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Ministry' of Livestock and Fisheries

Academy of Livestock and Fishery Sciences

PROGRAMME FOR THE SIXTH RESEARCH CONFERENCE

27-28 May, 2006

L.F.M.E. Head Office, Station Road, Insein, Yangon.

PROGRAMME

27 May 2006 (Saturday)

1. 9.00-9.30 Opening ceremony

Inauguration speech by U Kyaw Lwin, Director General

on behalf of, H.E. Brig. Gen. Maung Maung Thein,

Minister, Ministry of Livestock and Fisheries.

2. 9.30-10.00 Tea Break

Research Papers Reading Session

Chairman : Dr. Mya Nyun

Rector (Retired), University of Veterinary Science
3. 10.00-10.20 The impact of Neosporci caninwn on the reproductive

performance and abortion risk of cows in Neospora
seropositive Thai dairy farms. T. Kyaw, J-
Suwimonteerabutr, P.Tummeruk, P. Virakul, C. Lohachit
and Kalpravidh.

10.20-10.30 Discussion
4. 10.30-10.50 Methods of approach to the development ofMyanmar s

indigenous chickens. Dr. Saw Plei Saw
10.50-11.00 Discussion

11.00-12.00 Lunch Beak
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Chairman : Dr. Maung Maung Sa
Rector (Retired), University ofVeterinary Science
5. 12.00-12.20 In Situ degradation study of organic matter and crude

protein of some tree foliages in rumen of fistulated

bull.Ni Ni Maw, Khin San Mu, Khin Htay Myint and Tin
Ngwe

12.20-12.30 Discussion
6. 13.30-13.50 The effect of Leucaena leucocephala and Zizihpus

mauritiana as sources of tannin, on the digestibility and

nitrogen utilization in goatKhin Htay Myint, Khin San
Mu, TinMaung Soe, Ni Ni Maw and Tin Ngwe

13.50-14.00 Discussion
14.00-14.20 TeaBreak

Chairman : Dr. Saw Plei Saw, E.C member,
Myanmar Academy of Agricultural, Forestry, Livestock and Fishery Sciences
7. 14.20 14.40 Pulmonary lesions in anti-sera producing horses.Nyo Nyo

Thet, Kyaw Sunn and Sein Lwin
14.40-14.50 Discussion
14.50 15.10 Isolation and identification of E. coli and study on

pathogenicity of identified strains in broiler
chickens.Khaing Thwe Latt, Khin Mar Lay and Aung Tun
Khaing,

15.10-15.20 Discussion
9. 15.20-15.40 ^ c c • c. o pc

33a^:oc(Jfc^:o^ gcocoo[0c:
©ocooii g:og,|;gci p:6©OG39oc0c^c G3Tscoc:gg

15.40-15.50 Discussion
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28 May 2006 (Sunday)

Chairman : Dr. Aung Than

Rector (Retired), University of Veterinary' Science

10. 9.00-9.20 Effect of LHRH, carp pituitary extract and month of

collection on semen characteristics of Pangasius
i'w/c/z/.Myint Wai, Myint Thein, BGiin Maung Oo an
Maung Chit

9.20-9,30 Discussion

11. 9.30-9.50 Studies related to bovine cervico-vaginal mucous for
oestrus detection.Min Bo, Soe Win Naing and Myint
Thein

9.50-10.10 Tea Break

Chairman : Dr. Sann Aung, Joint Secretary,
Myanmar Academy of Agricultural, Forestry, Livestock and Fishery Sciences.
12. 10.10-10.30 Aspect of zoogeography of freshwater palaemonid

prawns, genus Macrobrachium, in Myanmar.Hla Phone
and Hiroshi Suzuki

10.30- 10.40 Discussion

13. 10.40-11.00 Bacteriolytic activity on protease producing marine
bacteria against pathogen Vibrio sppPhn Phu Than,
Takeshi Yoshikawa and Taizo Sakata

11.00-11.10 Discussion
14. 11.10-11.30 Effect of dietary vitamin C on post larval quality of

freshwater prawn Macrobrachium rosenbergii.
Yin Yin Moe

11.30-11.40 Discussion
11.40-12.00 Lunch Break
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Chairman : Dr. Min Soe, Vice President,

Myanmar Academy of Agricultural, Forestry, Livestock and Fishery Sciences.

15. 12.00-12,20 In Vitro gintibiotic sensitivity test to five antimicrobials

and Allium sativum (Garlic) to Escherichia coll 055 K59

isolated from colibacillosis out break poultry farm.Soe

Soe Wai, Tin Tin Myaing, Kyaw Sann Lin, Khin Thida

Sunn and Khin Ngae Aung

12.20-12.30 Discussion

16. 12.30-12.50 Screening of fluoroquinolone residues in chickens muscle

in four local areas.Khin Thida Sunn, Tin Tin Myaing, Soe

Soe Wai, Kyaw San Linn and Khin Ngae Aung.
12.50-13.00 Discussion

17. 13.00-13.20 Words of thanks by Dr. Min Soe, Vice Chairman,

Myanmar Academy of Agricultural, Forestry, Livestock
and Fishery Sciences

13.20-13.30 Closing ceremony of the Sixth Research Conference of

Myanmar Academy of Livestock and Fishery Sciences.
18. 13.30-14.30 Tea Break
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The Impact of Neospora caninum on the Reproductive Performance and
Abortion Risk of Cows in Neospora seropositive Thai Dairy Farms

T. Kyaw'*, J. Suwimonteerabutr^, P. Tummaruk^ , P. Virakul^, C. Lohachit^, W. Kalpravidh^,

Abstract

A longitudinal study was conducted to investigate the differences
in the reproductive performance in the cows of twelve Neospora-
seropositive farms with sporadic abortions in Nakhon Fathom
Province. The sera of 216 cows from these farms were collected

monthly for ten months and checked for Neospora antibody using
IFA test. Dogs on the farms were also tested once for the presence
of antibody at the beginning. The reproductive data were obtained
from the AI center and farm records and they were analysed by 2
way ANOVA using GLM and chi-square tests. The overall
seroprevalence was 12.96% (range 8 to 30%). The titer ranged
from 1:200 to 1:3200. New seroconversion was not observed but 9

of 23 cows having the titer of 1:200 seroconverted to negative
status. Both seronegative and seropositive cows performed the
same (P>0.05) for traits observed (number of AI per confirmed
conception, age at first service, first service conception rate, age at
first calving, calving to first insemination, calving to conception
date and calving intervals). Placenta retention and stillbirth were
rare. Eleven abortions were observed, 3 of which occurred in
seropositive cows. There was no association between serological
status and abortion risk of cows (RR=2.25; 95%CI= 0.64 to 7.9).
Only one of fourteen dogs was seropositive. It was concluded that
abortions and reproductive performance were not affected by
seropositivity of the cows in the seropositive farms with low
abortion rate.

Key words: Neospora caninum\ Dairy cattle. Reproductive
performance; Abortions
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*Corresponding author. Dr Than Kyaw, Professor, Head Department ofSurgery and
Reproduction, University of Veterinaiy Science, Yezin, Myanmar.
Email: drhsuvs@mvanmar.com.mm. Tel. (067) 416526; 416529; 416530



22

Introduction

Neosporosis is oile of the most important abortifacient diseases caused by a
protozoan parasite, Neospora caninum, in cattle worldwide (Dubey and Lindsay,

1996; Dubey, 2003). The considerable losses due to neosporosis in dairy cattle
have been reported elsewhere (Dubey, 1999; Reichel, 2000). These losses are
not only due to abortion, stillbirth and birth of weak calves but also due to the

reduced milk production (Thurmond and Hietala, 1997; Hernandez et al, 2001).
Neosporosis also reduces body weight gain, feed efficiency and carcass weight
(Barling et al., 2000a; Barling et al., 2000b). The vertical transmission is the
major route of N. caninum transmission in the cattle herds and it may be 44.4 to
95.2% (Wouda et al., 1998; Davison et al., 1999; Bergeron et al., 2000). This
mode of transmission may maintain infection in the herd for several generations
(Bjorkman et al., 1996). For the horizontal transmission, the definitive hosts,
dogs (McAllister et al., 1998; Basso et al., 2001) are important. The presence
and the number of dogs on the farm as an important risk factor and strong
association with herd seroprevalence or Neospora-x^l^X&d abortions are well
documented (Sawada et al., 1998; Ould-Amrouche et al., 1999; Wouda et al.,
1999; Mainar-Jaime et al., 1999; de Souza et al., 2002; Dijkstra et al., 2002;
Hobson et al., 2004). The point source abortion outbreaks due to the presence of
dogs have also been reported (Dijkstra et al., 2002; McAllister et al., 1996).
Recently, coyotes have been identified as definitive hosts (Gondim et al., 2004)
and they may contribute substantial horizontal transmission ofNeospora in areas
where these animals are common such as North America. Despite many reports
of abortions related to the neosporosis, the effect of Neospora on the other
reproductive performance in cattle is less known. This study was to investigate
(1) whether there were differences in the reproductive performances between
Neospora seropositive and seronegative cows such traits as the number ofAl per
confirmed conception, age at first service, first service conception rate, age at
first calving, calving to first insemination, calving to conception date, calving
intervals, placenta retention and stillbirth and (2) to estimate abortion risk from
the Neospora serological status of the cows from the seropositive Thai dairy
herds with no abortion outbreaks.
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Materials and Methods

Study Herds and Design

The study was conducted in the twelve A^eo^/jora-sercpositive dairy herds,
having 4 to 29 Holstein Friesian crossbred cows (total = 216 cows). Seventy per
cent of cows were ^75% crossbreds and the others were between about 45 to

70%. These herds were located in Nakhon Fathom Province and they all were
seropositive as determined by using competitive enzyme linked immunosorbent

assay (cELISA) in (2001). These farms were established as early as 1978 and as
late as 1997; 67 % (8/12) of them being established after 1991. They began with
a few numbers of cows ranging from 2 to 7 animals. Poultry, ducks, swine and
cats were also found on these farms. Nine farms had dogs ranging 1 to 4 in
numbers. Dairy cows were reared in the confinements. All herds had a concrete

floor and roofed with asbestos or corrugated iron-sheets. Generally the farm
management practices were similar as they followed the guidance of Nongpho
Dairy Cooperation. They used artificial insemination for the breeding of then-
animals in connection with the Artificial Insemination Center, Department of
Livestock Development. Basically the animals were fed with com- and grass-
based roughages and concentrate sold by the Nongpho Dairy Co-operation. A
longitudinal design was used for the comparison of reproductive performance
between seropositive and seronegative cows in these farms.

Blood Sample Collection and Serological Test
Blood samples from all cows, including heifers over one and half years ofage,
were collected monthly for ten months starting from January to October 2004.
The blood ofdogs on the farms was also collected once during January sample
collection. The sera were separated in the same collection day and stored at -
20°C till tested. Indirect fluorescent antibody test (IFAT) was used to detect
Neospora antibody. Antigen slides were prepared from Neospora caninum
(NCI, provided by J.P. Dubey, USDA-ARS, USA) cultured and maintained in
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the vero cells. Fluorescein labelled goat anti-bovine IgG (KPL, Maryland, USA)

was used as secondary antibody. The sera were screened at 1:200 dilutions for

cows (Dubey £ind Lindsay, 1996). All positive sera during January collection

were further tested for their titers. The serum from an aborting cow which

reacted with cELISA (91.9 % inhibition value) and IFA (1:3200) was used as

positive control. The serum of a non-aborting cow which did not react with

cELISA and IFAT was used as negative control. The positive and negative
control wells were included in every test. The positive sera were the sera which
show clear whole tachyzoite fluorescence. The antibody to the related parasite,
T. gondii, was also checked by using direct agglutination test (DAT) (Toxo-
screen. Bio Merieux, Lyon, France) at a.dilution of 1:100 (Bjorkman et al.,
1996).

Data Collection

The artificial insemination dates, number of services per confirmed conception
of cows, and calving dates for individual cows were obtained from the

Ratchaburi AI center and farm records covering over two years' period (2003-
2004). Calving intervals and calving to conception dates were calculated from
the records. Abortions, stillbirths or retention of placentas were obtained from
the records. The data from the year 2002 was also included in the calculation of
the calving intervals.

Statistical Analysis
The hypothesis of no differences in the reproductive performance of Neospora
seropositive and seronegative cows was tested with analysis of variance by
using Generalized Linear Model (PROG GLM, SAS software). Inthe model, the
effect ofherd and serostatus ofthe cows were included as independent variables
and reproductive performance parameters as dependent variables. Chi-square
test was used to analyse the first service conception rate and the risk of
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becoming nonpregnant in seropositive cows. Because some cows, including
both seropositive and seronegative cows, were sold before the study was
completed, their records were only partially included in the analysis. For testing
the significant difference in abortions between Neospora seropositive and
seronegative cows and estimating the relative risk of abortions in seropositive
cows, chi-square test was used. Because the frequency of abortions was very
low and dispersed over the two years, incidence rate of abortions each month
was not analysed. Nonpregnant cows due to infertility, cows with missing
records and eligible heifers still not pregnant were not included in the analysis.
The significant difference was determined at P<0.05 for all tests.

Results

Serology of Dogs and Cows
The overall A^go577t;m-seroprevalence was 12.96% with a range of 8 to 30%
among the herds (Table 1). At least one seropositive cow was detected from
each farm. The antibody titers ranged from 1:200 to 1:3200 and 82% of the
seropositive cows had alow titer of 1:200 (Table 2). Cows having the titers^of
M:400 remained seropositive and nine cows with a titer of 1:200 (32.1%)
became seronegative at the end of the study. No positive seroconversion in the
seronegative cows was observed. ^.a ^

Among 16 dogs on the nine farms, two were uncatchable. Of 14 tarm
dogs tested with IFA, only one male dog, aged 2years, from farm "A was
seropositive having atiter of 1:50. None of the cow and dog sera reacted with
the Toxoplasma DAT test.

Reproductive Performance
No significant differences (P>0.05) in all reproductive performance parameters
between seropositive and seronegative cows were observed (Table 3). Althoug
not significantly different, seropositive cows tended to have ayounger age at
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first service and at first calving, fewer numbers of AI per conception, shorter
calving intervals andshorter calving to first service intervals. But with the age at
first conception, seronegative cows tended to conceive at younger age. The
significant differences of age at first service (P=.0005), the number of services
per conception (P=0.0001) and calving to first service (P=0.0001) were found
among herds.

A cross tabulation of serostatus of cows and the first service conception

rate was shown in Table 4. The first service conception rate between

seropositive and seronegative cows was also not significantly different (P>0.05).
There was no risk ofbecoming not pregnant at the first service due to Neospora
seropositivity (RR=0.818; 95% CI=0.602 to 1.163). Monthly first service
conception rate had a similar picture (data not shown). Here also again,
seropositive cows had a higher tendency of becoming pregnant than
seronegative cows.

Retention of Placenta and Still Birth

The retention ofplacentas was observed in one seropositive aborting cow and in
two seronegative aborting cows during the study period. Still births were not
found.

Abortions

Five of 12 farms (41.7%) had no abortion cases. Altogether, 11 abortion cases
were observed. Three of 11 abortions (27.1%) were from the seropositive cows
and occurred in the previous year 2003. The rest ofthe abortions were from the
seronegative cows. Only 2 abortions were observed in 2004j they both were
from the seronegative cows. Because of low frequency of abortions, a cross
tabulation of serostatus of cows with the overall abortions was done (Table 5).
The relative risk of seropositive cows being to be aborted was not significant
(RR=2.25; 95% CI= 0.64 to 7.9).
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Discussion

The seroprevalence (12.96%) was relatively higher than the previous report
(5.46%) (Kyaw et al., 2004), as all farms were seropositive ones. There were no
new infections in these herds during the study period as indicated by the absence

ofnew positive seroconversion in the seronegative cows. The goals of all dairy
farms are to achieve high reproductive efficiency of their cows. The goals set
and the measures ofthe reproductive efficiency in dairy cows vary from farm to
farm depending on the farm situation. Moreover, the performances are greatly
influenced by many factors such as diseases, climates and nutrition (Farin and
Slenning, 2001; Heinrichs and Radostits, 2001). Neospora has been one of
alarming abortifacient diseases in cattle industry. The present study showed that
seropositive cows and seronegative cows had not any significant differences in
all reproductive performance parameters observed (Table 3) indicating no
influential effect of A^eoj/jora-seropositivity on the reproduction. This is in
agreement with other reports in such traits as the number of first services and
conception rates (Bjorkman et al., 1996; Jensen et al., 1999). Even mthe
Neospora outbreak farms, the subsequent effect on the risk of abortion, still birth
and nonpregnancy was not significant beyond one season after the outbreak
(Waldner et al., 2001). In aSwedish study, the number of services required per
confirmed conception was the same in both seropositive and seronegative cows
(Bjorkman et al., 1996). But this was in contrast with the other report that
showed higher number of services in seropositive cows than Swedish standard
(2.2 vs. 1.7; Stenlund et al., 1999). Recently, it was reported that the fertility in
seropositive cows was not affected by even in the herds with hign incidence of
A^eo5pom-associated abortions (Lopez-Gatius et al., 2005). The number of
services per confirmed pregnancy in the present study (2.7 to 3.1) was higher
than other Thai reports, 2.6 (Chantaraprateep and Humbert, 1994) and 2.8
(DLD, 2003). Although not significantly different in the performance in our
cows, it is interesting that seropositive cows had a tendency of being better



28

performance than seronegative ones. Despite indifference between seropositive

and seronegative cows, there were significant differences (P=0.0005 to 0.0001)

of some parameters among herds such as the number of services per conception

and calving to first service (Table 3). This further pointed out that the
reproductive performances of these cows were influenced by other factors than

Neospora seropositivity. The interval of calving to first service date is a good
indicator of efficiency of estrus detection (Adams et al., 1995). Estrus detection
is one of important key factors for successful reproduction in dairy cattle. This
interval in the present study (106 d ± 50.3 SD) is very similar to other reports,
110 d (Adams et al., 1995), 114 d (Chantaraprateep and Humbert, 1994) and 110
d (Pongpiachan et al., 2003). Therefore, estrus detection seemed not be a serious
problem in these farms but the high number ofservices required for a confirmed
pregnancy and long calving to conception intervals indicated infertility problems
in their cows. It is not easy to meet the standard goals set even in the well
established and well organized farms, as the performances are affected by many
factors as the different management systems and different climatic conditions,
especially temperate and tropics (Farin and Slenning, 2001; Heinrichs and
Radostits, 2001). Our results reflect these facts.

There was a report that mentioned the association of placenta retention
with Neospora-ahortions (Hobson et al., 2004). In this study, placenta retention
was not frequently found and stillbirth was not observed.. Infertility was the
main problem and this was reflected by the most of low reproductive
performances in these farms regardless of seropositivity or seronegativity of the
cows. Although culling was mainly due to infertility, it was found that some
farms maintained cows even after 10 more unsuccessful services.

The abortion rate, 6.3% (Table 5), was above the normal acceptable
figure of 4% (Adams et al., 1995) but the analysis showed no difference in
abortion risk (RR=2.25; 95% CI= 0.64 to 7.9) between seropositive and
seronegative cows. This is not unexpected because all fetuses of Neospora
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infected cows may not be infected and all fetuses infected in utero may not be
aborted; instead, many were bom normal and healthy (Pare et al., 1996, 1997;
Moen et al., 1998). However, Neospora abortions are more pronounced during
outbreaks by point-source infection (Dijkstra et al., 2002; McAllister et al.,
1996; McAllister et al., 2002) and subsequent years (Pfeiffer et al., 2002).

Generally, dogs on the Neospora infected farms had a higher rate of
antibody against Neospora and high association with the herd infection (Sawada
et al., 1998; Wouda et al., 1999; de Souza et al., 2002). But there were also other
reports that described the low seropositivity of farm dogs. In a study in France,
no seropositive dogs were present in 58% (7/12) of seropositive herds (Pitel et
al., 2001). In this study, the number of seropositive dogs on the seropositive
farms was low, (7.1%, 1/14) and it was rather consistent with previous report,
(1 22%, 1/82; Kyaw et al., 2004). This fact indicates the necessity for more
understanding ofthe role ofdogs in the Neospora epidemiology.

In conclusion, our results showed that the reproductive performances
were not affected by Neospora infection and the abortions were not associated
with the seropositivity of cows.
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Methods of Approach to the Development of Myanmar's
Indigenous Chicken

Dr. SawPlei Saw'

Abstract

The total poultry population in Myanmar for year 2005 is 81.6
million, out of which 83.4% are indigenous breed of chickens
which are owned by farmers. Development of indigenous chicken
will therefore have a great impact on the increase of income for the
farmers. Poultry are known for their many genetic diversity and
therefore has great potential for development. Farmers who are
rearing chicken in their backyard will not have much difficulty for
feeding their stock out of their agricultural products. The
management system carried out in the experiment is simple and
effective.

An experiment conducted on the productivity of
Myanmar's indigenous chicken emphasized on the fundamentals
ofpoultry husbandry including the methods of selection, feeding
and management. The experiment results showed that there is an
increased production of eggs per hen and a shortening ofa hen's
hatching interval from 110 days to an average of 77 days and
thereby increasing the chicken brood from 3 cycles per hen to 5
cycles per hen in one year. The feeding system which is
economical and also easily available to the farmers has been
provided. It has been indicated that the indigenous chicken play an
important role in the conservation of genetic resource and at the
same time serve the purpose of economy development for the
farmers.

I. EC member, Myanmar Academy of Agricultural, Forestry, Livestock and Fishery Sciences.
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Introduction

Myanmar has a population of 55.39 million out of which 70 % are engaged in
agricultural sector. Traditionally, Myanmar farmers concentrate only on
investing into the crop production and depend for their livelihood mainly upon
the income received through selling their crop harvest. Although they keep a
few livestock in their backyards, they neither consider nor put serious efforts to
earn more money out of their livestock products. This tradition may be due to

the low productivity of the livestock they owned and also because of their poor
knowledge regarding livestock production. When it comes to poultry production
there are many difficulties leading to low productivity which the farmers cannot
overcome. The problems include lack of knowledge in proper husbandry
methods, appropriate marketing system at the village level and losses due to
diseases, predators and rodents. There are a few farmers in Myanmar who are
very much aware that poultry production constitute a major component of the

agricultural economy and therefore integrate the livestock farming into the
agriculture production. Those farmers who practice an integrated farming are
able to provide food security for their family members and also benefited from
the sales of poultry which sum up their total cash income and improve their
living standard.

The indigenous breed of chickens is known for their hardiness and
disease resistance. There are some indigenous chicken in Meiktila Township,
Inbinwa village, which is well known for their fast growing character. Such
desirable traits of indigenous chickens need to be systematically selected and
breed in a broader aspect for the benefit of farmers all over the country. The
total poultry population in Myanmar for year 2005 is registered as 81.5 million,
out ofwhich 80 %are indigenous breed which are owned by farmers who make
up 70 % of the country's population. Therefore approaches to the development
of Myanmar indigenous chicken is the key to improvement of the income of the
farmers and at the same time conserve the special genetic traits of Myanmar's
indigenous chicken.
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The objectives of this paper are:

1. To find out the true potential of indigenous chicken in egg

laying capacity, growth rate and productioncapabilities.
2. To convince the farmers that an improved poultry farming

technique will provide them with an additional income.

3. To impart the knowledge to the farmers that livestock farming
is economical when synchronized with agricultural production.

4. To improve the performance of indigenous poultry breed and
then setup the standard breeds bymeans of selective breeding.

5. To contribute towards the conservation of genetic resource of
Myanmar's indigenous chicken.

Material and Methods

Nucleus stock: The nucleus stock ofpoultry used in this experiment is a strain of
indigenous naked neck chicken obtained from Henzada Township and another
stock known to the local people as Sittagaung are obtained from Thanlyin
Township. (Plate 1)

They are chosen because oftheir large size and growth potential. These
indigenous chickens are not categorized into abreed because they hardly fit into
the definition of the identification of abreed. Abreed is defined as "a group of
animals that has been selected by man to possess a uniform appearance that is
inheritable and distinguishes it from other groups of animals within the same
species. (Clutton-Brock 1981). Selection of breeders: Selective breeding is quite
simple and easy to follow. Only the largest and healthy birds having a good
conformity are selected. The cock selected is of good size, have strong bone
with broad chest and carry him-self erect. The hens selected for breeding are of
good size, strong bone, deep chest, broad back and wide pelvic girdle. (Plate 2)



38

The essential traits required of a good laying hen is an early maturity, a

high intensity rate of lay and persistent in laying capacity. The stock will only

improve when the selection is rigid.

Housing: A simple poultry house or rather a poultry shed enclosed

within fencing is good enough for rearing the indigenous chicken at village
level. The poultry shed with an area of 6'x 8' having 2 rows of sleep perch 3'
above the ground will provide shelter at night and during the raining season. A
place under tree shade, with good drainage system is ideal for rearing chicken.

Movable screen should be provided to protect the birds from cold winds and
rain. A surrounding fence covering an area of 15'x 12' and 6' high is sufficient
for 12 adult chickens. (Plate 3.) Since the indigenous chickens are prone to fly
over the fence one side of their primary wing is clipped off. The fence is

provided so that the chicken will not wander away and cause damage to
agriculture plot.

Poultry feed: Feed cost constitute approximately 70% of the total
investment for poultry production. A good nutrition cannot be forfeited if a good
profit is expected from the poultry rearing business. A least cost feed
formulation with minimal nutritional requirement which is practicable for
feeding indigenous chicken in back yard farming system is formulated for this
experiment. A two step feeding regime is followed in this experiment. Chick
formula is given until the chicken are weaned from the hen and adult formula is
given to all other chicken in the Unit Table I. Green feed is abundant through
out the country and they constitute a cheap vegetable protein source for poultry.
The variety of green feed which can be incorporated into poultry nutrition is
given intable 11. Bio-Composer which is used as fertilizer in agriculture can also
be fed to chicken as a source of minerals and vitamins. It is economical to
prepare compost and spread them over the poultry yard from two to three times

a week. Component of Bio-Composer in comparison to cow-dung is shown in
Table 3.
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Management system: A simple and effective technique for rearing

indigenous chicken with the aim of obtaining a maximum production has been
set up and carried out in this experiment. In order to get a maximum production
from every hen involved in the experiment, the following management system

has been followed.

1. Broody hen not required for incubation are taken out of the nest and
kept in a coop with ample of light and provided with enough food and
water. Factors influencing broodiness are shown in figure 1.

2. Eggs are collected 2 times a day and selected for incubation. Eggs
selected for incubation are not stored for longer than 7 days.

3. 2 hens are selected for incubation to hatch on the same day or at most

3 days apart. The broods from 2 hens are mixed and only one hen is
allowed to brood while the other hen is moved to a coop and treated

as in case 1.

4. When mixing two broods of chicken, only the first hatched chicks are
moved to the hen of second hatch and not the other way round. It is

better to mix the first brood chicks while the second brood is

hatching.

5. Chicks are brooded for one month and then separated from the hen.
The hen is straight away mixed with the flock.

6. Chicks are reared in wire cage coop to protest them from predators
and rodents.

Disease control measures: Diseases common to village chicken is taken
into consideration and vaccines which are produced locally and therefore easily
available for the farmers are used in this experiment. Vaccination Programme is
shown in the following Table 4.
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Results and Findings

Under the traditional back yard farming system, the indigenous chicken will lay
about 50-60 eggs per year. When the rearing method of indigenous chicken is
carried out according to the management programme set up in this experiment
the number of eggs laid per year has increased to 127-197 with an average laid
of 152 eggs annually. (Table 5)

Rearing of indigenous chicken under the village back yard system
showed that a hen will brood an average of 3 cycles a year. When the
management system of laying, hatching and brooding is improved, the hatching

interval will be shortened from 110 days to an average of 77 days, which means
that a hen will produce almost five broods in one year. (Table 5)

The numbers of chicks hatched in each incubation are shown in Table 6

and the body weight from day old up to seven months is measured at every 4
week interval. (Table 7)

Discussion

The productivity of indigenous chicken in the back yard farming is very low

because the existing breeds have not been improved. There is no selective

breeding Programme, no proper husbandry method applied or a good nutrition

even at a minimum requirement level is provided for them. Therefore we cannot

expect them to be productive. Rhode Isleuid Red has been very popular in

Myanmar in the past few decades. This breed has been developed from the

Asiatic black red fowls. New Hampshire breed which is much superior to RIR
has been developed from RIR without introduction of any other blood line.
Taking note of such precedence, we can also expect a productive off springs
from the existing indigenous chicken if we only put more efforts to select
potential breeders, give them a better nutrition and practice a good husbandry
method suitable for farmers. The common approach used to measure the

productivity of livestock is by observing increases in physical out put from the
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animal per unit time or the decrease in required inputs such as feed, land used or

labour per unit time. When a methodical approach to the management of

indigenous chicken is carried out in this experiment, the egg production has

improved from 60 eggs to 152 eggs per hen, while the brooding cycle has

increased from 3 cycles to 5 cycles per year. It is therefore concluded that this

experiment is supportive to the productivity of Myanmar's indigenous chicken.

The heritability percentage of a certain quantitative traits in chicken are

adult body weight 55%, breast fleshing 30%, body depth 25%, keel length 40%,

egg weight 55% and egg production 25%. This knowledge of a high potential of

heritability of various traits in chicken is much encouraging for the development

of Myanmar's indigenous chicken. In China there are 23 native chicken breeds
found in various provinces. They are Xinghua and shiqi of Guandon province,

the Pudong chicken of Shanhai, Xiayan of Guanxi province and Luhua of Jiansu
province. These chickens grow more slowly and lay fewer eggs but make up for
the deficit by fetching a better price and higher demand when compared to

hybrid chicken. China also export its native Palace chickens to Japan and these
chicken are priced three to four times higher than other chicken.

It should be borne in mind that body weight is negatively correlated with

egg production and when selection is made to increase body weight egg
production in the next generation will decrease. Since the indigenous chicken
should be selected for dual purpose of meat as well as egg production, two

separate lines of male and females should be developed with high pressure of
selection on body weight and egg production. Only then a dual purpose breed
with a balance production of meat and egg will be obtained.

Broody hens are a necessity for back yard farmers in villages where
incubators cannot be fiilly utilized. There must be a balance of keeping brood
hens and layers which has to be managed efficiently if the poultry unit at the
village level is to be productive. Broody hens which are not needed for
incubation must be taken care to stop broodiness so that they can lay a new
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clutch of eggs in a short period. If they are neglected, they will go out of lay and

remain unproductive for several weeks. Broody hens should be placed in a well

lighted airy coop where they get no opportunity for nesting. A balanced layer

ration and clean water must be provided for them. In order to initiate

productivity out of the brooding hens, it has been arranged to hatch two hens

simultaneously. When the chicks are hatched, only one hen is allowed to look

after the chicken and the spare hen is rid of her broodiness and arrange for the

next lay. This arrangement will boost up the indigenous chicken production as a
whole.

The chicken can be compared to mini manufacturing plants which will
convert the low quality raw materials into finished products. Chicken are well
known for their high rate of metabolic tum over. Raw materials used for poultry
feed should be available in the locality at a reasonable price. It is much better if
the farmer produce them himself. The cost of feed should be considered in terms

of their nutrient contributipn which is assessed by the analytical results of their

nutrient composition. When it comes to deciding the nutrient standards, the
condition of individual farm should be considered. Commercial farms may

prefer to feed their chicken with the manufacturer's feed, but it is much

economical for the back yard farmers to mix his own feed. Since the feed cost

will constitute approximately 70% of the total investment, it is important that a

least cost feed formulation is followed and feed wastage is strictly controlled. In

poultry productivity is measured by feed conversion ratio or by the feed to egg

mass production ratio. Sometimes a poultry farm may be productive but not

always economical. An alternative mean of measuring the productivity is to

calculate the cost benefit ratio between the total cost of feed a chicken consumed

to reach the weight of 1kg to the price received for the same weight of chicken.

This method of calculation is much practicable to the economy of poultry

production.
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Productivity of livestock alone may not be a solution to the overall
increase of income for the farmers. Marketing of the productive livestock at

village level is a key factor to increase the earning of farmers. Most of the time,
the benefit of selling the livestock products is taken by the middle man or
merchants. It is therefore important for the farmers to set up a working group to
organize the selling of their products at a reasonable price.
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Table 1. Basic Feed Formulation for Indigenous Chicken.

Particulars Chick Feed Adult Feed

Broken rice 30% 25%

Maize 25% 30%

Groundnut Cake 10% 10%

Sesames Cake 5% 5%

Rice bran 5% 10%

Wheat bran 5% 5%

Sunflower Seed Cake 0/5% 5/0%

Cotton seed Cake 5/0% 0/5%

Dried fish 8% 5%

Green feed 7% 5%

Calculations

CP 18.0 16.98

CF 4.73 4.30

EE 3.27 3.98

T/A 4.34 5.88

Ca 0.26 0.21

T/P 0.18 0.13

ME 2278 kcal/kg 2366 kcal/kg

Source: Veterinary Assay Lab: LBVD
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Table 2. Green Feed as a Source of Indigenous Poultry Feed

Particulars ME CP EE C/H CF Ca T/P Source

Kin Pone Ywet 28 4.90 0.40 . . 1.260 0.02 VAL

Nyan Ywet - 7.69 - - - 0.040 0.12 VAL

Dant Kyun Ywet 52 6.12 1.00 - - 0.060 0.05 VAL

Bu Nyunt 37 5.10 - - - 0.050 0.04 VAL

Ma Gyi Ywet 101 5.40 1.00 - - 0.006 0.03 VAL

Hin Nu Nwe - 4.00 0.50 6.10 - 0.390 HD

Ka Zun Ywet - 2.10 - 15.80 0.060 HD

Pauk Pan Ywet - 6.40 1.40 11.80 0.110 HD

Chin Paung Ywet - 2.40 - 50.00 0.080 HD

Kin Pun Chin - 6.40 - 9.70 - 0.130 HD

Shwe Pa Yone - 3.10 0.40 3.00 - 0.040 HD

Hta Ma Saing - 7.30 4.20 - 31.5

0

0.970 0.73 VAL

Bamboo Leaf - 18.90 1.14 - 25.2

4

0.910 0.08 VAL

Kha Aung Leaf - 12.25 0.70 - 29.3

2

2.650 0.01 VAL

Myet Kyut - 6.30 0.14 - 8.20 - - VAL

Source : Nutrition Lab. Health Department. Veterinary Assay Lab. LBYD.
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Table 3. Mineral Contents of Bio-Composer in Comparison to Cow-Dung.

Nutrients Bio-Composer Cow-Dung

Nitrogen 10.6% 1.40%

Phosphate 4.70% 2.10%

Potassium 2.0% 1.30%

Calcium 3.0% 2.60%

Sulphur 0.5% 1.62%

Carbon - 35.40%

Magnesium - 0.18%

Organic matter 63.0% -

Source: Myanmar Agriculture Service.

Table 4. Vaccination Programme

Vaccine used Route Age at vaccination

Newcastle I2 Eye drop 7 day

Fowl pox mild Wing web 14 day

Newcastle I2 Eye drop 21 day

Fowl pox standard Wing web 4 week

Newcastle I2 orally every 2 month

Fowl cholera S/C injection 3months old (Repeate very 6month)
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Table 5. Laying Record of Indigenous Hen Calculated on Monthly Average Basis.

Sr Month
Laying

hen Nos.

Eggs laid per

month

Average

eggs/bir

Annual

performance

1 August 05 20 291 14.55 171

2 September 05 20 217 10.85 135

3 October 05 18 195 10.84 127

4 November 05 18 184 10.23 127

5 December 05 13 155 11.93 142

6 January 05 11 155 14.09 167

7 February 05 12 179 14.92 197s

Table 6. Hatching Interval of Indigenous Hen under Improved Management System

Hen

No.
First hatch Wean Second lay

Second

hatch

Hatching

interval

1 30.12.04

(11 C)

19.01.05

(20 D)

12.02.05

(23 D)

21.03.05

(8 C)

IIW 3D

(SOD)

2 15.01.05

(12C)

15.02.05

(31D)

01.03.05

(14D)

03.04.05

(9C)

IIW ID

( 78D)

3 01.02.05

(9C)

28.02.05

(28D)

10.03.05

(lOD)

12.04.05

(90)

low

(70D)

4 21.03.05

(9C)

18.04.05

(28D)

13.05.05

(25D)

13.06.05

(6C)

12W

(84D)

5 03.04.05

(6C)

02.05.05

(29D)

07.05.05

(5D)

16.06.05

(7C)

low 4D

(74D)

6 12.04.05

(8C)

10.05.05

(29D)

18.05.05

(8D)

21.06.05

(7C)

low

(70D)



Table 7. A Monthly Growth Rate of Indigenous Chicken which are Hatched

from the Nucleus Stock.

Age in weeks Average weight

Egg weight 2.5 tickles

DOC weight 2.0 tickles ( M + F )

4 WO 8.5 tickles ( M + F '

8 WO 16.5 tickles ( M + F "

12 WO 28.5 tickles {" M + F •

16 WO 49.0 tickles ( M + F )

70.0 tickles ( M + F )

1 viss. 5 tickles ( F )

1 viss. 20 tickles ( F )

Plate 1. Nucleus stock selected for development.
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Plate 2.(a) Selection of a breeding hen.
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Plate 2.(b) Selection of a breeding hen.
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Plate 2.(c) Selection of a breeding hen
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Plate 2.(d) Selection of a breeding cock





Dimly lit area
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Tactile stimulation

(brood patch)

i
Broodiness

Progesterone (yolk follicle)

—Reduce leutinizing hormone

Prolactin (pituitary gland)

Estrogen (ovary)

t
Vasoactive intestinal polypeptide VIP

Clomiphene(anti oestrogen drug)

Fig 1. Factors influencing the broodiness of a hen.
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In situ Degradation Study of Organic Matter and Crude Protein of some

Tree Foliages in The Rumen of Fistulated Bull

Ni Ni Maw^, Khin San Mu^, Khin Htay Myint^, and Tin Ngwe^

A.bstract

The fistulated buW, 270 kg body weight was used to investigate in
situ degradation study of organic matter and crude protein of four
tree foliages, Leucaena, siris, neem and Ziziphus in the rumen of
fistulated bull. The dry matter, organic matter and protein
degradation of each diet was measured by the nylon bag method in
the rumen of a fistulated bull using the exponential equation:
P-a+b (l-e--ct) McDonald, 1979). The rapidly
degradable fraction (a) for DM was found to be the highest in
Leucaena and lowest in the ziziphus. Slowly degradable fraction
(b) was found the highest in Leucaena and lowest in siris
Potentially degradable fraction (a+b) of four tree foliages were 74
48. 55 and 42 %fov Lcucacna, siris, nccm and ziziphus',
respecli\ e\>. The rate ot degradation constant of (b) fraction, (c, h"
) were 0.09, 0.11, 0.10 and 0.09 respectively. The degradation

constants ofOM for all tree foliages in this experiment followed
the same patterns as DM. The CP disappearance pattern of siris in
the rumen was well above than those of others. The slowly
degradable fraction (b) of CP for Leucaena was to be found the
highest and consequently, the potentially degradable fraction for
Leucaena was relatively similar to that of siris. The ziziphus of CP
was the lowest for (b), (a+b) and (c) among them. The degradation
patterns of four tree foliages in the rumen ofbull were similar to
each other along with incubation times. However, The OM of
Leucaena degradation was found the highest among them.

I. Department of Physiology and Biochemistry, University of Veterinary Science, Yezin
ivestock Breeding and Veterinary Depanment, Thayet Township
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Comparatively, the OM degradation of ziziphus was the

lowest.The OM disappearance of Leucaena (r^ =0.9396) became
synchronized with CP degradation (r^ = 0.9684) beyond 12 h our
incubation time. The OM and CP disappearance pattern of neem

was similar to that of Leucaena, being OM disappearance (r^ =
0.7186) and CP disappearance (r^ = 0.661) The siris showed that
the disappearance pattem of crude protein was relatively higher

than that of organic matter. The CP disappearance of (r^ =0.962)
was well synchronized with organic matter degradation (r^ =
0.979) throughout incubation time. The OM of ziziphus degraded

along with CP up to 6 hour and beyond then the former one

degraded rapidly in compared with that of the latter. The

synchronization of OM and CP degradation of ziziphus was less

than those of Leucaena, siris and neem.

Introduction

The ability of ruminants to convert waste materials into useful products qr to

accomplish work will ensure they remain important livestock species in the

foreseeable future (Leng, Choo and Arreaza, 1992).The importance of browses

in the nutrition of the ruminant livestock in the tropics and subtropics has been

stressed in the report of Kaitho, Nsahlai, Williams, Umunna, Tamminga and

Bruchem (1998). Browse contains double the amount of energy of dry grass

owing to its lower content of fibre (Smith, 1992). Fodder trees and shrubs
represent an enormous potential source of protein for ruminants in the tropics
(Devendra, 1992).

Forages containing tannin are Leucaena leucocephala^ Ziziphus, Albizia

chinensis, Manihot esculenta, Terminalia oblongata, etc. (Kumar, 1992).
Among them Leucaena leucocephala is a good source of protein supplement for
ruminants. Leucaena leucocephala is probably the most widely used tree
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legume in the world, the high quality of fodder from this species being well
recognised (Shelton and Brewbaker, 1994). Leucaena can be used without
harmful effect as a supplementary feed for ruminants at a rate of 20—50% of the
ration (Dicko and Sikena, 1992). Norton, Lowry and McSweeney (1994)
reported as a feed for animals, fodder trees must provide high yields of edible
leaf and stem which are both palatable and ofhigh nutritive value for stock.
Tree foliages have been given high priority as protein supplements for ruminants
fed low protein forages.

Ziziphus may provide the sole source of diet for animals during drought
m much the same way as Atriplex, and its cultivation as a foliage species in
semiarid environments must be considered (Nath, Malik and Singh, 1969). The
Ziziphus (plum tree) is commonly used as supplement for the goat in the fully
extensive range system in Myanmar. Little information has been reported about
the feeding ofZiziphus in ruminants.

Several studies indicate that synchronizing for rapid fermentation with
fast degradable starch and protein sources stimulates greater synthesis or
efficiency of synthesis of microbial protein. Microbial protein passage to the
duodenum of lactating cows was highest when starch and protein degradability

synchronized for fast rates of digestion. Flows of microbial protein were
er when primary fermentable carbohydrate and protein sources were either

synchronized for slow degradability. (NRC,2000).
If the information of the fermentation pattem of both organic matter and

eprotein of available tree foliages in Myanmar would have been achieved,
nd with which they could be fed to the animal would be an advantage for
minant feeding as protein supplement and also as energy source for the

rumen microorganisms.

Therefore, this study was aimed to investigate in situ degradation study
of organic matter and crude protein of four tree foliages, Leucaena, siris, neem
and Ziziphus in the rumen of fistulated bull.
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Material and Methods

The fistulated bull 270 kg body weight was used to investigate in situ

degradation study of organic matter and crude protein of four tree foliages,

Leucaena, siris, neem and ziziphus in the rumen of fistulated bull.

Before commencement of this study, the maintenance ration containing

rice straw (4.75 kg), rice bran (220 g) and sesame meal (440 g) was fed to the

experimental animal for 14 days. The experimental period for each diet lasted

for 2 days. The experimental period for four diets lasted for 8 days.

Measurement

The dry matter, organic matter and protein degradation of each diet was
measured by the nylon bag method in the rumen of a fistulated bull using the
exponential equation: P=a+b (l-e~^^) (0rskov and McDonald, 1979).

Experimental Procedure

Leucaena, siris, neem and Ziziphus by nylon bag measurement were ground to
pass tlirough a 2-mm sieve. Abag size of 13.5 cmx8.5 cm, with pore size of50
microns (Plate 2) was used in this study. Six incubation times were taken for
each diet. For each incubation time, triplicates of nylon bag were introduced
into the rumen. Thus Eighteen bags were required to complete incubation of
one diet. The bags were dried in a hot air oven at 100°C for 4 hours to a
constant weight. About 5 g of ground sample was weighed into the bag. Three
bags for each incubation time were closed with a plastic tie and tied with plastic
string. The bags were then suspended in the rumen by tieing the string to the
bamboo stick which was placed outside the cannula. The nylon bag containing
ground sample for each diet was incubated in the rumen for 1h, 3 h, 6 h, 12 h,
24 h and 48 h. Three bags for each incubation time from the rumen withdrawn
after 1 h, 3 h, 6 h, 12 h, 24 h and 48 h, were washed immediately and stored at
4yC. At the end of incubation period, all bags were washed with cold water for
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about 1hour under running tap water while rubbing gently between tiitimb and
fingers until the water ran clear and then dried under sunlight for 5 hours. Then
the bags were dried to a constant weight at bOj'C for 48hours. The bags were
then taken out from the hot air oven and spread on a table and allowed to
equilibrate with the room temperature for 48 hours. The weights of bags with
dried residue were recorded. Suitable amounts of the residue were used to
analyse for anv desired ^j

- component of the dry matter.

Chemka\ \na\\sis

analysed for dry matter (DM), organic matter (OM) by themet od described by AOAC (1970). Nitrogen was determined by using Kjeldahl
^^g^stor and Foss 2100 Kjeltec distillation unit) and crude

calculated as 6.25xN (AOAC, 1970). All chemical analyses
were carried out at i u
Q. , . laboratory of Department of Physiology and
Biochemistry, UniversitvnFt; . • .y f Veterinary Science, Yezin.

Results and Discussion
Chemical Compositions
Chemical compositiorn; of p
rnntpntofT foliages are shown in Table 4. The ashcontent or Leucaena and -7" • i

nrntoin r . ^^iphus wcre higher than those ofother two. The crude
neem H Leucaena,
hiah t" respectively and the CP content of siris was found thenignest among them u

detergent fibre (ADpi
in f\ r. ^ -^A An contents of ziziphus and siris were 35.8 and 25.0 % and

neem All chem' I relatively higher than those of Leucaena and
I ^ compositions described in table 1were favourable as proteinsupplements for the ruminants.
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Organic Matter and Crude Protein Degradation Patterns in the Rumen

The organic matter disappearance patterns and degradability constants of four
tree foliages are presented in Figure 1 and table 2. The degradation patterns of
four tree foliages in the rumen of bull were similar to each other along with
incubation times. However, The OM of Leucaena degradation was found the

highest among them. Comparatively, the OM degradation of ziziphus was the
lowest. Table 2 also described that the rapidly degradable fraction (a) for DM
was found to be the highest in Leucaena and lowest in the ziziphus. Slowly
degradable fraction (b) was found the highest in Leucaena and lowest in siris.
Potentially degradable fraction (a+b) offour tree foliages were 74, 48, 55 and 42
% for Leucaena, siris , neem and ziziphus, respectively. The rate ofdegradation
constant of (b) fraction, ( c, Ir^) were 0.09, 0.11, 0.10 and 0.09 respectively.
This would indicate that although rapidly degradable fraction (a) for Leucaena
was the highest, siris stood the highest for the slowly degradable fraction (b).

The degradation constants ofOM for all tree foliages in this experiment
followed the same patterns as DM (Table 2).

The crude protein degradation patterns and degradability constants of
four tree foliages are presented in Figure 2 and table 2. The CP disappearance
pattern of siris in the rumen was well above than those of others. That was due
to the higher rapidly degradable fraction (a) for siris in compared with others.
This (a) fraction of Leucaena showed the lowest among them (Table 2). The
slowly degradable fraction (b) of CP for Leucaena was to be found the highest
and consequently, the potentially degradable fraction for Leucaena was
relatively similar to that of siris. The ziziphus of CP was the lowest for (b),
(a+b) and (c) among them. That might be due to higher content of acid
detergent insoluble nitrogen(ADlN) in the ziziphus (ADIN/total N, %=68.0 %)
compared with the Leucaena (ADIN/total N, %= 37.0) (Khin Htay Myint,
2005).
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The Patterns of Degradation of Organic Matter and Crude Protein of each
Tree Foliage in the Rumen of Bull

The patterns of degradation of organic matter and crude protein of Leucaena,
siris, neem and ziziphus were shown in the Figure 3,4, 5 and 6, respectively.

The CM disappearance of Leucaena (r^ =0.9396) became synchronized
with protein degradation (r^ =0.9684) beyond 12 hour incubation time (Figure
3). The disappearance pattern oforganic matter was relatively higher than that
ofcrude protein. The CM and CP disappearance pattem ofneem was similar to
that ofLeucaena, being OM disappearance (r^ = 0.7186) and CP disappearance

~ 0.661) (Figure 5). It also showed the synchronization of OM and CP
degradation in the rumen.

The siris showed that the disappearance pattern of crude protein was
relatively higher than that of organic matter. This would indicate that the CP
degradation in the rumen was very rapid and the sufficient amount of energy
would be needed to utilize the NH3-N for efficient the microbial protein
synthesis. The CP disappearance of (r^ =0.962) was well synchronized with
organic matter degradation (r^ =0.979) throughout incubation time (Figure 4).

The OM of ziziphus degraded along with CP up to 6 hour and beyond
then the former one degraded rapidly in compared with that of the latter. The
synchronization ofOM and CP degradation of ziziphus was less than those of
Leucaena, siris and neem. The lower CP degradation in the rumen might be due
to higher content ofADIN in the ziziphus.

Conclusion

The synchronization and degradation pattems of organic matter and crude
protein for Leucaena and neem were similar to each other. Although the
synchronization and degradation pattems of organic matter and crude protein of
siris was similar to those of Leucaena and neem, crude protein was more rapidly
degraded in the rumen than that of organic matter. It was found that
synchronization oforganic matter and cmde protein degradation ofziziphus was
less than those of Leucaena, siris and neem.



61

Acknowledgement

We would like to express our most sincere thanks to U Maung Maung Nyunt,

Director-General of Livestock Breeding and Veterinary Department for his

sincere encouragement. We owe a great deal of gratitude to Executive members

of Myanmar Academy of Livestock and Fisheries Science for their acceptance

of this paper. We are indebted to Professor Dr. Myint Thein and his team. Dept.
of Surgery and Reproduction, for their surgical operation of fistulated bull. The
full financial support for all chemical analysis from the IAEA under the
MYA/5/011 TC Project is gratefully acknowledged. A special thank is also
extended to all Laboratory staff member of Department of Physiology and
Biochemistry, for their assistance during the in situ nylon bag study.

References

A.O.A.C. 1970; Official Methods ofAnalysis, 11^^ ed., A.O.A.C., Washington
D.C. Pp.122-131.

Devendra, C. 1992 : Nutritional potential of fodder trees and shrubs as protein
sources in ruminant nutrition. F.A.O. Animal Production and Health
Paper (102): 95-113.

Dicko, M.S., and L.K. Sikena. 1992: Feeding behaviour, quantitative and
qualitative intake of browse by domestic ruminants. F.A.O. Animal
Production and Health Paper (102): 129-144.

Kaitho, R.J., I.V. Nsahlai, B.A. Williams, N.N. Umunna, S. Tamminga and J.V.
Bruchem .1998: Relationship between preference, rumen degradability
gas production and chemical composition of browses. Agrofor. Sys. 39.
129-144. Cited by Aregheore, E.M., and S.S. Yahaya. 2001: Nutritive
values of some browses as supplements for goats. Malaysian J. ofAnim.
Sic. Vol. 7(1): 29-36.



62

Khin Htay Myint. 2005. Evaluation of leucaena leucocephala and ziziphus
mauritiana as sources of tannin and their interference to the nitrogen
utilization in goat.M.V.Sc. thesis. Submitted to Department of
Physiology and Biochemistry, University ofVeterinary Science, Yezin.

Kumar, R. 1992: Antinutritional factors the potential risks of toxicity and
methods to alleviate them. F.A.O. Animal Production and Health Paper
(102): 145-160.

Leng, R.A., B.S. Choo and C. Arreaza. 1992: Practical technologies to optimize
feed utilization by ruminants. Legume trees and other fodder trees as
protein sources for livestock. F.A.O. Animal Production and Health
Paper (102): 75-93.

Nath, K., N.S. Malik and O.N. Singh. 1969 :Utilization of Ziziphus nummularia
leaves by three breeds ofsheep. Aust. J. Agric. Res. 20: 1137-1142.

National Research Council. 2000. Nutrient requirements of dairy cattle.
Revised edition,1996. Subcommittee on Dairy cattle Nutrition,
Committee on Animal Nutrition, Board on Agriculture, National
Research Council. National Academy Press, Washinton, D.C.

Norton, B.W., B. Lowry and C. McSweeney. 1994: The nutritive value of
Leucaena species. Proceeding of aworkshop held in Bogor, Indonesia
24-29 January 1994. (Shelton, H.M., C.M. Piggin and J.L. Brewbaker,
Eds.). ACIAR Proceedings No.57.

0rskov, E.R., and I. McDonald. 1979: The estimation ofprotein degradability in
the rumen from incubation measurements weighted according to rate of
passage. J. Agric. Sci. Cambridge, 92: 499-503.



63

Shelton, H.M., and J.L. Brewbaker. 1994: Leucaena leucocephala-t\\Q most

widely used forage tree legume. In; Gutteridge, H.M., R.C. Shelton

(Eds.), Forage Tree Legumes in tropical agriculture. CAB International,

Wallingford, UK, Pp. 15-29. Cited by Hove, L., J.H. Topps, S. Sibanda

and L.R. Ndlovu. 2001: Nutrient intake and utilization by goats fed dried

leaves of the shrub legumes Acacia angustissima, Calliandra calothyrsus

and Leucaena leucocephala as supplements to native pasture hay. Anim.

Feed Sci. and Technol. 91: 95-106.

Smith, O.B. 1992: Fodder trees and shrubs in range and farming systems in

tropical humid Africa. F.A.O. Animal Production and Health Paper

(102): 43-59.

Table 1. Chemical Compositions (%) of Feedstuffs

Description^) Leucaena Siris Neem Ziziphus

DM 2) 25.0 42.5 71.4 56.0

OM 91.2 96.0 95.3 92.2

CP 22.0 32.4 15.6 13.9

NDF 22.9 30.0 24.9 35.8

ADF 16.6 24.4 22.5 25.0

DM:Dry matter, OM: Organic matter, CP: Crude protein, BE: ether extract,

NDF: Neutral detergent fibre, ADF: Acid detergent fibre

2) All values except DM are on DM basis
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Table 2. Degradation constants of respective diet in the rumen of a

fistulated bull

Description^) Leucaena Siris Neem Ziziphus

DM 1)

a,% 27.0 20.0 20.0 3.0

b,% 47.0 28.0 35.0 39.0

c, h"^ 0.09 0.11 0.10 0.09

a+b, % 74.0 48.0 55.0 42.0

OM 1)

a,% 30.0 22.0 25.0 5.0

b,% 45.0 32.0 33.0 40.0

c, h"^ 0.12 0.14 0.11 0.09

a+b, % 75.0 54.0 58.0 45.0

CP

a, % 5.0 45.0 7.0 12.0

b,% 70.0 34.0 47.0 27.0

c, h"^ 0.10 0.11 0.19 0.09

a+b, % 75.0 79.0 54.0 39.0

a: rapidly degradabie fraction

b: slowly degradabie fraction

a+b: potentially degradabie fraction

c: rate of degradation

^) As described in Table 1.

Exponential equation: P=a+b (l-e~^^)
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The Effect of Leucaena leucocephala and Ziziphus mauritiana as Sources of
Tannin, on the Digestibility and Nitrogen Utilization in Goat

Khin Htay Myint^, Khin San Mu^, Tin Maimg Soe^, Ni Ni Maw^ and Tin Ngwe^

Abstract

The study was undertaken with the objective of identifying the
roles of tannin in the Leucaena leucocephala and Ziziphus

mauritiana (Plum leaves) on nutrients digestibility and nitrogen

utilization in goat. The goats were randomly allotted to four
treatments following 4x4 Latin Square Design. Four dietary
treatments were RS (chopped rice straw and sesame meal), RSL]

(chopped rice straw, sesame meal and Leucaena leucocephala with
25 % of ration), RSL2 (chopped rice straw, sesame meal and

Leucaena leucocephala with 50 % of ration) and RSZ (chopped
rice straw, sesame meal and Ziziphus mauritiana with 50% of
ration). The DM digestibility of RSL2 was significantly higher
(P<0.01) than that of RS but CP digestibility of RSL2 was

significantly lower (P<0.01) than that of RS. The OM
digestibilities of RSL| and RSL2 were not significantly different

from that of RS (P>0.05). The NDF and ADF digestibilities of
RSL2 and RSZ were significantly lower (P<0.01) than that of RS.
The RSL^ was significantly lower (P<0.05) than RS for NDF and

ADF digestibilities. The digestibilities of DM, OM, CP, NDF and
ADF for RSZ were significantly lower (P<0.01) than those of other

treatments. The proportion of faecal nitrogen to the total nitrogen

intake (NfNI, %) of RSZ was significantly higher (P<0.01) than
RSL2, RSLi and RS. The Nu/NI, % of RSZ (40.3%) was
numerically lower than those of RSL|, RSL2 and RS (59.6, 54.5

and 55.0,.0respectively). The proportion of nitrogen retention to

1. Livestock Breeding and Veterinary Department, Thayet Township
2. Livestock Breeding and Veterinary Department,Tamu Township
3. Department of Physiology and Biochemistry, University of Veterinary Science, Yezin
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nitrogen intake (Nr/NI, %) of RSZ tended to decrease compared
with other treatments. The proportion of nitrogen retention to the
total nitrogen intake (Nr/NI, %) for RSL][ tended to promote in
compared with RS, RSL2 and RSZ. Therefore, tannin included in

Leucaena leucocephala might interfere protein degradation in the
rumen and consequently tended to promote nitrogen retention in
goat.

Introduction

Tanniferous trees and shrubs are important in animal production because they
can provide significant protein supplements (Makkar, 1999). Among them
Leucaena leucocephala is a good source ofprotein supplement for ruminants.
Leucaena leucocephala is probably the most widely used tree legume in the
world, the high quality of fodder from this species being well recognised
(Shelton and Brewbaker, 1994). Leucaena can be used without harmful effect
as asupplementary feed for ruminants at arate of 20-50% of the ration (Dicko
and Sikena, 1992). The Ziziphus (plum tree) is commonly used as supplement
for the goat in the fully extensive range system in Myanmar. Little information
has been reported about the feeding ofZiziphus in ruminants.

Condensed tamiins can be extracted using acetone/water/diethylether
(Jones, Meyer, Bechaz and Stoltz, 2000). Petroleum ether, chloroform, methanol
and water are used to extract tannins sequentially from the plant materials
(Smith, Odenyo, Osuji, Wallig, Kandil, Seigler and Mackie, 2001). However,
detannification methods are very expensive and cannot be applicable in
developing countries including Myanmar.

Since tannins are widely distributed in tropical feedstuffs, identification
of tanniferous feedstuffs having beneficial effects on ruminant digestion would
provide useful hints to exploit the use of such feedstuffs to improve efficiency o
ruminant digestion instead of the cost additive detannification of such feedstuffs
(Bhatta, Krishnamoorthy and Mohammed, 2000).



70

If the tannin was protein bound, it would lower the protein degradability
and the loss of ammonia nitrogen in the rumen would be reduced. As alternative

way, if tree forages containing tannin could be used as a source to reduce protein
degradability, protein economy would be expected for the ruminant production
in developing countries.

Sesame meal is highly degradable (88.7%) in the rumen (Sampath and
Sivaraman, 1987). Several processing treatments (heat, tannin, formaldehyde,
etc.) have been used to increase the proportion of dietary protein which is not
degraded in the rumen (Chalupa, 1975). Protections of highly degradable feed
protein by the heat treatment and formaldehyde have already been reported
(Sampath and Sivaraman, 1987; Tin Ngwe er a/., 2000; Khin SanMu, 2001).

However, little information is available about the effect of tannin

included in tree forages for the protein protection. Among tanniferous trees and
shrubs, Leucaena leucocephala and Ziziphus mauritiana are common feedstuff
for the goats in Myanmar.

Therefore, the study was undertaken with the objective of identifying the
roles of tannin in the Leucaena leucocephala and Ziziphus mauritiana on
nutrients digestibility and nitrogen utilization in goat.

Materials and Methods

Experimental Animals, their Management and Experimental Period
Four indigenous male goats aged about 5-7 months and body weight ranging
from 19 to 29 kg were used to evaluate the effect of four dietary treatments on
nutrients digestibility and nitrogen utilization. Before starting the experiment,
the goats were dewormed with Ivomec. During the study period, the goats were
housed in the individual metabolic stall made up of wood and iron sieve and
subjected to similar management practices (Plate 1 and Plate 2). The feeding
was done once a day at9:00 am and the animal was given water as free access.
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Experimental period for each dietary regime lasted for 17 days. The
goats were adapted to the test diet for the first 14 days. On the last 3 days of
experimental period, samples of faeces and urine from each goat were collected
for determination of nitrogen retention. Thewhole experiment lasted for 68days.

Experimental Design and Experimental Feed

The goats were randomly allocated to four dietary treatments using 4x4 Latin
Square Design. Four dietary treatments used in this experiment were as follows:

(1) Chopped rice strawand sesame meal (RS)

(2) Chopped rice straw, sesame meal and Leiicaena leucocephala 25% of
ration (RSLj)

(3) Chopped rice straw, sesame meal and Leucaena leucocephala 50% of
ration (RSL2)

(4) Chopped rice straw, sesame meal and Ziziphus mauritiana 50% of
ration (RSZ)

All dietary treatments were adjusted to be isonitrogenous at the feeding
level. Dietary treatments were weekly adjusted by the supplement at the level of
crude protein not less than 18% ofthe total diet.

Leucaena leucocephala and Ziziphus mauritiana (leaves and petioles)
were harvested from mature portion of the plant, collected, air dried and stored.
The rice straws were also sun dried and chopped. Each diet was fed to goats at
the level of 3.5% of body weight (as-fed basis). All the feedstuffs used in this
experiment were maintained as much uniformed composition as possible
throughout the trial period.
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Measurements

Digestion trials were carried out to determine digestibility by conventional
collection method. During collection period, samples of rice straw offered and
refused, sesame meal, Leucaena leucocephala and Ziziphus mauritiana were
collected daily for chemical analysis. Residues were removed, weighed and
sampled before morning feeding.

Faeces voided and urine excreted were recorded daily during collection
period (Plate 2). The faeces from each goat were also weighed, sampled and put
into plastic bottle. After three consecutive days, 15% of faecal samples were
dried under sunlight until constant weight was obtained. Urine was also
measured, 10% sampled and stored in a refrigerator before the chemical
analysis. Sulphuric acid was added as preservative to urine sample and faecal
sample. Dried samples of feed offered and orts, faeces were pooled, ground
through a 40-mash sieve and preserved for chemical analysis.

Chemical Analysis
Ground samples of feed offered and faeces were analysed for dry matter (DM),
organic matter (OM) by the method described by AOAC (1970) and analysed
for neutral detergent fibre (NDF), acid detergent fibre (ADF), acid detergent
lignin (ADL) and acid detergent insoluble nitrogen (ADIN) by Goering and Van
Soest (1970). Faeces and urine were analysed for nitrogen and determined by
using Kjeldahl method (Foss 2020 digestor and Foss 2100 Kjeltec distillation
unit) and crude protein (CP) was calculated as 6.25xN (AOAC, 1970). The
crude estimate of tannin in Leucaena leucocephala and Ziziphus mauritiana
were determined by the sequential extraction of Leucaena leucocephala and
Ziziphus mauritiana with acid detergent followed by neutral detergent. All
chemical analyses were carried out at the laboratory of Department of
Physiology and Biochemistry, University of Veterinary Science, Yezin.
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Statistical Analysis

Data were subjected to statistical analysis of ANOVA using Latin Square

Design and the significance of difference between treatment means was

compared by Duncan's Multiple Range Test (DMRT) (Steel and Torrie, 1980).

Results and Discussion

Chemical Compositions of Feedstuffs and Experimental Diets

Chemical compositions of feedstuffs arepresented in Table 1.The CP content of
Leucaena leucocephala used in this experiment was 28.8% which was higher

than those of 24.29% (Moe Moe Khaing et n/.,2005), 22.0% (Ni Ni Maw et aL,

2002), 21.20% (Lwin Naing Oo, 2002; Met Aung, 2002), 22.4% (Smith, 1992),
22.8% (Wheeler et al.^ 1994) and relatively similar to those of 25.9% (Jones,

1979), 26.7% (Abdulrazak and Ondiek, 1998), similar to that of 28.9%
(Aregheore and Yahaya, 2001). The CP content of Ziziphus mauritiana used in
this experiment was 13.9% which was similar to 14% (Nath et aL, 1969) and
lower than 18.39% (Ni Ni Maw et aL, 2002). The NDF and ADF values of
Ziziphus mauritiana used in this experiment was 35.8% and 25% which was
higher than 30.0%and 19.78% (Ni Ni Mawet aL, 2002).

A difference of 2.0% between ADF and NDF in the sequential analysis
of Leucaena leucocephala for tannin analysis used in this experiment was m

agreement with 1.4-7.9% which was reported by Wheeler et al. (1994). A
difference of 4.8% between ADF and NDF in the sequential analysis of Ziziphus
mauritiana for tannin analysis used in this experiment agreed closely with 5.3%
which was reported by Bhatia et aL (1987).
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Digestibility Coefficients of Nutrients
The DM digestibility of RSL2 was significantly higher (P<0.01) than that of RS
but CP digestibility of RSL2 was significantly lower (P<0.01) than that of RS.
This might be due to the excessive amount of Leucaena leucocephala in the
ration, resulting with increased amount ofthe tannin. The OM digestibilities of
RSLj and RSL2 were not significantly different from that of RS (P>0.05)

(Table 4).

Although all dietary treatments were adjusted to be isonitrogenous at the
feeding level, significant decrease in CP intake of RSZ diet was observed
(Table 3). That was due to underestimation of CP content of Leucaena
leucocephala and overestimation of CP content of Ziziphus mauritiana.
Therefore, it could be assumed that all nutrients digestibility was significantly
(P<G.01) reduced (Table 4) due to decreased CP intake in RSZ diet (Table 4). It
was generally agreed that intake and digestion by ruminants would be limited
when the roughage contained less than 7% ofCP (Doyle, 1987). However, the
CP content of RSZ contained 15.7% of the diet, well above than limited CP
content for the nutrients digestibility. Therefore, the reduced nutrients
digestibility might be due to ADIN content in Ziziphus mauritiana (Table 2).

The NDF and ADF digestibilities of RSL2 and RSZ were significantly
lower (P<0.01) than that ofRS. RSLi was significantly lower (P<0.05) than RS
for NDF and ADF digestibilities. This finding was in accorde with the report of
Reed et al. (1990) that tannin has negative effect on fibre digestibility (Table 4
and Figure 1).

Nitrogen Utilization

Nitrogen balances ofdietary treatments are given in Table 5 and Figure 2.
The total nitrogen intakes ofRS, RSLj, RSL2 and RSZ were 20.1, 20.5,

24.5 and 16.6 g/d, respectively. Total nitrogen intake of RSL2 was significantly

higher (P<0.01) than those of other diets while total nitrogen intake of RSZ was
significantly lower (P<0.01) than those of other diets.
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The proportion of faecal nitrogen to the total nitrogen intake (Nf/NI, %)
of RSZ was significantly higher (P<0.01) than RSL2, RSLj and RS. This might

be due to the high content of acid detergent insoluble nitrogen (ADIN) in

Ziziphus mauritiana (68% of total nitrogen) compared with that of Leucaena

leucocephala (37% of total nitrogen) (Table 2).

This was in agreement with the report of Nakamura, Klopfenstein and

Britton (1994). They assumed that acid detergent insoluble nitrogen and
nitrogen digestibility were correlated {r^=0.66) and ADIN was completely
indigestible and it led to underestimation of nitrogen digestibility.

It was found that the proportions of urinary nitrogen to the total nitrogen
intake (Nu/NI, %) of RS, RSLj, RSL2 and RSZ were not significantly different

(P>0.05). The Nu/NI, % of RSZ (40.3%) was numerically lower than those of
RSL], RSL2 and RS (59.6, 54.5 and 55.0, respectively), which might be due to

the high content of tannin in RSZ diet. However, the proportion of nitrogen
retention to nitrogen intake (Nr/NI, %) of RSZ tended to decrease compared
with other treatments. This might be due to inadequate ammonia nitrogen
concentration in the rumen for nitrogen utilization because of the higher content
of ADIN in Ziziphus mauritiana (68% total nitrogen) (Table 2). This was
approved with higher faecal excretion ofnitrogen in RSZ diet (Table 5). The
proportion of nitrogen retention to the nitrogen intake (Nr/NI, %) of RSL2 was
numerically lower than that ofRSLj, although the amount oftannin included in
the RSL2 was 2 times higher than RSLj. This would indicate excessive amount
of Leucaena leucocephala in the ration of RSL2.

Although NDF and ADF digestibilities ofRSL] were significantly lower
than RS (P<0.05), it was observed that there was increased tendency in the
proportion of nitrogen retention to the total nitrogen intake (Nr/NI, %) in RSLj
diet compared with other diets. Moreover, the digestibility of organic matter
(Table 4, Figure 1) ofRSLj diet was also tended to promote.
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This observation was in agreement with the report of Dutta, Sharma and
Hasan (1999) that the intake (g/kgW^-'̂ ^) ofDCP, TON and nitrogen balance of
goats were significantly higher (P<0.05) when Leucaena was fed. Norton
(1994) also reported that nitrogen balance isapparently improved in animals that
are fed low levels of tannins, although digestibility of forage fibre may be
lowered.

The proportion of urinary nitrogen to the digestible nitrogen intake
(Nu/DNI, %) of RS, RSLi, RSL2, RSZ were 72.0, 68.0, 73.0 and 70.3,

respectively and the proportion of nitrogen retention to the digestible nitrogen
intake (Nr/DNI, %) of these treatments were 28.0, 32.0, 27.0 and 29.7,
respectively. No significant difference in Nu/DNI, % and Nr/DNI, % among
treatments, was observed. This fact would elucidate that post ruminal nitrogen
metabolism of goats fed on all treatments might be relatively similar to each
other.

Bhatta et al. (2000) in crossbred dairy cows fed with tamarind
{Tamarindus indicd) seed husks have reported of decreased nitrogenexcretion in
urine with subsequent increasing in nitrogen retention. Karda et al. (1998) in
sheep fed with Leucaena leucocephala has reported of significantly difference
(P<0.05) in nitrogen balance. Tin Ngwe (2003) in sheep fed with the

supplementation of lablab bean (Dolichos lablab) husk and Lwin Naing Oo
(2002) in goats fed with the supplementation of Leucaena leucocephala have
reported of decreased nitrogen excretion in urine whereas the nitrogen retention
tended to promote. In all these cases, the higher nitrogen retention was
attributed to the tannin content present in these legumes causing reduction in
protein fermentation in rumen and improvement in efficiency of nitrogen
utilization.

Although tannins are regarded as antinutritional factors, certain types of
tannins at low concentration are known to alter mmen fermentation of

carbohydrates and protein (Barry and Duncan, 1984) and microbial protein
synthesis (Makkaret al., 1995) to thebenefit of ruminants.
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Leucaena leucocephala at the level of 25% of ration used in the present

experiment might play roles favourable for nitrogen utilization. The higher level

of ADIN content in Ziziphus mauritiana might be a drawback for the utilization

of ruminant feed (Table 2).

Conclusion

In accordance with the results mentioned above, the following conclusions were

elaborated.

(1) Compared with other diets, the proportion of nitrogen retention to
total nitrogen intake, tended to promote when 25% of Leucaena

leucocephala was supplemented. Therefore, the level of 25% of
Leucaena leucocephala in the ration was found to be a good
supplement regarding with nitrogen utilization.

(2) The 25% of Leucaena leucocephala in the ration tended to increase
the nitrogen retention without decrease in DM and OM digestibilities.
Therefore, Leucaena leucocephala could be used as a source of
tannin for protein protection in the rumen.

(3) Ziziphus mauritiana reduced the fibre digestibility as well as the
protein digestibility because ofhigher content of ADIN. Therefore,
Ziziphus mauritiana would be utilized as a feedstuff for goats after
the ADIN had been brought about the soluble nitrogen
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Table 1. Chemical Compositions (%) of Feedstuffs

Description^) Rice straw Sesame meal
Leucaena

leucocephala

Ziziphus

mauritiana

DM 2) 87.7 86.0 89.3 90.6

OM 81.4 84.8 91.0 92.2

CP 5.7 40.6 28.8 13.9

EE 10.5 8.2 4.2

NDF 1.7 17.4 22.7 35.8

ADF 68.3 9.6 13.7 25.0

ADL 41.2 _ 3.7 8.3

Tannin - - 2.0 4.8

Silica - - 0.3 0.5

DM:Dry matter, OM: Organic matter, CP: Crude protein,EE:ether extract,

NDF: Neutral detergent fibre, ADF: Acid detergent fibre, ADL: Acid

detergent lignin

All values except DM are on DM basis

Table 2. Contents of acid detergent insoluble nitrogen in Leucaena

leucocephala and Ziziphus mauritiana

Description^) Leucaena leucocephala Ziziphus mauritiana

Total N, % 4.6 2.2

ADIN, % 1.7 1.5

ADIN/total N, % 37.0 68.0

0) N: Nitrogen, ADIN: Acid detergent insoluble nitrogen
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Table 3. Nutrients intake (g/kg ®-'75/d)

Description^) RS RSLi RSL2 RSZ
DMI 63.2 59.3 55.5 63 4
OMI 49.2 47.2 55.1 55 4
CPI 12.5 13.0 15.2 10.2

DMI: Dry matter intake, OMI: Organic matter intake, CPI: Crude protein intake.

Table 4. Digestibility ofnutrients (%)

DescriDtion RS RSLi RSL2 RSZ SEM
DM digestibiiitv 59.0® ei.yAa 62.0Aa 55.8^ 0 591
OM diKestibilitv ee.eAa 67.7^3 66.8^3 60.2® 0 533
CP digestibiiitv 82.5Aa 80.5ABa 75.5®^ 57.9C 1 390
NDF digestibility 59.8Aa SSjABb 52.1®b 42.3C 1 107
ADFdigestibiiitv 56.8^3 47_9ABb 41.9®b 26.1C 2.479

Significant differences between treatment means over the whole experiment
are indicated by dissimilar superscript.

A,B,C) p<o.oi

P<0.05
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Table 5. Nitrogen utilization of goats fed respective diet.

Description RS RSLj RSL2 RSZ SEM

Total N intake, g/d 20.lAa 20.5Aa 24.5^ 16.6^ 0.649

Fecal N, g/d 3.5BC 4.0®c 5.9Ab 6.9^^ 0.231

Urinary N, g/d 11 sABa 11 oABa 13.4Aa 6.5Bb 1.331

N retention, g/d 4.8 5.5 5.1 3.2 -

Nf/NI, % ly.sAa 19 5ABa 24.5Bb 42. iC 1.327

Nu/NI, % 59.6 54.5 55.0 40.3 _

Nr/NI, % 22.9 26.0 20.5 17.6 -

Nf/DNI, % 21.3^^ 24.2Aa 32.7^^ 73.6^ 3.622

Nu/DNI, % 72.0 68.0 73.0 70.3 -

Nr/DNI, % 28.0 32.0 27.0 29.7 -

1) N: Nitrogen, NI: Nitrogen intake, Nf: Faecal nitrogen, Nu: Urinary nitrogen,

Nr: Nitrogen retention, DNI: Digestible nitrogen intake

Significant differences between treatment means over the whole experiment

are indicated by dissimilar superscript.
A,B,C) p<o,01

a,b,c) p<0.05
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Pulmonary Lesions in Anti-Sera Producing Horses
Nyo Nyo Thet^ Kyaw Sunn^ and Sein Lwin^

Abstract

This study was conducted to evaluate the effects ofviper and cobra
venoms on the lungs of anti-sera producing horses. Seven horses
from Myanmar Pharmaceutical Factory were studied. Five horses
were hyperimmunized with viper venom and two horses were
hyperimmunized with cobra venom respectively. The present study
was emphasized on histopathological changes of lungs. Lungs
from seven horses that died after hyperimmunization were
examined by microdissection and light microscopy. The
pulmonary lesion such as pulmonary haemorrhage in the alveoli,
infiltration of mononuclear cells and thickening of the alveolar
walls were observed in five horses hyperimmunized with viper
venom. Furthermore, this lesion was also found in two horses
hyperimmimized with cobra venom. In conclusion, pulmonary
tissues examined in horses hyperimmunized with viper venom and
cobra venom showed similarhistopathological lesions.

Key words: hyperimmunization, viper and cobra venoms,
pulmonary haemorrhage, mononuclear cells
infiltration, thickening of alveolar wall.
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Introduction

Snakebites are life threatening to human beings and animals in tropical and

subtropical countries. Snakes are plentiful in Myanmar especially in the forest,

rice and vegetables growing areas. It is an occupational hazard of our rural

farmers. Thus, snakebite is a major medical problem in this country, resulting in

more than a thousand deaths per year (Myint Lwin, Warrell, Phillips, Tin Nu

Swe, Tun Pe and Maung Maung Lay, 1985).

Two general types of venomous toxins are neurotoxins and haemotoxins.
Neurotoxic venom attacks the victim's central nervous system and usually

results in heart failure and/ or breathing difficulties. Haemotoxic venom attacks

the circulatory system and muscle tissue causing excessive scarring, gangrene,

permanent disuse of motor skills, and sometimes leads to amputation of the
affected area (Ferrer, 2001).

The venom of viperine snakes is mainly haemotoxic in action, producing
local damage as well as systemic affects (Clarke, Harvey and Humphreys,
1981). Cobra venom is a remarkable source ofdiverse biologically active basic
peptides. Although the chemical structures of many of these peptides are quite
similar, they exhibit different types of pharmacological actions including potent
neurotoxic, cytotoxic and cardiotoxic activities (Tu, 1977). Thus, Myanmar
Pharmaceutical Factory (MPF) manufactures monospeciflc anti venom for
treating the snake bites. Horses are used for hyperimmunization. In reality, sera
producing horses are lifesavers.

Materials and Methods

The study was carried out on seven horses from Myanmar Pharmaceutical
Factory (MPF). Five horses were hyperimmunized with viper venom and two
horses were hyperimmunized with cobra venom in divided dose. The present
study was emphasized on histopathological changes of lungs. Lungs from seven
horses that died after hyperimmunization were examined immediately after
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death. The lungs were sliced at about 3 mm thickness and fixed in 10 % neutral

buffered formalin, dehydrated in graded alcohols and subsequently embedded in

paraffin wax. Sections were cut at 3 im thickness. The sections were

deparaffinized and hydrated to water and stained with haematoxylin and eosin

(H &E) (After L.C. Luna). BX 51 Olympus microscope was used to examine the

sections and microphotography was taken by DP 12 microscope digital camera.

Results and Discussion '

Pulmonary Changes in Horse Hyperimmunized with Viper Venom

Most of the lungs of hyperimmunized horses examined were grossly normal,

however, some of the lungs were slightly congested in some area. The

pulmonary tissues dissected from five viper hyperimmunized horses gave the
characteristic morphological appearance of haemorrhagic interstitial pneumonia.
The alveolar walls were thickened and infiltrated with mononuclear cells. There

was massive infiltration of red blood corpuscles in the alveoli. Moreover,
animal MPF V 125 revealed desquamation of epithelial cells and some red blood

corpuscles in the bronchiolar lumen. Fibrins were also seen around the

bronchiole and in some alveoli of this animal. This lesion was indicative of

bronchiolitis. Suppurative pneumonia was also noted in the case of animal MPF
V 103. There was extensive infiltration of polymorphs in the alveoli. Pus was
evident extensively. Interlobular septum was widened because of inflammatory
edemaand the architecture was lostin some areas of the lung.

Pulmonary Changes in Horse Hyperimmunized with Cobra Venom
No gross lesions were observed in the lungs examined. The alveolar walls were
thickened and infiltrated with mononuclear cells. There was extensive
infiltration of red blood corpuscles in the alveoli. These features were indicative
ofhaemorrhagic interstitial pneumonitis.
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Pulmonary changes were present in all animals hyperimmunized with

viper venom and cobra venom. All hyperimmunized horses revealed the
pulmonary lesions such as infiltration of mononuclear cells and thickening of
the alveolar walls. The thickening of the alveolar wall is due to the inflammatory

process that take place on the alveolar wall (Jones and Hunts, 1983; Lopez,
2001). The pulmonary haemorrhage was due to direct effect of snake venoms. It
also could be probably due to antibodies, which is produced from the body by
hyperimmunization direct against antigens present in the pulmonary basement
membranes (Cotran, Kumar and Collins, 1999). Pus and cellular infiltration
especially polymorphs in the alveoli are represented as the secondary infection
and non -immunological condition.

In conclusion, pulmonary tissues examined in horses hyperimmunized
with viper venom and cobra venom expressed similar histopathological lesions.
Thus, pulmonary lesions are one of the causes of death of hyperimmunized
horses.
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Table 1 Horses used for Hyperimmunization with Viper Venom

No. Animal Age Sex
Total

venom

Remark

1 MPF V 334 9 yrs and

10 months

1015.5 mg Hyperimmunization successful

2 MPF V 68 6 yrs (? 1.5mg Hyperimmunization unsuccessful

3 MPF V 125 9 yrs 9 4.5 mg Hyperimmunization unsuccessful

4 MPF V 103 7 yrs 9 1.5 mg Hyperimmunization unsuccessful

5 MPF V 98 6 yrs <5 1.5 mg Hyperimmunization unsuccessful

Table 2 Horses used for hyperimmunization with cobra venom

No. Animal Age Sex
Total

venom

Remark

1 MPF C 23 7 yrs 3 35.5 mg Hyperimmunization unsuccessful

2 MPF C 917 10 yrs 3 2710. 5 mg Hyperimmunization successful



tig 2. Lung of animal MPF C23(Cobra hyperimmunized horse) showing
extensive pulmonary haemorrhage.
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Fig 3 Lung of animal MPF V 125(Vipcr hyperimmunized horse) showing

extensive pulmonary haenirrhage and presence of fibrins around the

bronchiole.
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Isolation and Identification oiE,coli and Study on Pathogenicity of

Identified Strains in Broiler Chickens

Khaing Thwe Latt', Khin Mar Lay^ and Aung Tun Khaing '̂*

Abstract

Thirteen strains of Eschehchia coli were isolated from the fifteen

broiler chickens showing the typical E. coli post-mortem lesions,
obtained from three commercial farms in Mandalay region. The
results showed that 100% of the isolates from clinical cases were

positive to dextrose, mannose, sorbitol, mannitol, maltose,
arabinose, rhamnose, galatose, fructose and lactose while 84.6% of
the isolates were positive to trehalose and rafflnose, 15.64% were
positive to dulcitol and 7.7% were positive to salicin and sucrose
respectively. All isolates from the clinical colibacillosis were

haemolytic. Biochemical characteristics of 13 isolates were:
Oxidase negative; catalase positive; oxidation-fermentation of
glucose positive; gelatinase negative; urease negative; Indole
positive; citrate negative; methyl red positive and Voges-
Proskauer negative. Serological typing by rapid slide agglutination
test could identify four serotypes namely 044:K74, O26:K60,
0124:K72, and 055:K59.
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Introduction

Though reported by various workers since the early part of this century, coli-

septicemia has only become an important disease of poultry following the

introduction of the intensive system as used in the broiler industry (Sojka,1965).

Mortality rate of 5-10% are not uncommon and in some cases have been as high

as 50% (Gordon, 1961). The morbidity associated with the disease is however, of

greater economic importance as it may involve a large proportion of infected
flock (Harry, 1964). There is at present, no completely reliable method for the
control of respiratory diseases. Primary outbreaks of coli-septicemia occasionally
occur in the absence of prior respiratory infection. There are disadvantages

associated with the used drugs suchas a possibility of encountering or producing
drug resistant strains of E.coli, doubt as to when and for how long treatment

should be carried out and the difficulty of producing effective tissue
concentration. Furthermore, the protection obtained from drug therapy is often
transient and many results in an unfavorable alteration in the gut flora (Deb and
Harry, 1976).

Several serogroups of E.coli^ of which serogroups 02 and 078
predominate, have been found to be associated with the disease in fowl. In a
survey of 50 outbreaks, the incidence of serogroups 02 and 078 was found to
be 50 and 25 % respectively (Harry, 1964).

The predominance of these serogroups in coli-septicemia has also been
noted by others (Sojka and Cannaghan, 1961; Hensley, Bamum and Ingran,
1967).However, the incidence of serogroups varies accordingly and Hensley et
al.(1967) observed that 078 is strain predominate in case of coli-septicemia in
ducks and turkeys.

In Myanmar, coli-septicemia cases were confirmed by various veterinary
laboratories of LB&VD by biochemical assays after isolation. However, no
extensive study has been carried out for the control of the disease and at the
same time, random selection of antibiotics for the treatment of E.coli presently
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practiced by veterinarians can lead to the development of resistant strains. It was
also observed that when the birds are vaccinated against E.coli there is no cross
protection of E.coli strain (Gimach, Panigrahy, Hall and Williams, 1984).
Therefore, it becomes utmost importance to study the prevalence strains of
E.coli in the specified region for the development of homologous and
heterologous vaccines.

According to veterinarians in M^dalay region, frequent outbreaks of
E.coli occur, especially in broiler chicken. For the treatment, antibiotics are
randomly selected and they experienced the reduced effectiveness of the
antibiotics due to development of resistant strains £ind therefore they need to
switch on newer antibiotics.

To solve the problems described above, a study was carried out:
1. To isolate the E.coli strains from commercial broiler farms which

experienced frequent outbreaks ofcoli-septicemia.
2. To identify the specific serotypes ofE.coli which are prevalent in an

around Mandalay region.
3.To be able to perform the invitro and in vivo antibiotic sensitivity test

with isolated strains.

4. To be able to develop vaccines by using the isolated strains to
counteract coli-septicemia in chicken.

5. To study the pathogenicity ofisolated and identified strains of E.coli.

Materials and Methods

Preparation and Sterilization of Media
Petridishes were thoroughly cleaned and sterilized in hot air oven at 160UC for
one and a half hours. Media were prepared according to the manufacture's
instructions and sterilized inthe autoclave at 121UC for 20 minutes.
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Isolation of Escherichia Coli

Because normal intestinal flora E. coli readily invade other tissue after death,

specimens from fresh carcasses are used for this experiment. When acute

colisepticaemia was suspected, liver was selected as specimen. For collecting

culture material, inoculating loop was stabbed into the liver parenchyma after

searing the capsule with a flamed scaple. Cultured materials were streaked onto
the MacConkey agar plates for primary isolation. MacConkey agar were
incubated aerobically for 18-24 hours at 37°C. On MacConkey agar, E. coli
grew as smooth, convex and rose pink colonies.

Identification of Escherichia Coli

Presumptive positive colonies (pink on MacConkey) were subcultured on
MacConkey agar for pure isolation. These colonies from MacConkey agar were
used to inoculate blood agar plates for haemolysis assay. Blood was collected
from jugular vein of sheep for preparation of sheep blood agar (Plate2 and
Plate3), Colonies producing clear zones of haemolysis were recorded as
haemolysis positive. Some strains ofE. coli produce haemolysis on blood agar.
E. coli was collected from the colonies on MacConkey agar plates. It was
stained by Gram's staining (Appendix 3) and studied for the morphology. Test
for oxidase and catalase reactions were performed for confirmation. Escherichia
coli, Enterobacter and Klebsiella are oxidase negative, catalase positive and
gram-negative rods. Then, these isolates were further tested by biochemical
tests, including oxidation fermentation of glucose, production of indole and
urease, utilization of citrate, reaction to MRVP test, fermentation of dulcitol,
inocitol, lactose, maltose, mannitol, mannose, rhamnose, sorbitol, sucrose and
xylose (Plate1). Quinn et al. (1994) mention that the organisms which gave I+;
M+; Vi- and C- reaction, fermented lactose promptly, glucose and mannitol with
gas and which were inositol negative were identified as E. coli. All the positive
strains of E. coli isolates were subcultured on MacConkey agar. All the
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characteristic E. coli colonies were collected from the agar plates and mixed
with freeze drying stabilizer before the mixture was placed into 5 vials and
lyophilization was proceeded.

SerotypingofE, coli(Serological Identification)
For serotyping of E. coli, field isolates were sent to Bacteriology Research
Division, Department of Medical Research (DMR), Lower Myanmar. For
identification, standardized reference antiserums of DMR were used. Isolated
strains were identified by standard slide agglutination tests with specific
antisera. For primary identification ofisolates, polyvalent antisera were used for
slide agglutination test. If agglutination occurred with polyvalent antisera, the
monovalent antisera were then used for identification of the specific serotype.
When live bacteria reacted positively with specified monovalent antisera, the
bacteria were identified as pathogenic E. coli because all the antisera used for
identification were enteropathogenic strain of E. coli (EPEC). The polyvalent
and monovalent antisera used inDMR are shown inTable 1.

Testing with Polyvalent and Monovalent Antisera
1. On a glass slide, one area was marked as C"^ (positive control) and

another area was marked as C" (negative control).
2. One drop ofE. coli antiserum was placed on the C"*" and one drop of

physiological saline was placed on C".
3. Sufficient culture materials from nutrient agar were added in the

negative control C" and positive control C"*".
4. The culture-serum suspension on and C" were mixed with a sterile

needle. To avoid cross contamination, a separate sterile needle was
used for each suspension. The mixture was left one minute for
agglutination. And then the slide was tilted to check agglutination.
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5. The slides were observed on a well illuminated dark background by

ultra-violet light. If agglutination occurred within one minute after

mixing, it would be taken as positive reaction. If the mixture

remained homogenous one minute after mixing, it would be

recognized as negative.

6. Reactions (positive and negative) were determined.

Determination ofLD^q ofDilution off.co/1 (044: K74) Field Isolates in Mice
The death rate ofLD50 in mice are shown in Table 7, 8 and 9. It was calculated

by Karber's method (1938). The calculation is as follows:
Log of LD50 titre = m- A(S-l4)

m= log of the dilution containing the highest concentration of the bacteria
A = the difference between the successive log of dilution

S = sum of the ratio of positive response at each dilution
Log of LD50 titre = 1—(+1) (4.5 - 0.5)

= 1-4

= -3

Results and Discussion

Biochemical Characteristics of E, coli Field Isolates

Of15 birds which exhibited typical E. coli post-mortem lesions tested (Plate 5),
13 were E. coli positive. The number of isolates of E. coli from E. coli
suspected broiler farms (i.e. flock 1,2 and 3)are presented inTable 3.

The field isolates ofE. coli were identified by biochemical tests and the
test results are summarized in Table 4 and 5. All gram-stained E. coli were
medium sized, gram negative rods (Plate 6). All isolates from clinical cases were
haemolytic. A large percentage of all isolates showed enhanced activity in the
fermentation of xylose (100%), dextrose (100%), mannose (100%), sorbitol
(100%), mannitol(100%), maltose (100%), arabinose (100%), rhamnose (100%),
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galactose (100%), fructose (100%) and lactose (100%). The fermentation of
trehalose and raffinose by the E. coli field isolates were 84.6% and the

fermentation of salicin and sucrose were 7.7%, dulcitol was 15.4% and innocitol

was 0% respectively.

Seretyping of E, coli Field Isolates

Of a total of 13 £. coli isolates, 4 isolates belong to O26:K60, 044:K74, 0124:
K72 and 055:K59 but9 isolates were untypeable.

The result of the serological typing of E. coli strains isolated from birds
exhibited typical E. coli post-mortem lesions are given in Table 6.

Three commercial farms were selected to survey E. coli. All the birds
died during the investigation were necropsied for internal lesions. Birds which
showed typical symptoms of colisepticaemia were selected for sample taking.
Liver tissues were cultured and biochemical tests were performed. Out of 15
isolates, 13 showed E. coli positive. According to Cloud et al. (1985), E. coli
can be obtained more than 100% from clinical materials if the sample were
taken from different lesions. 177 E. coli isolates were obtained from 145 field
reared broiler flocks.

In the present study, the results of E. coli fermentation of carbohydrate
assays indicates that all the three isolates were 100% positive to raffinose,
xylose, mannose, sorbitol, mannitol, maltose, arabinose, rhamnose, galactose,
fructose and lactose while 84.6% were positive to trehalose and raffinose and
15.4% positive to dulcitol. This finding was in agreement with the observation
of Raji et al. (2003) in which they found that E. coli isolates from
colisepticaemia produced enhanced activity in the fermentation of rhamnose
(100%), lactose (100%), mannitol (99%) and xylose (99%). In this study,
fermentation of all isolates to salicin and sucrose was 7.7%, which disagreed
with the finding of Ewing, Tatum, Davis and Reavis (1956) in which 70%of the
strains fermented the sucrose and 80% fermented the salicin. In general, the
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biochemical activities among the isolates are very variable and no common

patterns could be identified among the isolates associated with colisepticaemia

(Cloud et ^7/.,1985).

Thirteen isolates were collected from clinical cases and 100% (13/13)

were haemolytic E. coli strains diagnosed by using sheep blood agar.

Haemolytic strains are frequently isolated in pure culture from the intestine and

mesenteric lymph node of pigs dying from oedema disease (Timoney, 1957) and

a frequent association of haemolytic strain of E. coli with gastro-enteritis and

septicemia in calves and human has also been documented (Venugopalan,

Palaniswamy, Padmanban and Balaparaksam, 1974). The non-hemolytic strains

of E. coli were also responsible for colibacillosis and dead in shell embryos

(Cavalieri et al^ 1984; Gross, 1994). Heller and Drabkin (1977) also reported
that all E. coli strains isolated from pericardial lesions or blood of diseased
chickens were non haemolytic. The present study disagrees with others workers
that non-haemolytic E. coli were also associated with colibacillosis. It may be
due to the fact that, only 13 isolates were used in this study.

From 13 isolates, 4 were identified as 044:K74, O26:K60, 055:K59 and
0124:K72. This finding was in disagreement with the report of earlier studies
by Berkhoff and Vinal (1986), Helller and Drabkin (1977), Edwards and Ewing
(1954), Sojka and Carnaghan (1961) and Filali, et al. (1988). In their studies,
most of the E. coli isolates of chickens belonged to 01, 02 and 078. However,
the very low frequency of isolation of some E. coli serotypes have been
identified by other researchers, 02, 078, 01, 018, 08, 053, 069, 015, Oil,
06, 022, 083, 0131, 04, 05, 021, 054, 055, 061, 0141, 0138, and 073
(Sojka and Carnaghan, 1961), 08, 078 and 0111 (Kulkami, 1964), 09, 017,
018, 023, 051, 088, OlOl and 0111(Gupta and Singh, 1969), 01, 078, 018,
02 and 0111 (Verma and Adiakha, 1971), 048, 049 and 081 ( Nakamura et
al., 1981), 049, 0152, 0153, 08, 015 and 042 (Nakamura, Yoshimura, Kodera
and Sato, 1982), 063, 068, 071, 073, 078, 075, 086, OlOl, O103, Olll-
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O104, OH, 0124, 0135, 041, 0146, 0147 and 0149 (Giurov, 1985),
0126:K71, 044:K74, and 0119:K69 (Chulasiri and Suthienkul, 1989), O20,
029, 083, 032 and 083 (Ngeleka, Kwada, White, Whittam, Riddeell,
Goodhope, Potter and Allan, 1996) and O8:K50, 09:K34, 086:K62, 04:K3,
0112:K68, O26:K60, 013:K11, O78:K80, 0137:K79, O9:K30, 099:K+ and
08:K+ (Raji et al., 2003). Four E. coli serotypes (O26:K60, 044:K74,
0124;K72 and 055:K59) identified in this study were low frequency isolates
but all are pathogenic strains. Among them 044:K74 was the most pathogenic.
The identification of low frequency isolates collected in this study may be due to
(1) the sample size was small and (2) only 31 reference sera could be used for
the specific serotyping. The serological classification was carried out by the
rapid slide agglutination test using reference sera from Department of Medical
Research (Lower Myanmar). Even though the identification serotypes

(044:K74, 0124:K72, 055:K59 and O26:K60) were low frequency isolates

identified in poultry, they were the first isolates which have ever been isolated
from Mandalay region.
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Table 1. Polyvalent and monovalent antisera

Polyvalent Monovalent

026: K60,044: K74,055: K59,0111: K58,0119: K69,0125: K70,
A

0127: K63,0142: K+

01: K51, 066: K61,086: K62,0114: K90, 0126: K71, 0128: K67,
B

0146: K89,0157: K+

028: K73, 0112: K66, 0124: K72, 0136: K78, 0144: K2, 0152:

K15,0164:K+

06:K15,08:K25,08:K40,025: K+, 027:K+, 078: K80, 0148: K+,
D

0159: K+

Table 2. Number of isolates of E, coli

™ , No. of Date of Age ofbirds ^ • No. of No. of
Flock .. j ^ /I X Specimen . . , ^

birds collection (day) ^ specimens isolates

1 1000 15.10.04 50 Liver 7 5

2 1500 17.10.04 30 Liver 4 4

3 1000 20.10.04 35 Liver 4 4

Total 15 13
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Table 3. Biochemical characteristics of field E, coli isolates

Reaction of isolates

Characteristics Reference no. of coli field isolates

1 2 3 4 5 6 7 8 9 10 11 12 13

Morphology (-) (-) (-) (-) (-) (-) (-) (-) (-) (-) (-) (-) (-)
ve ve ve ve ve ve ve ve ve ve ve ve ve

Motility + + + + + + + + + + + + +
Oxidase

Catalase + + + + + + + + + + + + +

Gror^hon + + + + + + + + + + + +
MacConkey agar
Haemolysis on sheep + + + + + + + + + + + + +
blood agar
Oxidation/fermentation

+ + + + + + + + + + + + +
of glucose
Gelatinace

Urease

Indole + + + + + + + + + + + + +

Citrate

Methyl red +•}- + + + + + + + + + + +

Voges-Proskauer

(-) ve = gram negative

(-) = negative

(+) = positive
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Table 4. Ferment carbohydrate

Substrate No. of isolates positive /Total (Percentage)
Xylose 13/13 (100)

Dextrose 13/13 (100)

Mannose 13/13 (100)

Sorbitol 13/13 (100)
Mannitol 13/13 (100)
Maltose 13/13(100)

Salicin 1/13 (7.7)

Arabinose 13/13 (100)

Rhamnose 13/13 (100)

Galactose 13/13 (100)

Trehalose 11/13(84.6)

Inositol 0/13 (0)

Furctose 13/13 (100)

Dulcitol 2/13(15.4)
Raffinose 11/13(84.6)

Sucrose 1/13 (7.7)

Lactose 13/13 (100)
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Table 5, Result of serological typing of E. coli

No. Reference no. of

E, coli strain

4

9

10

11

Serotypes based on

O and K antigen

O26:K60

044:K74

0124:K72

055:K59

Table 6. Death and survival ratio in mice inoculated with E. coli (044:K74)

strain, field isolate

Bacteria

dilution

No.

of

mice 1

Death of mice in day

2 3 4 5 6

Total

Died
7

Total

Survived

Ratio of

death to

total no.

inoculated

Undiluted 2 - 1 - - 1 - 2 0 2/2 = 1

10-' 2 - - 2 - - - 2 0 2/2=1

10"^ 2 . 1 . . . - 1 1 1/2 = 0.5

10"' 2 - - 1 - 1 - 2 0 2/2 = 1

10"^ 2 - 0 2 0/2 = 0

10"' 2 . . 1 . . 1 1 1/2 = 0.5

10"' 2 1 1 1 1/2 = 0.5

10"' 2 - 0 2 0/2 = 0

Total 16 - - 2 4-2 1 9 7 4.5
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Table 7. Death and survival ratio in mice inoculated with E, coli (055:K59)

strain, field isolate

Bacteria

dilution

No.

of

Mice

Undiluted 2

10' 2

10"^ 2

10"' 2

lO"* 2

10"' 2

10"*' 2

10"' 2

Total 16

Death of mice in day
Total

Died
1 2 3 4 5 6 7

1 1

1 1

- - - - 1 - - 1

1 1

0

- 1 1

0

0

3 1 - - 1 - - 5

Total

Survived

11

Ratio of

death to

total no.

inoculated

1/2 = 0.5

1/2 = 0.5

1/2 = 0.5

1/2 = 0.5

0/2 = 0

1/2 =0.5

0/2 = 0

0/2 = 0

2.5
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Table 8. Death and survival ratio in mice inoculated with E, coli (O26:K60)

strain, field isolate

Death of mice in day
Bacteria No.
dilution of

Mice ^ 2 3 4 5 6 7

Undiluted 2 - -- -- --

I0-' 2 . - - I - - -

10"^ 2

10"' 2

10"^ 2

I0-' 2

lO-' 2

I0-'

Total 16 i

Total Total

Died Survived

0

1

0

0

0

0

0

0

2

1

2

2

2

2

2

2

15

Ratio of death to

total no.

inoculated

0/2 = 0

1/2 = 0.5

0/2 = 0

0/2 = 0

0/2 =0

0/2 =0

0/2 = 0

0/2 = 0

4.5



114

c^;©c»ocooSoj5^g;<^:^cs9co:oc6<^:co ©cocoo|̂ c:©oco«:

' £5®OOG03o£j^c4 GoTsCoSiGO^)

®oco«;ss)o^0:

^P°^^SCOpS00C0O©^S«pjj^©600O OpSCPGOJOCSI OpSGGOOl
OpSOCX)G^I opss&c OpSsSoCO S|golcO^II ODOpSOOoSoG^SGJOSGQ^CO
oraG^ocosccGpsooc cosoos^;0os a3c6s^^cojco^co^
COOS^ OpSGCoSj^OoloO^ll OpSGCDO (BcC Glue) CO &CCOOCOO
30G^Qt30sj^C Propolis CO G^olcOgSll OOGCOO j^^GOGGOSOgOO
^CXOOODCOC OpSGCOOGOOOsjy^OCn G6COS|GOOSo]il opSGCOO(^ GSOSCOCO
OOOOSOCOGpSCQ OD^DD^^SolsGOODGj^Ocj^OolcO^II OpSGCOO<^ GSOSOGS
COCOGGpsi GQoSsOCOGpSCO COJoS|y^^©0 ^OSCO^CO^COOolcO G^OCOO^f
COG OOCCOJODOOGOCOS^^COoicaD^ OO^SGCOOCoCOOS j^ocooicolco^ii
o c©S^SGS|SGO€|CO05; OOOOGGJCOCOCOOG^O©^! g©COOG^[5©cnCO^II
COS^I&C COCOGOOOCO ODJ^;G06S|;G©o8GgOCOG o©^soo©sco^s
§©COOCOGG |̂̂ ©C^C0^1I 00g|̂ C Op!GCOOC30OTC06(oj)^^S&COpSGCOO
Q^oGs(y[ coocooScocoGsosc^jGpsi socooo^i cocDsco|&c ©oso5sco|
o5so©gos«psGraGj^ocsco gcocoogoToooo GaosG&sooc^ooooloo^ii

oil
L

.o

3co(x>^^goseg|jQ|p opscooc^sgsosgo^
Jll 3COCO0o|̂ o;g6|SG[[SI opSCOOC^SgSOSgO^
^11 ?co^go |̂̂ oiG6|SG[[si opscooc^sgsosgo^



ic3cc

jOoQ^ilsacos^roocc^QPQsrcec^ccosscTo(6)
i4bo5 ooo

coaDC<D9«S)cJ9sdojoccossocos^^cccso^resrcecco'̂Q^Pco^ccoascPo(P)
i4bo|l3ls^^ooscQec^cQseGCCoascPoccc9^^gosgl9'4oc(c)

-coscPogoPecoliSbi^sg^lsccocos^sgcocop
cofeco§c3b ooo

ii^ccjog^

so^lsccooDS^scleogosrceci^goosscPog^scPosgccossgaDJ^^^og|coGo6o
ccoascPopoQ^ocoDgoPcogoogo^cc^Qjrcsjc^ccosscloScoccogooc^ec

i,^cc[og^sSooSocgiccolQjrcecco'̂QgoPco^coogo^c^osoesco^Qcccarc
iijoblg'ooaosc^scc^bcco[p9^cccocco9ScPo^scPosgPcososscoi^ii^ociobco^ogejcco
(Xji3)siioj+(sjojog)ojjsQgQjccoococcccbo^ccsi|odojjii^cc^ojess^coon
siiodojjj|e0e£)Ccocoog|ii^cc[ogQ(sniSasg)ccoascPocos^oogogowsoes
SccccoscJosrcejGSC0sc0scoscooooscPoooscoc^secGo^ecscPoic3®oGooDscPo ^eO*000O00

ii^cc[o19Is°od9cco6d9^Sccescccsbsgoosgcogooisg6^c8scPos^4soe9
Scccocccjooo^SbscPooBccsc^sceococboeGScco9scocx:ocooecoo^ccesdsooo o00o^Jo000*^0

cogP(j09(oo9)^db^ccgbei;g6^ooca)slfeslfeejG(odb9^IQsrcecscPoj^oogoooscPo
g^^lssclbgf^^gsgosl99eogcnge(D|̂cSo!oe9sgl9sg^^cces4oDj|09§cl^9(oo6)
009isg6^SccesrcgQeGS[osoe9^SbscPogoos^cosQgco9scocc
gooogocosdboccogoQI!^cc^l9l3'oo9oo9goleQg(n9pgoocgoogs^bscPo00990900
sgcoo9sl39dbg^ccccccgcooecicccccclliooiccccccSccoglseicoccgcgo
scPos^cccccccocoii^cc|oeo^c£o]pfeg§gcoo9jg^9g5co^ccegsrc^sccc^
ogGogsgQoGS^oscegislfegcogsg^eGbccocoG^^IsscPoii^oc[ol3l9scPos^SogooDscPo
c3®C®ScPoOSOgSScPor|scp0|4oGOOs4oICC09!cPoIS0CCO90ScPoicSbscPoof^S09SCpO OwwOOOvOOooo

:4|©4 oLo

511



116

o)oceco9oeg|:«^:^9 ®9ooe6|coo^^:eoo:^:
c^:ecoocococo<^^:^:
OJ05GCoSoOo8o3S|̂ i6cO^ f^SCOGSGpS^QG^cS COuSoDOOOOCOCoicGCOO ^gSscOGS
(oj)gCQ OOC^oIg^H OpSOaCoSoGG OD©S©§S|̂ i6oO0S OpSGCT>0^ OpSGGCQTBOS
SpcSgOOl OoSgODO&S 6DS©COgSc8i[oX)QGGOr OJGS^QGOS^C 10 glTl G300 glTl
QGCO €|̂ i6olc0^ti

op:OTGGScSs|po (Hive Tool) co OGootg^^ gScoGcoof

ococSoojj|£ ®o<i8t5(2)ogr5t)le33ooo»cS op:OTarjog£:os (Inner
Cover) GfspcgS coo:|s»o«gi§ o?e8coc»o^^» (jeo^Soooc^ SgsioId)
(^=)

tE|:c®K?)
Op.a3GGOOJ^S[OD6 c8gCQo5 Vgg O^CX^cSl QQCOpS §©000

QGGoloS (©) GoicS GGOcS^ ^ScaOtGODJCOOOoSooO OOcSoOGOOO^gS:!!
(jod5o^6 ^GGOoS©© i gODoS© (o-j)

td!CO&(9]

Op!GOc/GCgcS|6a)^ OOGolcOGpSol OCOo8©Oo6gj6c8
poQ§G<^ o9oo6«Go (Inner Cover) G^spogSooos^ oooSuoGcoo^gSsii (j^^oSo^S

?gogo6© qgo8 s|̂ ^So)co^iij



117

f^:eo§:(g)
Top Bar 08 cx)©cooj39©oji GQsoloSopsolecoo ococo©oo© Top Bar (^c

ooosocjysi OOOOO^GCOO^^SII (jOoSo^C ^G330C©G9o8 S|̂ icolcD^ll) (o-p)

opsg8g(^ ogoocsos (Inner Cover) G^spooc jocooooogos^i
aD©C00s|̂ S CoSopsj^C OOO^oScOOsQs ©GGOOCSGCOO^^SII (jOoSo^C C^GGGOC©
GGc8 6|̂ lcolc30gS) (0-9)

o3oo6s6s (Inner Cover) qgos j mm i?3cojoSi ciGGtcSooGGolcoGps
GOOoS^ OGGOOCSGCOO^gSsil (jOoScOjC 9G0f3OC©GGc8 Sj^icoloo^ll) (9'3)

opsQGGcooSoo^G cooSg^6|| c8oSoo^(^ gg^osooqco^ooc
coGGpcs coSops 3300CSGS (Inner Cover)o8 [gcooo oooSooGCoo^gSsii
(jOOQO^C 9GQ90C©GGo8 S|glcolao^ii) (^e)

tE=~Ke)
oooGcoooc coGGQoi cx^^ooSoooogc ocooo©oq8 SCCO^C^CTDO^GOX)

(Inner Cover)GGOQcsGJo8 |y[co62si Iccd|oooococoo8 opscocooSGCooc
opsac 0g|s00O3O;C000G0 OOOS^jy; ©GSOo8s^^J1I OC>|.^CSGCOOOpSGOOOGpS
(jOoSo^C DOG030C©390061^ SColcO^ll) GGGOOOCSGOS^gSsj^SolcO^II {^-Q)



118

^^:co©;^o©^

opsGQ«(^ Gco; (Side Board) ooc oBcops G"i 03^ ^"1 336olo5
GCfiOCO^ OCOCOGO^C a3GQCo(oo)cOCOol OOGOOO^cSoS^ ©GSOOCSCOSODO^^SII
(jOCOO^C <^G0f3OC©0r3CO S|gicolo0^ll)

^g|;co®:^oo]

GGOOCSGSOQC Gr3COpS(^"l GGf j" GCDOCO^ OCOCOGO^C
I^C OOQ^ ®GGOOCS03GCOO^^SII (jOCOO^C (^G9r30C©99c8 G^^&ColcO^ll)

GjooGGscoGojos (Mallpona) gqo ooooco^^s co[^©oloo^ii

eoo
o

OpSG|03OOCDSpO3^ ©GGDOCSSI^GOOO OpSGOOOCO^ 8G9r36|̂ 039JCS |̂ CGOSg(^OCS
®psGnr>ooQcx)oo5c©G;[^j^o1co G©sc8csc8cs |̂ysi a3GspCGO p8[poop30i

ooGji^,©GS03[G6pci oo^[^^a3ol6|6Gspc ^olco^ii s3S|aoo^ ^[cocsjysi 0C^C009Q^,SC
aocoooo^ii

OpSCOODgS OpSQGOGo1o6go^6 OpSGCoSgc OOGOOsggcgcO^II
(Cells) QGS^SOpS e|30CCOCOGSpGO^Co6s|6Gfe|̂ &C G6pC^(T0CS^CSG^S|| opSGC73o[^C
«GSGGja3Co|̂ olcO^I| OpSGGOOOCCOOOO^ tWJCDoS OOOOC^GpSCO OCSO^SOOoSSoS
B5' SOOOoSgoloD^II

GG|ycaD 3§OOo8^ Oe|GaDOOOOTolopS<^ oaoo^j OG^^SOSOpSCO OpSS30f30QCS
opsGooS[^c c6osa3j6sG36oco:Gco^olc30^ii opscococoGcoocops [§(§gO

OOCOOOOG^G©S|̂ Gr300COCO^S OpSGO^OCQOC Gr300s|y[golo0^1l (o-©)
OpSGOOOCO opsco OOOOCOOtp C0©o5(^ oaosi C3r3Gs1rOc8o OOOOGCOOOSG©!

t J IL L® J O

(Resins) SC 0psc8(^ OOGOOSOCOCSCOO ©©OOoSgOSGOOO GGcScSCOCO G6pGSOG©|ySI
OpSGOOOGr3|̂ ©OD ^[^CCOOOCOO^oloO^II ©GaDoSsS|̂ GCOO COOGGSGGGoTgOO^^



119

OJOSGOoS(^ OOOOGolcSOOoloCOl 396|̂ 099JCS&C 99GSjQ900o5c8^ CO^OsicCOOOoS
OQGSpc^COgSs GO^sicol00^11 (o-0)co (o-Oo)<JO (6-Oo)cO (o-Oo(o))cO (<J-33(j))"

o®©c|oc©|̂ c:co^c:
OpSGOoSoD^ CX>0«^G90 |̂§ GOpGOpCS^ G9G9f3SCo|oOCOOoloD OOjOOGOOOGOG^OCOOS

^^espca:)^^ G|̂ cscocooso]ao^ii 99olGa3^[S|CG6pcoo g|̂ csco coosoooo
CO^II O0^[^a»oScOOSO0cS OQ^^GSpCOpSGCOOCOOC GOO_,icolcD^II So - 2oC
OOC CJ96|̂ GOJOolcO |̂| OOO C GGpOOO O3S|̂ GOJOC0^ OpSGCOOGpSCOgSs
gcocoolaD^ii JD " 93 ^ GopGopcscooco^ii QocuoScooD GoosicoDgSii
cSoicOD^II C 00 GSpoSo^C GOCOOCOCOOO^SlI ^[S^SjicOD^II OpSGO:)0<^
oosj^GojoooQcSco^ o^o F(66 C) |̂ ©o3aogSii

c^oc©cooo©^:<^:
OpSGOOOOOC ODOGOS (^^j SpScs|!l GOGOS (oo)spic§|si C5GCOOCs(22)spSc&fSI
ocSo|(3)sp§Ss|So8 olocco^ll GSjOOCGO^^SCoScOOGOJOOcicGCOOCO^SI 006|O0c3j00C
cooSooooGojoociccogSii coG^oc ©soos|̂ © opsGoooooo; oQsoocpoQcSo^c Ethanol
Ethyl Alcohol S306|c66ji Ethyl, Glycol sc g6|co(^6 oosocooScoicolcoQJii
OpSGOoSoOC ©OOOOg^; ol^CO^Ii GOCO©ejCOOGCOO OpSGC30Oo8 ©GSODOOQCS
NEW COMPOUNDS GOCO©OpSGCO^G^S|CO^COs8olc0^il c8c30|yc 334.f9^°^^©£ '̂
33^[S£30©OSOO^SG^[^C2^CO^! QQ^[J^[SGOOO 00©OC9J[OCo8GS|aOgSGOOOo5G^Oc|̂ ©ol
030011 OpSOJOJOO^ GOG^OOG S|CO^COOG©SOOo8 CO©||o5l QOOSCQOejOOgO
oo©g©sg8 8oa©cooS|̂ co^ii opsGo:)oooc olocGcooooooooo^SGpsGO Flavonoids
Phenolic so Aromatic qIoogoIcsoo (^©olco^ii Flavonoids oo^ oo©g©scoc
oloCGCXJO OOOOO^OOGo1cSOO©9 [^8olc0^li Gr3S©OOo3oCGCOO ^COGolcSOO
(g^ooSgooogo) (f-oj)ooc Goojycoosolco^ii
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cpsGCTDogol^Gcoo coOToostps^ oqooooOT (Bactericidal)i osoo|̂ a:>OT (Antiseptic)
8css|o8sgcocxdot (Virulicide)i GGolcoooosj^oooOT (Antimycotic)i oo^ocnjOD
gogcoocoot (Cicatrizing)i cdggosooot (Anaesthetic)i oqcocsooooOT (Antitumorus)
©CO^CoJ§©oloO^" OOCOOTOOSOpSG|̂ C GaOIol!09CO!^[lcOc8 GfOcSsOCQOo(f-0^)l
^-0^(0)1 (j)l (^-^59) COOOC GC5o|yOOOSo]oO^II

o9qpogs®|c;ecQOc;^cococpo

OpSGCTDOCO^ Gr36|̂ GQGCDS Or3^[S^jS^OO^Qr300COG[^OC QOS|̂ a3SJC!GCOOCS ©§[
OpSGC7DO(^ cocgcaooco G^OCOSOCOOO ^-0^(0)006 Gcjoyooojolco^ll

o^omcSoosoeso:©p:
O V

^co^ s©coo:©o©;pco©so:
op;Ga:>oco c?30Go:|y; or9[^:ooGco:co6^ GoooosGOGoTcoclys ooSco:

©^SGOSolcT> OOOOCQ9%(c^GOOOOr3^ Gr30C>0:GOGpoO^OOJG©olcOg01l

[® ^oooo9:©so:^©c^co©so:
opsGooo + Praffln Wax otooosgsos^o GopcDGsoscy3§S

c coc o cGooooacoloogii

^s9<^cS©:©so:
G^SI 03CSI OOCScSoQl CO^Sl GCO:i OOSCQCOfOI GGSOgJOO^OI GSGCOOC^OI

GS|G|SOGCOOC^OI sScCTJoScSGC^GOOCD^OCOCO OpS6C7:>5c?3SO&C CoSsGOsQcjjgC
GopcScTDcsicoloo^ii Veterinary Practice in Ointments for
Cuts; Abscess and Wounds of animals op:§ o5s(^olo3^ii (Golosh
Chapov, 1963, Zaleslci et al 1968, Savina and Romanov 1986).
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©soocSeco:

OOOGOOJI GoSs^^OI GO^[SCOOS a3[^[[30CS^0l SOG^CS^OI COgSGSpCS^O
cooo opsGooocGGOSi gcooo5ggo;[^c OQCoicolcO^II 9q©ogS«s3^ogo1coi
c?33oooG6poli olsool olsGcoci o^§GolcSooooGcoo 330^0 (Apthous Ulcer)i
CDOGo^oi G30G^c^oi co^ocs^oi oooGspc^oi 33is©os^o(Bedsores)
3os|̂ oSGGpc(Benign Prostatic Hyperplasia)i oG6p©cooScocGoo(Adenoma)
GSpr^COOQ OpSGOOOGCOOOOGSDSaC OQaOGOJOoScr)CSG©icolcO^II

s^^l^lsii^f'lcococoogc;
r y oc.c.r^cfcoj g©e|ooi&ccgco:gc:

33G6|̂ so89cofo(Skin Afflictions)! 33^oco|,oqjoSgsos (Disinfection
and healing wounds) c8§<^csi cSc!|[cSococs^o (Dysfunction of thyroid
gland) &c GslcscoGsao (Cosmetic) co§9cs Gr3o5s§[|̂ a3^ii c8j?3§c
co^Gspcs^o (Cold and sore throats)! 33G€||̂ sG6po1 (Skin problems)!
a3©oGQG^o (Stomach ulcers)! ©jgcooc^o (Bums) and cSSoS^^o (Wounds)
o8§ ojosGoooco Gf3cos|y[^ cQcoicdloo^!! (Schmid and Buchmann, 1992.)

^eso:99©^<^:a|cocDODO§c:
1% Propolis! 1.5% opsij 3% oc6o|! ojossj^coco Gsp^s!

Apikmompleks Gf3Q |̂̂ C 9|Oo8oS33G§3G300C||c6g COG9o6330SGOS§CS!
COCo6©^SGJOSOJGO©ScScOCSGo8GaOCGa;G©|̂ CSaC Gspolosj^sops GoloO^SGOO
Gcop^^sG©[gcs c8o90oco g9os6|̂ o8 GCDo©6Gspcs9jolco^!! 2% Thyme
(33^,G«s) 3390! 3% Mallow SO! opsGooS! co(^ss|̂ coc8Gspj§s Apisimp
Thyme Brochial 33^©sc 3303co^co«sG^ocsGspol&c GGpcssosGopco
GGpol! 33900Q9icS|̂ 9(^Coo833C!000 GC00c5g90S33G^&C COOQCOOGSpCSGJSC
oHco^ii (6-09(j))
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^©so;^:
13^CX)COol GSpol«pSQQOOcS 40% OOOO^I 3% opsij 1% OCQOOOOcCi

1% opsGcoosoi 1% ethereal oil of mint (co3fo^[soc)i od^osgjosgoIcs|§:
Apkonpleks OOG^j^C GGOs|̂ !C3DCQCOO^CO^J G6pCSS|G^[^olcX3pSll

cococoo®epc:^Qc:
«^CQ©g:©so:

GJCOGGSOOS ©COGCO^OOQOOOQ prOpoHs 5% oIgOOO GJCOOgSGSOSCQ
CO^S COoScOOGSpCSGjicoloD^II

^ o^oso
O3 OpSGOoSo^OGOCO OCGOOOl OOCOCOOGOl C^OGOQOCSGOI O^Ol

cfiGcoocsQoi oGcoocsGopi Methylsalicylatei or9e6pccDCGOi ojosgcoocq^c
OOoScOoicolcO^II OpSGDOC^SgSOSgO^gOOOOCOOGSpCSGJCXJJCQ^oloD^ll ej^GOOl
COOQ30©GOaOcj^CSI COoScOCOGOOOC^CSI c8ScOOC8DGpG|̂ OC Ga:)Oc[^csi
Golcojygcsi o^sogcsi 3Qg|̂ 00CI 036^0001 OQG^OCogcSSC jTOCOODOt
^OCX5JCCOCOg[^CSc8c8 GOpOOOOCSGoScoloO^II OOOT^C OOjOO
OpSGCoScJiGCOOCSGJCQCOCO^S OpSCOOC^SgSOSgO^G COoScOOGSpCSSJCOJCQ
OO^il

^ ss>.|>©o^cQ©so;

^gpsicc^ coGpsoocj^oGcoo GSGcvx)c^oi extomal ulcers, eczem
Gspc^Gpsco opSGcoSG3ossco6oooo|̂ c^oo^ii (Chanyshev 1963, lorish
1959, Karimova 1960). Alcohol Tincture oaj^osc co^scooocoo Gspcssj
icoloD^ii Hearing defects (Pershakov 1956) Gpsoocco^s oos§[^olcx)^ii



(")
^^jiccg dental practiceopsooc Anaesthetic oqI^o&cco^s 0Qo5s|y[

(^6[c^c;6co^^qulcopSii (Muchnik and Sukachova , 1964, Savina and

Romanov, 1956)

coeso:

^sscooicpso

123

o. 3% opsGoool emulsion base cspgs ELANOSOL
3^C0OSO3GS|G3pQC::0©G|y[^CSI 6^6aX)c|̂ CSI GSOOCSOOO^CSI 03aDOS9^SS|
6[^OOO6CO^[0CSQ COOOOcSicCO^ QGOpSlpSe&OOJOGQCDOSCOGOCQCO^^S cococoo
GSpCSGJOO^CO 600^^6|oloOgSll

OpSCUOC^SgSOSgO^O O3 ops6000C?9 coosCOsoCO COCOCOOGSpCS^QiyCO^
olco^i

r •> c c ofe J scooossoseeos

0.5% opsGoooco &co3«s|cDGsp[ys ELANOSOL ooog^sc scogg.
Gj^OcScojgCSI Gcoocj^csoocool GOpCOCO^ SOOGGs|GSOSCQCOg3S OOOOCVpO
GSpCSGJCO^CO GC0^6|olcOgSll

OOOG|̂ ®©OCOO©gS
ojo^iccg dsGpsco gsjg^coco^gogIcoc propolis co

©ocooo^s (preservative) gog^sc G6pG&oGocos|y[co^co eoo.6|o1ao£5
Cgj^GOOOCoiccgCO^S ©GSCo690COS^[SJ^ 90^^[cSo1cO^II

j QcD©o|©6p|gcs
ojo|icc§ Broiler |̂ oo©ocococ 30 ppm (parts per million)

CO^GOOjsj^^GOOOOO^ O^CCOS^^ 2%-S%G0CD COS COO030^00GOolDC
(Bonomi 1976) 500ppm co^Goo)sg^cogSGoo1 ooGCos^f jo%gocoooscoo
co^oosoolco^ii (Ghisal Berti 1979) oo||Gaooc8icc§co^s ©gsooo

i—rp on coo|cg[y[coolcogii

*^I1
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r Aooo oc ococ

COfT COCOC CfO C O COOO OCOCn'CCO©CXDS0QpSCOC S^OOOOOSCO^jyse^OOO Gr3COSOpS<^ OJ|2^SO<^CD^SCO«SgCS

(postharvest treatment and conservation of fruits) oraj^osc 9raco!!|y[ic
G^ocs (Sngall 1990) GcsT^coosoloogSii cgj^Goooco icc^co^s ©gscoo

Q^§§[coo1co^ii

(ESI ^!©«^c©so:
opsGCDoco ajoocoooQp^cGjosG (Influenza virus) oog^oo^

oooGcosocss^oosi VSV(Vesicular stomatitis virus) uog^co^ soosGSfo
OCS6|6oSGpsac OOGOg^OGSOOO 0^cOO;C3r9COOGOOOCSGJOS eOO,96|
a^l^c cx>Gss^ oooGcosGspolco opiGooScGGOs&c aDOOOoSac |̂ySolco^ii
00|̂ G00OCoicC§CO^S ©GSCo6o900s[y[G|̂ Osj^^lcSolcO^II OO^C ^GGs|sCX)OS
GaOS0^0^6GJOS<^©OSCo5GJCOC3Q6| OpSGOoSoO^ GoSs^^O^, OQ^I^SODGSOpS
«SCX>OOr3[ |̂30CSGSpola3 |̂2 |̂SCO OTj^GCOOoSocS COCOCOOGOJOOQCT)CSCOgScO
©Cg.S^ODgScOGOolcO^II COGCSQ^ ^GGS^SOOOsicC^ 33 |̂SC0GSt^S<^ GCX>0^00
CD0£CD^ OpSGCT>SGGOs[^S«p§CO COCOCCOCOCVpOGf[ |̂q ^Soloo^ll

Qr9G6|l^SCX>OS^O«pS| 60SI g3CSI OoSsCOOOGSpolopSI OO^SI GCOSI ^SCOOO
OD0£GSpoll SCSGGSpoll dsGJOOOGSpf^l GG!Og|00^OGJOSCOCOAS op;GOOOCO©^[S
COgDS&cicSc^CS^CS CO©OslcOO^CO SOoloD^II OOGSOO^C OpSGOOOG30s[^SI
eGOSS|̂ l G30SGC00CI CO^GGpCSGSOSGJ^S COS[COOc6g!GGOS ©CX)[^C Q0^[S^[S
©GSODOCOCOCODSOG^^Iy [^©oloO^II O0||GC0OCoicC§CO^S ©GSCOOCOCOCoS
(^e[^ 3 |̂̂ |§[coolco^ii

^^;icc§ g|̂ OGCOSGOO GCOCOOGCO,^9JOOQOS| ojosgooocq gsgcooc
OCSDSpi GS|G|SOGCOOC3CiD6pGpSCgC GOOo6s©OOOS^ S|g|̂ CSI OJOSGOoSoO^OO^O

GpSQOGSpCGCOJOGG^CXDOGOO GSpd8sGO^[S^[!o8 ic^CSG|̂ OCSI oa^OOSoSoSI
COCOGj^CTDOSI OGSGSpoloSIGolcOO^S^OOSI GGSGCOSGpSCO^ tpSGCOOCQ G^OOo|̂
g[^ocsi c8|̂ c opsGooooo^ (Herpes Simplex Virus) ooGdToa^ g6|co|
GSpdl8cS6|6©GOCO^S ic^CSGj^CSI c8sd;COCOOCOOCO§ OOOOGOCSpGSOSGHS
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opsco^ CoioSoCaSspOpSCO OpSGO^SoDoScOGslyS GO006a3Oc(^CS«SG|̂ OCSI cgi
sosopsi o^o^oi GolcoocoooooGSpolt^osoQc cS6sG30saa[^©ac
a3COs|y[G(^OC8GC®r|yOOOSOO^c8 GOO^^S|ola:>^ll Ogj|GOOOCoicC§CO^S ©GSODO
oooSco6s|̂ a3[ |̂y[cSolco^ii

90©OGq6 OT^OGoloOCDGpSI GfaSOOOGSpC G6po]^C«pSOTOOC7PCOgSs
OpSGOOOGCOOCOGGOS ©GGOslcoloD^lI OpSGOOOCO^ Or3G6pCGa:pG©|yS
•^COOSaOOCo|̂ ^G©oloO^II 080006^01 SSOG^C^OI CX)gSoCS^OI OODGGpC^OI
3^is©osor^^o (Bed sores) ©gcoo ot^ogoIcsoooco^s opscooSac opoD^
G|olcO^II CO^[_^GGOSOpGaDGpJO OpSGCOOSC G^OoSsOSGoT Oq<3OGG0S«pS
GSp©o|yi GSpC;Sja0^c8G00,^S|o1cO^II cSGSpCOO^CO^OOCO^S sooloDgpii
c86 |̂GGOSapCOG6|SOCSOOC O^l |0?l OOSI s8oO ODgpolo^GOpS COOSOTG
GCOo8GSpo1g®O^C OpjGOOOCO COOJgSgOOoS G6po5G0f3OC00 |̂§S
cocoas Goo^S[olco^ii ooj^Gooocoicc^cogSs ©osod6oooocoo6|̂ OS
CO Dill

sorcDossggL^coc^:
(o) OpS6O0O©G30OCSGG000C8GC00 C06|CGdlcpSOpo8 6SlS^oSs|ol«0pll

(j) ^•® '̂̂ ®®300CSSpCQC OpSWGOOOCSI 00©COCO©©I G0pp©39G^SGpS GSpGSOoloCO
G§€|̂ o^g[e|ony^ii

(^) OpSGOOOGOOOCGSpoSjyC ©GSOoSs^^SCO^ Hive Tool SC (§S^O0GCX>O fg
OOG|̂ G^6COSGOOOCS CO^^^CSGCOO opsGoooco S|̂ icd1aDgii

(9) Op8GOQOGCOOCG9pTOCO^ GCTDOOOoSopj OTSoloOGpSolGOCO aC©CXX)S§OS3JOOps(§C
CO^GGOOCOCOOSCOgOaCOOO GQCOOOegoCSOpS goG©[§S opsypsooos Op'oGCOO
©G300CS6|| COG300GOSC00pcSg©6|f G300CSloSGOS6|o1ygll

(3) ®»®®»e6|SCOoS6gc8cOOOgGCOOCGGpCQO©COg ^^SCOys(0)§©o1cOgll COfgSDCg
^ ^ c o ^ ^ ^

GfaSl^QQGCOSGOOOCS&C QQg8o9G|̂ SOOCS©CGaOO OpSGCmOD^^aC^.CTp 6|̂ G©aC
Gcooyj^oc [^©dlcD^ii

(S) Gooooooo&c opscocooQOQGoTocs (Top Bar) c8©6[^csy^s|̂

c ^
'ODCO
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(2) QOCOCSGSpC&C GCOCOgSooSGOO^ SP'̂ OpSGO:>S©GSOOCS6|̂ COGGoSGOSoloDgJll
ofacocsGspcsc GcoocGcooococo^ocSice^^ 39^80; (Outer Cover) c8
C3r3^^SCoS OQGOSe^olGgSil (o-O^)

(0) HP«®^^^®3oocsGpooc Inner Cover (390o6;o!) § oDOGOcGQo5s|y[§8soo
OGCO^^^CSGOoloO^U (o-oG)

(00) Gr9^c6sCOCO^S OOJoS|̂ ^,©0 OCCOGOOOSG^ollI GSOCCOoSoCQ Osic^ OOCOG|yS
oocSGCooG[op9[qoolcDpSn

(00) obocQoj^c(DGSoocse|̂ ^GCOO opsGcootpsco a36|cS(^co8©G^cocoOj3Sc|§si ocoo©ooS
(^cooj^c ©GGOo8o^ ei^GOOOOpSGOoSopiCD QGGSf3!G^:^G0^SSG©|yS COCQOj)G|o1g^I1
GOQSCOOGODOQQ^ OpSGOoSopS OgJc8aOCOCOo[§S OCOOOO^^G^c8§8;[^8<y8si
gcos^oS(|8s(5898;i 89oos§8sGcooo|;Gr30sg8 Gc8g8s(^898si©Gsoo8ss|gi8olD3^ii

(oj) OpSGCOOa3o8sa3©Gp;CO 33C0S033Gf3[^© ©G80o8sOOO;[^8sCO G9p8[c^p6)o]G(:8ll
Gg88sGO©| ordOOsQsopSCO QraOOSCoSop;[^8G39o8 |̂ COGSJOOGCOOSS|o1opSll

(09) COGGGGSo8s G3COOpSOo8 G30o8sGSo8!Spc8§98!l 3f30o8sG3CC)OpSCo8 GSSpC03Q©
g888s&8 G30o8sspa833©gs88s§988 OpSGOoS 88©GSOo8se|̂ i8cO^CO CX)CO^[6|o]
G^Il

(09) opsGcooco Direct Contact co6c9]8 Allergic Reaction ^©cocooIod^ii
c8c8^8[08sco^ BEE pollen s8 op!3r36«sopsG[^o8|̂ ©olco^ii ALLERGIC
[^©600 3r9GS|[^s|G^§8s (Dermatitis) ^8o]c»^ii orsoco Allergic [y©G©(g8s od^
op;Go:>oGo8olGcx>o Caffeic Acid g(^8|̂ ©o1cd^ii cog(^oS ojosgooSsS
gsoscoco|8 ocogg^,§ Small Quantities 3c>ogoss|oIg^ii g^ocSg (Full Dosage)
OOG|̂ SG[yS c8sGOSS|CD^o8 OOCo|y[olll

(o^) s|cogo18s Gps^ Raw Propolis co o]!©o;s|8s Nausea (3ra^sj8ooQ) GspolsS
Stomach upsets (cGooGGOGoaoS^o) [^8coc8o1cd^ii cogQoc 00©^©os One gm
ooG^^c»s[^S3ococx)o oDs©s|olo^ii (Donadieu 1979)

(oG) cos|©p^socoj8 JOG o 5000 mg /day 1co98coj8 70mg /day o8Gco|si8olaD^ii

(Burdock, 1998)
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OpSG<T)SoOo5cO^^SQJOSaC DSCOSOCOQpSOO 6COCOo[^CS090s|̂ 9 OpSe«SCOGpS9f3§ 3^8
OCGC COSOOSGoicolcOgSlI |̂ |gOGGOSO0P^oSooS§ cBGSpCOGOOO GSOSOOSGOOOCSGpS
GoToO^SCOOGO^SI CO&C006|©p|GpSGr38 COj|sGOG€|SG©OCG^GOOO®^S OOGsj^OGoTCOO
GoicoloogSii OO^C OpSGOOOCO^ GOCOCO^I COCOSOD|o©^SGpS OOOQCOOSpgCO^S
o)oCO©^SOO®3[^©G^g[^OCS GCOCOOGOO^^SjolcO^C GOCf^p[y[GCDO ©OOOGSOO©G©OC
(^©ogSoo coj^^oolco^ii

eo:^:^ooc|[|̂ c:
g^©OCOGs|̂ ©G|̂ 006|̂ GOOOOO OOOSGOSCO^G^GOOO-

(o) OoSg|[SGJ^6 GGOCGGOCoSoJI O^I^SI GGs[^j[G6|S&CG6|COOC^So||̂ S20^l

(j) §!eTOj5coSi g|goiespopj[6i eg!§|(esi!sSes|Co5cfsgg|goiog!B!go^i
(g) eoloSoooociosi ocScogOTgi |̂ooS£c oco(|[!es|!i coSecnoi sg!g|[GS|!sc

GS|Co6c|sO03O^COO«J

(9) §'§|e|li ^^go!esi!«|p3|oi ojo!co6c^i§!Sigo^i
(2) g!ca|i|gci wfl^osesfGipi ojOicoSc^igioigofoSooos c3300iGcr:^s« otc^oI

00poll

25i©000«S G€|;COOS6pOQC ©o(^OSG6|sgcSI C0|oj|[000S|o5§CSc8s200o5 000^60?
00^ opsc:ooc|sgs©sgo^o (o) gj^oocgssci (j) goTgcoo^oggooci (9) gSCOCX)^SI
(9) §»<^COCSOo|si (2) GcTrGGOGQOG^I (S) GI^OOC©|OOCSI (9) GC^GOQSGGOSSC OOGOOS
GOQJSWOOC ^olcOgSlI

8^8:900904^:
Ashalon Migrahi Yaacov Lersky , "Bee Products , Properties , Application

and Apitherapy".

A.Dadant and sons "The hive and honey bees".

A.I.Root A,B,C and X,Y,Z of bee culture.

GolcOOOOGOOOcIc (G30:C0GC0^)l COOO3O^o|̂ c8c:SJCSGSOoO0pi
arsten Munstedt, MD, PhD and Markek 2y Gmunt, MD " Propolis-Current

and Future Medical uses."
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Effect of LHRH, Carp Pituitary Extract and Month of Collection on Semen
Characteristics of Pangasius sutchi

Myint Wai ^, Myint Thein Khin Maung Oo ^ and Maung Chit ^

Abstract

Fifteen adult males sutchi catfish {Pangasius sutchi) were tested to
determine the hormonal effect on semen production through out
spawning season. All fishes were divided into three groups, viz.,
T| (pituitary extract), T2 (LHRH), and control. Fishes in Ti group
were injected with LHRH Type A2 in a dose of 5 mg per kg body
weight. In T2, fishes were injected with carp pituitary extract in the

dose of 2 mg / kg body weight. Hormone injections were given at
12:00 midnight during April to September. Milt from each male
was collected at 6:00 a.m. on the following day by stripping
method. Differences of semen volume, spermatozoa concentration,
motility, morphology among individual and month of collection
were studied. The lowest semen volume was about 3.4 ml which
was collected in May. The highest was about 23 ml that was in
August collection. The head length of a spermatozoon was 3.2 ±
0.25 m. The length of tail was 38.3 ± 0.94 m. The total length of a
sutchi spermatozoon was 41.5 ± 0.11 m. Carp pituitary extract
induced the double semen volume and LHRH induced the triple
volume. The volume of semen also varied significantly with
collecting month (p < 0.05). Spermatozoa population per ml of
semen was not varied greatly throughout spawning season that is

about2650-3150 X106/ml.

Key words - Sutchi catfish, hormone, spermatozoa, semen.

1. Associate Professor, Dept. ofAnatomy, Univ. ofVet. Sci., Yezin, Pyinmana.
2. Rector, Univ. ofVet. Sci., Yezin, Pyinmana.
3. Professor, Zoology Department, Mandalay University.
4. Head, District Fisheries Department, Yamethin District, Yezin, Pyinmana.
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Introduction

Asian catfish or sutchi Catfish {Pangasius sutchi) is one of the most popular

species in preparing special dishes in South East Asia. In Myanmar language, it

is called 'Nga Dan'. Though being carnivorous at in early age, sutchi catfish

(Senior synonym- Pangasius hypophthalmus) is compatible with carps from five

days onwards and can grow up to 3 kg/year on an excellent diet (Chattopadhyay,

Mazumder and Mazumdar, 2002). As a result of remarkable grov^ rate (almost

one kg in 90 days), sutchi catfish is one of the most profitable breeds, which

attracts many fish-breeders and farmers in South East Asia. It also has a great

potential to solve the problem in shortage of animal protein for human

consumption.

Consequently, numerous researchers attempted to test and presented
literature about breeding, feeding, induced spawning and nutrition of Sutchi
Catfish. However, only a limited number of literatures that emphasized on
spermatozoa morphology and semen quality were available. Semen quality
assessment is an essential prerequisite task for cryobiologist to evaluate the
semen for its potential in cryopreservation. Induced spawning of sutchi is
successfully performed by using raw semen however there is no report available
regarding its sperm characteristics, and preservation of semen. The study of
normal semen characteristics of sutchi catfish will fulfill the valuable

information to some extent for catfish breeders and cryobiologists.

Materials and Methods

Fifteen adult males sutchi catfish were tested to determine the hormonal effect

on semen production through out spawning season. Average body weight of the
fish was 2.85 kg (2.50 kg to 3.20 kg) and all fish were 2 years old in the
beginning of experiment. Five each of which were kept separately in three
Nylon net cages (15' x 15' x 6') in the same pond in accordance with treatment

1 (LHRH), treatment 2 (Carp pituitary extract) and control (with out hormone)
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groups. All experimental males were carefully kept away from female fish and

were fed with standard ration used in Yezin fisheries campus (From the

beginning of April to the end of October). Fish in treatment 1 group. were

injected with carp pituitary extract in the dose of 2 mg/kg body weight. In
treatment 2, fish were injected with LHRH Type A2 (Ningbo hormone product

Ltd., China) in a dose of 5 mg per kg body weight. All hormone injections were
given at 12:00 midnight in every last day of a month during April to September.

Milt from each male was collected on every first day of a month from

May to October at 6:00 a.m. (six hours after hormone injection) by stripping
method. Milt was collected in test tubes, recorded the volume and immediately
kept in refngerator for further study. Spermatozoa concentration, motility,

morphology, semen volume and semen volume among individuals and among

months of collection were studied.

In every collection, visual examination of raw semen was made at first.
Then the milt was examined under stereo-microscope (Olympus, Japan) and

objective micrometer (Olympus, Japan) was used to measure the size of
spermatozoa. According to the method applied by Parish (2003), improved
Neubauer Hemacytometer (Aurthur and Thomas Co., USA) was used to get the
sperm cell concentration.

Statistical Analysis
Statistical analysis was made by using SPSS version 10.0 (1999). Data were
subjected byanalysis ofvariance (ANOVA). The Duncan's Multiple Range Test
(DMRT) was used to compare the treatment means.

Results

Raw milt ofsutchi catfish was found thick and creamy in consistency, milky to
yellowish white in colourand had strong and characteristic odour. A slow linear
motion was noted under the microscopic study.



131

Morphology of Sutchi Spermatozoa

Like mammalian spermatozoa, a sutchi spermatozoon consisted of a head and a
tail. The head was quite small and ovoid in shape. Unlike mammalian
spermatozoa, the tail was too small, too thin and greatly motile so that the tails
of live spermatozoa could not be seen under light microscope (even under x 600
magnification). Only the heads of sperm cells moving in linear fashion was
noted. The head length of a spermatozoon was 3.2 ± 0.25 m. The length of tail
was 38.3 ± 0.94 m. Therefore; total length of a sutchi spermatozoon was 41.5 ±
0.11 m.

Semen Volume

Semen volume varied with collecting months and with hormone injections given
prior to collection. Carp pituitary extract induced the double semen volume and
LHRH induced the triple volume. The volume also varied with collecting
months. Semen collected in July to September was much higher in volume than
in April, May, June and October (Table 1). After the middle of October, semen
production decreased markedly. In the last week ofthis month, almost all males
produced as little as 1or 2ml, moreover, appearance ofsemen seemed to be thin
and watery.

Spermatozoa Concentration

Spermatozoa count was calculated by using improved Neubauer
haemocytometer. Spermatozoa population per ml of semen was not varied
greatly throughout spawning season (i.e. 2650 -3150 x 10^) per ml.

Discussion

Pangasius sutchi is the most commonly cultured pangasiid catfish throughout
South East Asia (Legendre, Slembrouck, Subagja and Kristanto (2000). It is
omnivorous exotic catfish attained sexual maturity after 20 months of culture in
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ponds (Thalathiah and Hsimilah (1986). Males and females are easily

distinguished particularly around April. Egg -bearing females are identified by
their big, soft and distended belly with swollen and reddish pink vent. Males

could easily be identified by their reddish genital opening and oozing of milt,

when the abdomen is pressed (Chattopadhyay, Mazumder and Mazumdar,
2002).

This species was successfully induced to breed for the first time in
Thailand in 1966 after treatment with catfish pituitary gland suspension (Potaros
and Sitasit, 1976). Saidin and Othman (1986) reported that females did not
respond to spawning induction using single injection of luteinizing releasing
hormone (LRH-A). However, when injected with two sequences of injections at
varying dose levels, 33% ovulated with stimulatory dosage of 20pg and
resolving dose of 30pg LRH-A/kg. Lower or higher dosage produced negative
results. However, no literature was available regarding about the treatment of
male sutchi for breeding.

In aquatic animals, semen production is usually restricted to their
spawning season. Even in the spawning season, there are many factors
influencing semen production. Rainfall is a major influencing factor. Spawners
usually produce more semen in raining days than dry day. Water temperature
also effects the semen production. If the water temperature is too high, semen
production became low.

Sperm morphology did not varied through out spawning season. Sperm
produced by healthy males usually show normal morphological characteristics.
Unlike mammalian spermatozoa, fish spermatozoa are relatively small and are
extremely motile so that their tails cannot be seen under the magnification used
in the present study (i.e. x600). The tails can be easily recognized in dried slide
in which all spermatozoa have already died. Clark Jr. and McGuire (1981), and
DiLauro, Kaboord and Herbert (2002) reported that fish spermatozoa have a
mid-piece however it is poorly recognized under light microscope under lower
magnification.
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Table 1. Average semen volume collected from five male sutchi catfish
during spawning season

Sr.
Month

Average Semen Volume (ml. mean ±SE)
Remarkno. Control Pituitary extract LHRH

1 May 3.6 ±0.07"^ 7.0 ±0.08"* 11.6 ±0.13'*
2 June 7.5 i 0.19'® 14.2 ±0.14"® 18.4 ±0.12'®
3 July 9.5 ±0.13"^ 15.6 ±0.22"® 19.8 ±0.36'®
4 August 10.5 ±0.15'® 18.5 ±0.19"® 22.7 ±0.16'®
5 September 10.5 ±0.15'® 19.5 ±0.12"® 22.3 ±0.20'®
6 October 6.^0.15"® 12.2 ±0.18"® 15.3 ±0.16'®

^Different superscripts in the same row differ significantly (P<0.05)
A,B,C Different superscripts in the same column differ significantly (P<0.05)

Average semen volume collected fromdUTerent
treatment group during spawning season

Control

—• Pit. E>aract

-A,- LHRH

^ ^ ^

Month

Fig. 2 Average semen volume collected from three groups of Sutchi Catfish
throughout spawning season.
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Studies Related to Bovine Cervico-vagina! Mucus for Oestrus Detection

Min Bo^ Soe Win Naing^, Myint Thein^

Abstract

Smears of cervico-vaginal mucus, taken from four cows recorded
daily for five consecutive oestrous cycles, were assessed to
determine oestrus by using seven different crystallization scores.

' Oestrus was determined by continuous observation of female
sexual behavior and confirmed by using a yearling bull. It was

found that the crystallization score of smears from oestrus cows

was the highest and that ofdiestrus, the lowest. There was a highly
significant difference (p<0.001) among average crystallization
scores in diestrus (2.85 ± 0.03), proestrus (5.5 ± 0.08), oestrus
(6.85 ± 0.03) and metoestrus (4.86 ±0.23). It was concluded that
characteristics ofcervico-vaginal mucus and stage of reproductive
cycles are related and phases of oestrous cycles can be determined
by using crystallization scores ofcervico-vaginal mucus.

1. Assistant Lecturer, Department ofVeterinary Surgery and Reproduction,

2. Lecturer, Department ofVeterinary Surgery and Reproduction,

3. Rector, University ofVeterinary Science, Yezin
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Introduction

Proper oestrus detection is essential and crucial in any planned breeding

programmes using hand mating or artificial insemination, if efficient

reproduction is to be achieved. Thus, it can be maintained a profitable calving

interval (Foote, 1975),

Oestrus detection is a year-round task because cattle are non-seasonal

breeders. Being a routine work, detection technique should be handy and
applicable at low cost. The method applied must produce quick diagnosis, and
be accurate and reliable.

Failure to detect oestrus at the proper time means delayed breeding and
long calving intervals, consequently resulting in less profitable production of
milk, beef and offspring.

Among several methods used in detecting oestrus, examination of
cervico-vaginal mucus seems to be a technique worthy of investigation. The
study of cervico-vaginal mucus has attracted researchers since 1925 and some

physical and chemical properties of bovine cervical mucus have been
investigated (Woodman and Hammond, 1925). Rydberg (1948)observed the
cyclical nature of the crystallization and postulated the possible connection
between the ovarian function and the formation of 'fem leaves'.

The objective of the present study was to determine the relation between
characteristics ofcervico-vaginal mucus and stages of the reproductive cycle in
the local cows.

Materials and Methods

Cervico-vaginal mucus was collected manually from fomix vaginae. Daily
sample collections were carried out at various stages for five consecutive
oestrous cycles. During oestrus, the mucus was collected two times from each
cow (3 hourly intervals). Four cows oflocal breed, between 5-10 years of age,
were used for this study.
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The mucus was smeared on a clean microscope glass slide. Thick
viscous mucus was spread with the aid of a bone scoop to make the smear as
thin as possible. The smear was dried in the air. The instruments used in

preparing the smears were kept clean and free from antiseptics and detergents.
Fresh and dried samples were examined under a microscope from low to

high magnification as appropriate. Scoring system of crystallization used in the
present study followed the method mentioned by Maung Maung San (1976)
with slight modifications.

In microscopic examinations, various patterns of crystallization of
cervico-vaginal mucus smear were observed and seven different crystallization
scores. Score 1 (false ferns); Score 2 (negative); Score 3 (amorphous); Score 4
(early ferns); Score 5 (Fem +); Score 6 (Fem+ +); and Score 7 (Fern +++), were
used for the determination of the various phases of the oestrous cycle. A total of
440 samples were scored and recorded.

A visual observation for detection of oestrus was also conducted in the

morning and in the afternoon. A teaser bull was also introduced into the herd to

ensure better exhibition ofoestrus signs.

Analysis

The data were analyzed using ANOVA and the least significance difference
(LSD) test was used to find differences among the scores of four phases of
oestrus (Steel and Torrie, 1980).

Results

Table 1 shows comparison of crystallization scores (mean ± SE) of the dried
smear of cervico-vaginal mucus taken from four stages of reproductive cycles of
the four cows. There was a highly significant difference (p<0.001) among
average crystallization scores of dioestrus, proestrus, oestrus and metoestrus. CV
percentages of crystallization scores in the dried smear from four stages of
oestrous cycle are shown in Table 1.
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Of seven different scores, score 1 (falseferns) was mostly seen at the end
of metoestrus and at the beginning of dioestrus. Score 2 (negative) and score 3
(amorphous type crystallization, Fig. 1)were observed during dioestrus. Score 4
(early ferns. Fig. 2) was common in early proestrus. Score 5 (fern +) was mostly
seenduring proestrus and metoestrus. Crystallization score 6 (fern ++) and score
7 (fern +++; a typical fem-like appearance. Fig. 3) was observed at oestrus.
These fem-like crystals were found only in the phase of oestrus and most of
them changed shape starting at metoestms and became extremely bent during
this phase as shownin Fig4.

Discussion and Conclusion

Papamcolaou (1945) demonstrated that a smear of cervical mucus, when dried,
crystallized a fem like pattem (arborization) and that this was regularly seen in
smears made about the time ofovulation. Saw Naing (1982) stated that day 4 to
19 of the cycle (dioestms) and highest over the period from the day before
oestrus to 2-3 days after oestrus. In this study, the mean lowest score (2.85 ±
0.04) was observed during dioestrus and the mean highest score (6.85 ± 0.03)
was observed during oestms. Therefore, the results in this study are in accord
with the findings reported by Saw Naing (1982) and indicate that this
crystallization method can be used in the detection of the stages of oestrus in
both Zebu and European cattle.

Noonan, Schultze and Ellington (1975) claimed that "feming" of the
dried vaginal and cervical mucus occurred to a greater extent on the day of
oestrus than during any other stage of the oestrous cycle. The same pattem was
noted in this study.

According to Maung Maung San (1976), the bent ferns, during
metoestms, started breaking down and thus, the rosettes were eventually formed.
Similar incidence was observed in this work. Although Maung Maung San
(1976) reported that eight different crystallization scores were observed, only
seven different crystallization scores were noted in the present study.
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In this study, the presence of bent forms during first day and second day
of metoestrus was noted and it was in agreement with the findings reported by
Roslanowski and Koefoed-Johnsen (1968) and Maung Maung San (1976).

A gradual significant increase in crystallization scores was observed on
the day of oestrus and a significant reduction in crystallization scores was

occurred during dioestrus. Therefore, it was concluded that crystallization scores

of cervico-vaginal mucus can be used for the detection of estrus in local cows.
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Table 1. Comparison of Crystallization Score in the Dried Smear from Four

Stages of Reproductive Cycle.

Stages of reproductive cycle

Dioestrus Proestrus Oestrus Metoestrus

Significant
level

Crystallization . .
Score 2.85 +0.04' 5.5 ±0.08^ 6.85 ±0.03' 4.86+0.23^ P<0.001

(Mean+SE)

CV% 2.46 2.94 0.85 9.39

Data in the same row showing different superscripts are significantly different at

(p<0.001).

L.r.. , •
^ig 1. Crystallization found in the cervico-vaginal mucus at

crystals are amorohous.
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Aspect on Zoogeography of Freshwater Palaemonid Prawns, Genus

Macrobrachium, in Myanmar

HIa Phoned Hiroshi SUZUKI^
Abstract

The taxonomy of the freshwater palaemonid prawns from

Myanmar is reviewed and 21 species of Macrobrachium are so far

recorded. In this study, 11 species were revealed among the

collected specimens, and of which one is a new species, M.
patheinense H. Phone & Suzuki, 2004 and four species, M. idella
idella (Hilgendorf, 1898), M joppae Holthuis, 1950, M.

palaemonoides Holthuis, 1950 and M. minutum (J. Roux, 1917)
were newly recorded in this area. A total of 26 Macrobrachium

species inhabit in Myanmar. The distribution of 11 species of
Macrobrachium has been studied in Myanmar from five locations
(Rivers, Lakes). M. lanchesteri and M. palaemonoides appeared
the highest individuals and widely distributed especially in Taung

Tha Man Lake and Zaw Gyi River. But these species are not

occurred in Indaw Gyi Lake. M. lamarrei lamarrei appeared
abundant only in Indaw Gyi lake and M. naso in Inle Lake. M.
hendersoni hendersoni occurred only in high altitude places;
running water hill streams and water falls. The remaining of the
other seven species inhabit in Pathein Creek. The Macrobrachium
fauna was discussed on the aspect of Zoogeography. It was cleared
that their zoogeographic distribution patterns were divided into
four types: (1) endemic type, 2) land type (3) island type and (4)
wide distribution type. It was also assumed that Myanmar should
be one of the important areas forMacrobrachium species.

1. Department of Fisheries, Ministry of Livestock and Fisheries, Yangon.
2. Professor, Laboratory of Aquatic Resources Science, Faculty of Fisheries,

Kagoshima University, Japan.
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Introduction

Myanmar's unique geographic position means that it has close connections with
India, China, and the rest of the Indo-Malaysian region to the east and south.

Thus, there is a strong likelihood that further investigation will lead to more new
taxonomic and zoogeographic discoveries. Over 270 Macrobrachium species
were known all around the world, of which more than 150 species inhabited the

Indo West Pacific, about 100 species in America and 23 species in Africa

(reviewed by Holthuis, 1950 and 1952). Only 12 species of the genus
Macrobrachium Bate, 1868, have been recorded (Jalihal et al., 1988; University,
Japan. Jayachandran, 2001; Kemp, 1918; and Tiwari, 1952. Most of the above
mentioned Myanmar species have only been briefly described and were not even
illustrated. Moreover, the majority of these species have never been recorded
since their original description. In 2002, a major study, detailed illustrations and
diagnoses were made by Cai & Ng, 2002, reviewed the taxonomy of Myanmar
palaemonid freshwater prawns, reporting one new species and five new records
of Macrobrachium for the country. But biology of Myanmar Macrobrachium
species was still unknown.

In Myanmar, freshwater prawns are economic important components of
inland fisheries and an economically important food for local consumption and
export. Macrobrachium lanchesteri (De Man, 1911) was presumed to be one of
the most common and widely distributed freshwater prawns inhabiting the still
or slow-moving waters in Myanmar. M. palaemonoides was originally reported
by Holthuis (1950) from Laulo Lake, Laut Tawar, North Simalur, off the west

coast of Sumatra. M. lamarrei has been previously reported from all over India

except the extreme south or in westem Ghats (De Man, 1906; Jalihal et al.,

1988) as well as Bangladesh (Ahmad, 1957; Holthuis, 1980), and Royal Lake,

Kandawgalay Aquarium, Yangon; Hlaing Lake, Kawkaseik; Win Paw Hta river,
Bago (Cai & Ng. 2002). M. naso (Kemp, 1918) is one of the endemic species of
Myanmar freshwater palaemonid prawn and appeared only in Inle' Lake,
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Nyaung Shwe, Shan State. However, practically no information was available
on the fisheries management of these prawns. Therefore further taxonomic and
ecological studies must be made an urgent priority inorder to ensure sustainable
management and conservation of stocks. This study aimed to expand the
collection of freshwater palaemonid prawns from Myanmar and examined their
morphology, taxonomy and distribution.

Materials and Methods

Collection Sites

The general survey ofMacrobrachium fauna was conducted in September 2001.
Specimens were collected from five locations (Fig. 1): (1) Indaw Gyi Lake,
Myitkyina, Kachin State, northern Myanmar; (2) Taung Ta Man Lake,
Mandalay Division, Central Myanmar; (3) Zaw Gyi River, Mandalay Division,
Central Myanmar; (4) Than Lwin (Salween)River drainage on the west shore of
Inle' Lake, Nyaung Shwe, Shan State, East Myanmar; and (5) Mayan creek near
Thayet Kone village, about five miles from west of Pathein City, Ayeyawady
Division, South West of Myanmar. Monthly surveys were carried out from
Pathein Creek, Taung Ta Man Lake (Site 1) and Zaw Gyi River (Site 2),
Mandalay Division, Central Myanmar from June 2002 to March 2003. The other
two locations were Indaw Gyi Lake and Inle' Lake), sampled in September 2001
(Rainy season); December 2002 (Winter season); and April 2003 (Summer
season).

Sampling Methods

All specimens of the monthly survey were collected by using acast net and push
net during the day. The cast net has a10 mm mesh siie, and the push net, locally
called "Yin Ton" (296 cm long; 300 cm wide at the mouth; 150 cm at the cod-
end), has three layers of different mesh sizes (12 mm anterior; 10 mm middle, 8
mm posterior). About 150 specimens were collected and fixed in 10 %formalin
on site and transferred to 70 % alcohol until they were processed.
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Results

Taxonomy of Myanmar Freshwater Prawns of Genus Macrobrachium
The taxonomy of the palaemonid freshwater prawns of Myanmar was reviewed
and 21 species of Macrobrachium were so far recorded by the previous papers.
According to the result of this investigation, 11 species were discovered and
among the collected specimens one was a new species, M. patheinense. In
addition to these, four species, M. idella (Hilgendorf, 1898), M. joppae Holthuis,
1950, M, palaemonoides Holthuis, 1950 and M. minutum (J. Roux, 1917)
considered as new records. These studies found out a total of 26 Macrobrachium

species inhabitMyanmar (Table I).

General Remarks and Key
Genus Macrobrachium is a big group of freshwater palaemonid prawns, with
recognized variety of over 270 species. Jayachandran (2001) proposed that these
groups of prawns possessed withthose distinct characters, and became a basis in
creating into two sub-genus namely Macrobrachium and Allobrachium, which
justify the second category for this species. However, the author failed to
explain which species should be considered in subgenus Macrobrachium or
Allobrachium. From this reason, present author further examined the telson of
11 Macrobrachium species that could be very useful in identifying its taxonomy
particularly in classification of its genus or subgenus level. The author focused
on the shape of telson, which was divided into three categories 1) tip of telson
longer than uropodal exopod ofouter spine; 2) tip oftelson as long as uropodal
exopod of outer spine; 3) tip of telson shorter than uropodal exopod of outer
spine. The present observations were shown in Figure 2, of different
Macrobrachium species examined M. minutum, M. idella idella, M. jppae, M.
lamarrei lamarrei, M. palaemonoides, M. patheinense, M. rosenbergii
belonging to the first category, where the tip oftelson was longer than uropodal
exopod of outer spine whereas M. naso had a telson as long as its uropodal
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exopod of outer spine, and M hendersoni hendersoni, M. mirabile, M.

lanchesteri, telson is shorter than uropodal exopod of outer spine. These results

show that the relation of telson and uropodal exopod of outer spine can be a very

useful key to identify the subgenus level. The author however need to examine

further other Macrobrachium species to establish this key characters.

Aspect of Zoogeography

Distribution of Macrobrachium species has been studied in Myanmar from five

locations (Rivers and Lakes). Eleven species of Macrobrachium distribution is

shown in Table II. Macrobrachium lanchesteri (De Man, 1911) appeared the

most abundant species throughout the survey period. M. palaemonoides

Holthuis, 1950 were the second most abundant species throughout the study

period. Among these, eight Macrobrachium species inhabit in Pathein creek.
The species of M. lamarrei lamarrei (H. Milne Edwards, 1837) appeared

abimdant in Indaw Gyi Lake and M. naso (Kemp, 1918), however, in Inle'
Lake, some of the species was extremely lowin number of the total individuals.

Discussion

Twenty six species of Macrobrachium were reported up to date from Myanmar.
In this study, eleven species were identified and out of which, four new species
were recorded. The circum-tropical Macrobrachium is the largest genus, more

than 100 species of the genus are recorded only from fresh waters, and some of
them thrive well over quite a wide range (e.g. M. australe: Seychelles and
Madagascar to Oceania; M. aemulum\ India to Toamoto); there is evidence that
they dispersed recently by marine routes, or that gene flow (e.g. Dispersal of
specimens) occurs frequently, maintaining the unity of the species (Banarescu,
1990). But most fresh water Macrobrachium species have restricted ranges;
some are even endemic to a single river basin.
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The study of zoogeography describes and tries to explain the presentOday
distribution of aquatic animals. In Macrobrachium species, the distribution has
been studied in Myanmar from five locations (Rivers and Lakes) in this work.

The distributions of eleven Macrobrachium species from Myanmar were shown

in Table 2. M. lanchesteri (De Man, 1911) appeared the highest in individuals
and is widely distributed in Myanmar but not appeared in the Indaw Gyi Lake
although a few individuals occurring in the hill stream of the vicinity of Indaw
Gyi Lake. In the previous report, M. lanchesteri inhabits still or slow-moving

waters, ponds, mining pools (Chong & Khoo, 1988). In addition, Johnson (1963,

1966) reported that the species normally occurs in neutral and alkaline waters,

has a wide temperature tolerance, and can survive with low oxygen content. M.
palaemonoides Holthuis, 1950 is the second most abundant, appeared in all
locations except in Indaw Gyi lake. This species was reported only from Laulo
Lake, off west coast of Sumatra, Indonesia by Holthuis (1950). But biologically
and ecologically, this species still has not been reported yet to the author's
knowledge. Although the species M. lanchesteri and M. palaemonoides are the
most abundant and widely distributed species in Myanmar, they did not appear

in Indaw Gyi Lake. The species of M. lamarrei lamarrei (H. Milne Edwards,

1837) appeared abundantly only in Indaw Gyi Lake. M. lamarrei lamarrei is one

of the oldest known species reported from all over India, and in Indaw Gyi Lake

(Jalihal et al., 1988). Kemp (1915) also reported the abundant occurrence of

females and the absence of males in the brackish water of the Chilka Lake. This

probably indicates that this species exhibit migration from freshwater to

brackish water area of the lake to release its larvae. The present study however,
collected abundant berried females with complete larval development in the
impounded freshwater lake. Thus, it can be assumed that M. lamarrei lamarrei

dominated and inhabits mainly in impounded Indaw Gyi Lake. M. hendersoni
hendersoni (De Man, 1906) appeared only in high altitude places; the vicinity of

Indaw Gyi lake (about 457 m), Peik Chin Hmyaung waterfall (about 1100 m)
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and Inle' Lake vicinity (about 900 m) but not appeared in the lower lakes and

rivers. The records in literature reported that the species is an exclusive fresh

water form and lives at high altitudes far inland (300-1300 m), Darjeeling, Si3ai

Cave, Garo Hill Assam, Sirpo and Egar stream, N. Assam, India; Gokteik

Gorge, S. Shan state, He-Ho stream, Nyaung Shwe, Swa Reserve forest,

Myanmar and Mann-Tchi-Pan, Yunnan, China (Kemp, 1913, 1918, 1924; De

Man, 1906, 1907; Rathbun, 1910). M. hendersoni hendersoni may prefer to

inhabit at high altitude and running water area. Eight Macrobrachium species in
this study harbour in Pathein Creek, except three species (A/, naso, M.
hendersoni hendersoni and M lamarrei lamarrei). Pathein Creek is categorized
as a brackish water area. This shows that many species exhibit larval migration
during their life stages and prefer to inhabit in the Pathein Creek. The previous
studies were undertaken in limited areas considered as tourist spots in Myanmar.

The recent study had a wider coverage area from upper, lower and central
Myanmar; as a result it discovered four species, M idella idella, M. joppae, M.
minutum and M palaemonoides as a new record and M. patheinense as a new

species. This indicates that many more species are still to be known if studies
were undertaken the whole Myanmar freshwater areas.

Distribution of Myanmar's fresh water palaemonid prawns of genus
Macrobrachium of the world are shown in Figure 3. This study can be divided
into four types of distributions: 1) endemic species, 2) land type species, 3)
Island type species and 4) widely distributed species. For instance M.
asseaamense assamense was distributed in a closely-connected areas i.e., India,
China, Bangladesh, Myanmar, that considered to be a land type species. The
island type species such as M negletum were distributed in a separated island
areas i.e., Thailand, Malaysia, Indonesia, Singapore. M. lar on the other hand
were distributed in wide areas from East Africa to Polynesia that the author
labeled .as widely type species. M. lanatum, M. naso^ M. peguense and M.
rogersi were endemic species of Myanmar. This distribution system is shown m
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Table 3 (Twenty six Macrobrachium species in Myanmar were distributed in

Indo West Pacific area). Although these Macrobrachium species of 26 were

reported from Myanmar, there were no specific locations where these species
are being distributed.

This study observed that the island and land type species were higher

than the endemic and widely type species. Of these, nine species were

considered as the island type species. However, there are several species such as
M. javanicum, M. lanatum and M. negletum which to date are still unknown.
The other species such as M. idella idella, M. joppae, M. mirabile and M.

rosenbergii inhabited the southem part, and M. lanchesteri and M.
palaemonoides inhabited from the central to south eastern part of Myanmar.
Thus, island type species were distributed from the central to south eastern part
of Myanmar. The distribution pattems of the seven species considered as land
type were still unknown. M. hendersoni hendersoni inhabited only the hill

stream while M. lamarrei lamarrei inhabited the north western part of

Myanmar. Thus, the land type species were distributed from the north westem
part of Myanmar. These results showed that Macrobrachium fauna of Myanmar

weremostly a land and island type species. Butthe distributions of many species
were still unclear that needs future investigations.

Among them, only four Macrobrachium species, M. hendersoni
platyrostris, M. lar, M. nipponense, and M. minutum were sporadically
distributed until to the East Africa (Tanzania), Russia and Oceania, and other
Macrobrachium species were widely distributed in neighboring countries.
Hence, it can be considered "where is the origin of these species and how are
they being distributed?" To date, there are no studies or proof of the exact
distribution of Myanmar freshwater prawns. However,the author can assume
that Myanmar has a wealth of freshwater streams, lakes, ponds and rivers which
can be attributed to its geographic position (e.g. Mountains, hills, caves and
plains) that have close connections with India, China, and the rest of the Indo-

Malaysian region to the east and south.
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Finally, research attempt on these Macrobrachium species have focused
mainly on its taxonomy; and the study was the first of this kind in Myanmar on

distribution Macrobrachium species. The author also believes that these studies
may support for the management of prawn belonging to Macrobrachium
species, which is most important food source in freshwater and export for
fishery product.
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Table 1. Fresh water palaemonoid prawns genus Macrobrac/tium, in Myanmar

Na

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

spedesname
M. assconemeasscmeme(\wdn^ 1955)
M. birmanicumi^&kei 1902)
M. dqycamm (Henderson, 1893)
M. henckrsonih&uiersom^PeMzsi, 1906)
M hencki'x>mplatynxtns(Vmdd, 1952)
MAay'aft3^//a(Hilgendor^ 1898)
M.Javanicwn (Heller, 1862)
M.joppae Holthuis, 1950
M. latruMieilamamei(H. Milne Edwards, 1837)
M. Icmatum (Cai& Ng 2001)
M. lanchesteri(De Man, 1911)
M. /ar(Fabricius, 1798)
M. nialcolmsonii(H. Milne Edwards, 1844)
M. mimaumORoux, 1917)
M. mirabile^&np, 1917)
M.naso (Kemp, 1918)
M ne^ectwn (De Man, 1905)
M. nipponense (De Haan, 1849)
M.pcdaemonokks Hohhuis, 1950
M patheinense HlaPhone& Suzuki, 2004
M pegi^nse(Tiwari, 1952)
M. plat)^xxtris(([mBn, 1952)
M. fvgeisi (Tiwari, 1952)
M. n}senbe^i(pe Man, 1879)
M. villosimanm(Tyw3ri, 1947)
M. cf.villosimamis (Twari, 1947)

previous

(Cai&Ng,2001)
(Cai&Ng,2001)
(Cai&Ng,2001)
(Jayadiandran, 2001)
(J^Bchandran,2001)

(Jayadiandran, 2001)

(Jayadiandran,2001)
(Cai&Ng,2001)
(Cai&Ng,2001)
(Cai&Ng,2001)
(Jayadiandran, 2001)

(Cai&Ng,2001)
(Cai«feNg,200I)
(Cai&Ng,2001)
(Cai&Ng,2001)

(Cai&Ng.,2001)
(Cai&Ng.,2001)

(Cai&Ng,2001)
(Cai&Ng.,2001)
(Cai&Ng.,200I)

present
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Table 2. Distribution of Freshwater Palaemonid Prawns, Genus Macrobracltiuntf

Myanmar.

No.
InTawGyi Lake PaungTa ManLake Zaw Gyi River In l£* Lake Pathein

Mzun Vicinity Mun Vicinity Main Vicinity Main Vicinity

1 M.lanchesteri (De Man, 1911) 0 •• • • • •

2 M palaemonoides Holthuis, 1950 • • • • •

3 M.naso (Kemp, 1918) • •

4 Kl idellaidella (Hilgendorf, 1898) •

5 hi patheinense HIa Phone & Suzuki, 2004 •

6 hi mircAile (Kemp, 1917) •

7 hi jcppae Holthuis, 1950 •

8 hi hendersonihendersom (De Man, 1906) 0 0 O

9 hi rosenbergii (DeMan, 1879) •

10 hi. minutum (J. Roux,1917) •

11 hi lamerrei(H.Milne Edwards, 1837) • •

• •

O



Table3. Distribution of Freshwater Palaemonid Prawns Genus Macrobrachium of

the World

Species name

\M. luisi) (Kemp, 1918)
u I

*P
C \M. pefiiicivic (Tiwari, 1952)

•p I
tj] \m. rogersi (Tiwari. 1952)

\m. patliL'incnse Phone &Suzuki. 2004
A/. <issaiiie'n.';L' (/ssauwiise (Tiwari. 952)

M. birnuiniciiin (Schcnkel. 1902)

M. i/avciittiiii (Heiu/cr.uiii. 1893)

M. hendcrsoni hendersoni (Dc Man, 1906)

M. lamarrri Unnarrei (H. Milne Edwards, 1837)

M. iiuilcohnsonii (H. Milne Edwards, 1844)

M. PUiivnixinx (Tiwari. 1952)

M. villosirnaiiiis (Tiwari. 1947)

\M. cf. villfi.sniianii.s (Tiwari, 1947)

M. iddUi idclhi (Hilgcndorf, 1898)

M. jiiviinit.'iiiii (Meller. 1862)

M-joi'l'in' llolthiiis. 1950

M. Idiuinim (Cai ct Ne, 2001)

M. lam hcstfri (Do Man, 1911)

M. mirahh- (Kemp. 1917)

M. /ic.u/fcliiiii (Do Man, 1905)

M. paUicnioiioidcs Mollhuis, 1950)

M. foxi'tthcrgii (Do Man. 1879)

M. hender.-ioni plniyrostris Tiwari. 1952

M. leir (Fahricius, 1798)

LC \m. niiniitiiin (J. Roux, 1917)

M. iiippciiens c (Dc Maan, 1849)

Europe Asia & Oceania Africa Myanniar

Myanmar

Myaumar

Myanmar

Myanmar

Myanmar, Nepal, India

Myanmar, Nepal, India

Myanniar, India

BanElade.sh

Myanniar, India
Banclandcsh. Pakistan

Northeastern India

Mvanniar

Myanmar, India
Bnn&lndesh

Myanmar,

Madaaascar

Indonesia. Myanmar

Southorn Myanmar
Malavsia

Myanmar, India
Thailand. Malavsia

Myanmar, India

Thailand. E.. Borneo

Myanmar, Thailand
Malavsia. N, Sumatra

W-Siimalra

Myanmar. India.
Thailand. Malavsia.

Myanrntu", India Tanzania

East Ainca

Myanmar. New Guinea

Myanmar,
Jannan. Korea.
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WawQiLake

TangTaMnLake
z^QiRver

RlhanQedc

Tbailam

Figure 1 Map of Myanmar showing the drainage, Rivers and sampling stations.
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M niDiutum

TL - 47 mm

T>U

M paiaemomides

TL - 62 mm

T>U

M. ideila idella

TL -125 mm

M ncso

TL - 72 mm

157

T>U

M joppae

TL - 32 mm

T>U

M. lamarrei lanusrei

TL - 69 mm

T>U

M paiheinense

TL - 47 mm

T>U

M rosenbergii

TL - 340 mm

T<U

i\£ mirabile

TL - 60 mm

T<U

M hmdmoni hetidmati

TL - 56 mm

T<U

M. lanchesteri

TL - 55 mm

Figure 2.Telson (maximum length) of11 Macrobrachium species
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O VM assamense assamense (Tiwari, 1952) o

a

M. /or (Fabricius, 1798)

a

M neglecium (DeMan, 1905)

O
Widely type

O
Island

type

Figure 3. Distribution of Myanmar's fresh water Palaemonid prawns
genusMacrobrachium of the world.
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Bacterioiytic Activity of Protease Producing Marine Bacteria Against
Pathogen Vibrio spp.

Phyu Phyu Than^ Takeshi Yoshikawa^, Taizo Sakata^^

Abstract

Fourteen bacterioiytic bacteria including strain Al-J25a was
isolated from marine environments exhibited antagonistic action

against a wide range of Vibrio spp. A double layer agar method
was used for preliminary screening to determine the relative degree
of growth inhibition or bacteriolysis exhibited by the isolates. The
isolated strains were found to be Gram-negative, motile rods and
were oxidase positive and oxidative in the oxidation and
fermentation test, suggestion that they are belong to the genera
Pseudomonas. Based on phylogenetic analysis using small subunit
ribosomal DNA sequence, the selected bacterioiytic strain Al-J25a
was identified as Pseudoalteromonas sp. Anion exchange column
cliromatography (TOYOPEARL DEAE-650M) and gel filtration
chromatography (TOYOPEARL HW-55F) were used to purify the
extra cellular protease produced by an antagonistic strain Al-J25a.
The active fraction I and II proteases were identified as a serine
and metal protease, respectively on the basic of sensitivity to
various inhibitors. Both protease exhibited bacterioiytic activity to
pathogenic Vibrio strains. Selected strain Al-J25a could be of
interest for the biological control of pathogenic Vibrio spp. m
aquaculture systems.

1. Deputy Fisheries Officer, Department of Fisheries, Yangon, Myanmar.
2. Associate Professor, Laboratory of Microbiology, Faculty of Fisheries,

Kagoshima University, Japan.
3.* Professor, Laboratory of Microbiology



160

Introduction

At present, the aquaculture of shrimp and some crustacean are important

economic sector for the world livestock and fisheries industry. Vibriosis is one

of the major problems in the aquaculture due to these species and major

economic losses have been reported (D. V Lightner et. al, 1994; G. Nash et. al,
1992; K. Nogami et. al, 1992). In such cases, antimicrobial compounds are

usually used to treat bacterial diseases of fish and crustaceans. The use of

antibiotics is rigorously controlled in most countries and efforts are being made
to minimize their use. As altemative means to control the pathogens, some

probiotics have been applied to fish and shrimp aquaculture. Probiotic bacteria
are considered to produce zintimicrobial agents against pathogens including lytic
enzymes, bacteriocins and some low molecular compounds. The bacteriolytic
enzymes from bacterial species including Pseudomonas aeruginosa (Fackrell
et al.1989), Streptomyces globisporus (Yokogawa et al.1975). The bacteriolytic
enzyme, achromopeptidase from Achromobacter lyticus, is now commercially
available as a bacteriolytic agent against Gram-positive bacteria including
genera Micrococcus, Staphylococcus, and Streptococcus. So far, many studies
on bacteriolytic enzymes effective against Gram-positive bacteria have been
reported as compared with those that lyse Gram-negative bacteria. However,
only a few studies have been reported in contrast to peptidoglycan hydrolytic
enzymes. The present study was undertaken in order to examine the

antagonistic activities of marine isolates against Vibrio spp. The proteolytic
enzymes causing bacteriolysis of Vibrio spp. were found in the culture filtrate of
antagonistic bacteria and tested for their enzymological properties.
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Materials and Methods

Bacterial Strains and Media

A total of 1080 bacterial strains were isolated from marine environments during

2001. These isolates were screened by clear zone formation on double-layer agar

plates those top layers contained 1.0% of heat-killed Vibrio spp. cells, resulting
in the isolation of 14 antagonistic strains. Bacteriological tests were conducted

on these isolates to characterize and identify them according to Sergey's Manual

of Systematic Bacteriology. Vibrio harveyi strain 9M-P5-1 was isolated from a
shrimp culture pond in the Philippines and V. harveyi strain 14126 and Vibrio

alginolyticus strain 17749 were obtained from American Type Culture

Collection (ATCC). Vibrio parahaemolyticus VPHK-46 was isolated from
aquaculture pond in Japan. Bacterial strains were cultured in nutrient seawater

medium, Z-CII containing polypeptone 5g/L and yeast extract Ig/L in artificial
seawater-ASW (Herbst's formula) and maintained on agar slants.

Growth Inhibition Test

Antagonistic isolates were inoculated on the surface of double layer agar plates

containing 1.0% (wt/vol) ofeither heat- killed cells or live cells suspension of
Vibrio spp. and the plates were incubated for 2 to 6 days at 25UC. After
incubation, the inhibition zone around the colonies of antagonistic isolates was

observed.

Phylogenetic Analysis of Strain Al-J25a
Whole cell DNA of strain Al-J25a was extracted and purified using Sepa Gene

(Sanko Jun-yaku). PCR amplification of small sub unit ribosomal RNA gene
(SSU DNA) from the whole cell DNA of strain Al-J25a was carried out. The
PCR products were sequenced with Big Dye Terminator Cycle Sequencing Kit
(Applied Biosystems, Foster City, CA, USA). Sequence data were compiled
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based on overlapping sequences using the GENETYX computer program. SSU

DNA sequences of strain Al-J25a and representative species of the

protreobacteria gamma-subdivision were aligned and nucleotide substitution

rates {Knuc values) were determined.

Enzyme Purification

Step 1

Two litres of the culture supernatant obtained after 2 days incubation of strain
Al-J25a at 25°C in Z-CII liquid medium were subjected to ammonium sulfate
precipitation (60% saturation) with slow continuous stirring at 7UC. The
saturated solution was left 3 to 4 hr at 4! and then centrifuged at 12,000 x g for
20 min. The resulting precipitate was dissolved in an appropriate amount of 0.01
M of ammonium bicarbonate buffer (pH 7.2) and dialyzed against the same
buffer overnight at07UC. The dialyzed solution obtained was freeze-dried by
lyophilization (FZ-6PV, LAB-CONCO, Missouri, USA).

Step 2

The lyophilized crude enzyme was dissolved in0.05 MTris-HCl buffer (pH 9.0)
and applied to TOYOPEARL Super Q-650M anion-exchange column ( 2.0 x
22.0 cm ) equilibrated with 0.05M Tris-HCl buffer (pH 9.0). The elution was
performed by using a linear gradient of NaCl to 0.5 M in 0.05 M Tris-HCl
buffer (pH 9.0). Two ml fractions were collected by using a fraction collector.
The protein concentration of each fraction was monitored at 280 nm on a

spectrophotometer (MPS-2000, Shimadzu).

Step 3

The fractions with high protease activity after the anion-exchange
chromatography were subsequently combined and concentrated by ultra

filtration (Amicon ultra filtration membrane YM3, Millipore, Bedford). The
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active fractions were subjected to gel filtration chromatography using
TOYOPEARL HW-55F column (2.0 x 70.0 cm) equilibrated with 0.05 M Tris-
HCl (pH 7.6) containing 0.2 MNaCl. Protein concentration ofeach fraction tube
was monitored at 280 nm. The fractions with proteolytic activity were pooled
and concentrated by lyophilization and stored at —40°C and used for further
enzyme characterization.

Effect of pH and Temperature on Protease Activity
The purified enzyme was mixed with the casein-buffer solutions and the
protease activity ofthe reaction mixtures was determined under standard assay
conditions with the following buffers; 0.1 M sodium hydrogen phosphate
potassium hydrogen phosphate buffer of pH 6-7, 0.1 MTris-HCl ofpH 7-9, 0.1
Msodium carbonate-sodium hydrogen carbonate buffer of pH 9-11, 0.1 M
glycine-NaOH buffer of pH 1l-130and 0.1 Msodium hydroxide of pH 13.5.

Effect of incubation temperature on protease activity of the purified
enzyme was examined at temperatures ranging from 16UC to 80UC for 90
minutes. Optical density of the supernatant obtained after the incubation period
was measured at 275 nm. Additionally the purified enzymes were exposed to
different temperatures from 40UC to lOOUC for 10 min and then the residual
activities were determined under standard conditions.

Effect of Metal Ions and Inhibitors on Protease Activity
Effect of various compounds including phenyl methyl sulfonyl fluoride (PMSF),
/7-chloromercuric benzoate (pCMB), iodoacetic acid (lAA), dithiothreitol (DTT)
(Nacalai Tesque; Kyoto, Japan) and ethylenediaminetetra acetate (EDTA) (Wako,
Osaka, Japan) on protease activity was investigated by preincubating the purifie
enzymes with each compound at 30°C for 30 minutes. The assay mixtures were
adjusted to pH 8.0. Effect of various metal ions on protease activity was also
examined by preincubating the purified enzymes with the respective metal ion at
30°C for 30 minutes and the residual activity was determined.
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Electrophoresis Analysis

The purity of the protease was confirmed by sodium dodecylsulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) using 12.5% polyacrylamide
gels as described by Laemmli (1970). The molecular weight markers used were
Phosphorylase b (97.0 kDa), Albumin (66.0 kDa), Ovalbumin (45.0 kDa),
Carbonic anhydrase (30.0 kDa), Trypsin inhibitor (20.1 kDa), a-Lactalbumin
(14.4 kDa) of a low molecular weight calibration kit (Amershan Biosciences,
Buckinghamshire, UK). Native PAGE was performed in a 12.5% (w^v)

polyacrylamide gel. After electrophoresis, the gel was divided lengthwise into
two parts with a razor knife. One of them was stained with coomassie brilliant
blue R-250 (Sigma) solution. The other was put on a casein plate containing 1%
casein and 1.5% agar in 5 mM NaOH solution and incubated overnight at 37°C.
Clear zones caused by casein hydrolysis were visualized after flooding the
casein plate with 0.44M TCA solution.

Bacteriolytic Activity of Purified Proteases.

A washed cell suspension of V. parahaemolyticus VPHK-46 isolated from
seawater in artificial seawater was boiled for 15 minutes to yield the dead cell
suspension as described by Sugahara et al. (1982, 1986).The mixtures
containing 3 ml ofthe dead cell suspension, 2 ml ofthe purified enzymes, 1ml
of antibiotics solution (benzylpenicillin 0.25 g and streptomycin sulfate 0.25
g/100 ml) and 4 ml ofartificial seawater in a L-shape test tube were incubated in
a rotary apparatus at 30°C for 24 hr.

The turbidity of the reaction mixture was determined at 540 nm by using
a spectrophotometer (AN-77, Tokyo photoelectric, Tokyo, Japan) at 2 hr
intervals for 24 hr.
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Results

Characteristics of Isolated Antagonistic Bacteria
The isolated strains from marine environments, which produced antibacterial

substances. Fourteen strains showing antagonistic activity to V. harveyi ATCC

14126 and V. alginolyticus JS1-4-2 were isolated. Seven strains were isolated

from macro algae and seven strains were isolated from wavcr samples.

Antagonistic activity was detected on double layer agar with Vibrio and other
species, as shown in Table l.The growth inhibition type of the representative
strains are shown in Figure l.The strongest inhibitors were strains Al-J25a and
J25b while several strains like 2S3-28, A1-J14 usually exhibit a turbid (not
clear) inhibition zone. Results from standard bacteriological tests show that

most isolates are motile, gram-negative, rod shaped, Kovacs'oxidase positive,
and oxidative in Hugh and Leifson's test and belongs to the genus
Pseudomonas.A selected strainwas tentatively assigned the name Pseudomonas
sp. Al-J25a in Table 2.

Lytic Activity Production of Bacterial Isolates

In plate and liquid culture tests, strain Al-J25a could potentially result from the
action ofeither lysis or inhibition. For this reason, Pseudomonas strain Al-J25a
was selected for further characterization of its cell lytic activity. In Figure 2,
Al-J25a strain's supernatant, crude enzyme and fractions were lysed to V.
parahaemolyticus better than the control.

Purification of Proteinases by Marine Pseudomonas Al-J25a
Figure 3shows the elution profiles ofenzymes by column chromatography. The
purification steps of proteases from the culture supernatant (2 L) of
Pseudoalteromonas strain Al-J25a are summaiized in Table 3. Two active
fractions were obtained on TOYOPEARL SuperQ-650M anion-exchange

chromatography and the former and the latter fractions were designated as
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Fraction I and Fraction II, respectively. Finally, both fractions were purified 25
and 20 fold over the original culture supernatant, respectively using
TOYOPEARL HW-55F gel filtration and Amicon ultra filtration. The purified
Fractions I and II in a SDS-PAGE gel exhibited single bands stained with
coomassie brilliant blue and proteolytic active zones on a casein plate. In this
experiment the purified enzymes were pre-treated by mixing them with the
solubilization buffer containing SDS and a marker dye at 4°C overnight and
applied to a SDS-PAGE gel. Molecular weights of Fractions I and II were
estimated to be 42 kDa and 39 kDa, respectively from the mobilities on SDS-
PAGE. Both fractions in a SDS-PAGE gel exhibited casein hydrolytic activities
on a casein plate as demonstrated in Figure 4.

Phylogenetic Analysis of Strain Al-J25a

To clarify the systematic position of the strain Al-J25a, SSU rDNA sequence
was determined and subjected to a phylogenetic analysis. The result showed
that Al-J25a belongs to the gamma subclass ofthe Proteobacteria. Furthermore,
the phylogenetic tree constructed with the representatives of the gamma
Proteobacteria indicates that Al-J25a is clustered into the Pseudoalteromonas

group and closely related to Pseudoalteromonas peptidolytica as shown in
Figure 5.

Optimum pH and Temperature and Thermostability
The optimum pH for proteeise activity was found to be pH 11.0 and 9.0 for
Fractions I and II, respectively, indicating that both enzymes are alkaline
proteases. The optimum temperature for enzymatic activity was found to be
50°C for both fractions.

Heat stability of the purified proteases was examined by exposure ofthe
purified enzymes to different temperatures for 10 min. Both enzymes were heat
stable up to 60°C, while activity decreased at temperatures over 60°C.
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Effect of Inhibitors

The effect of various organic compounds and metal ions on the protease activity
is shown in Table 4. Among divalent cations, heavy metal ions such as Hg"^,
Ag"^"^ and Zn"^"*", were inhibitory to both enzyme activities while Ca"*""*" and
Mg"^"^ ions had little effect on the activities. Protease activity of Fraction I was
totally inhibited by PMSF at 1 mM, suggesting that Fraction I is a serine
protease. On the other hand, Fraction II was strongly inhibited by metal
chelating agents EDTA and some met2d ions including Cu"^"^, Zn"'""'', Mn"*"^, and
Fe"*"*". These results indicate that Fraction II is a metal protease.

Bacteriolytic Activity of Purified Enzymes
Figure 6 shows the time course ofbacterial cell lysis by the purified enzymes of
strain AI-J25a, during incubation of the dead cell suspension of V.
parahaemolyticus VPHK-46 in 3/4 strength of artificial seawater at 30°C.
Almost the same lytic patterns were observed for these two fractions.
Combination of Fractions I and II showed similar lytic activity during
incubation. These results confirmed that the proteases produced by the strain
Al-J25a cause bacteriolysisofdead cellsof Vibrio sp.

Discussion

Microbial biocontrol and probiotics are considered as based on antagonistic
interactions between microorganisms; and between bacteria and higher
organisms. In marine environments, many Alteromonas and Pseudoalteromonas
species have been demonstrated to produce anti-bacterial products, which may
assist them in their competition for nutrients and space (Gauthier; 1979,
Holmstromet. al; 1999).

For example, Pseudoalteromonas {Alteromonas) rubra^ P-
luteoviolaceaOand P. bacteriolytica have been reported to produce high
molecular mass anti-bacterial compounds. The results obtained in this study
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indicated that Pseudoalteromonas Al-J25a isolated from coastal seawater

produces extracellular proteases responsible for growth inhibition and cell lysis
of gram-negative bacteria including pathogenic Vibrio spp. The phylogenetic
analysis based on SSU rDNA sequences showed that strain Al-J25a belongs to
the genus Pseudoalteromonas and is closely related to Pseudoalteromo-nas
peptidolytica.

Proteases, which are produced in the culture supernatant of

Pseudoalteromonas sp. Al-J25a, were fractionated into two components,
Fractions I and II on TOYO-PEARL Super Q-650M anion exchange column
chromatography. The respective protease preparation obtained by the
chromatography was furthermore purified by gel filtration on TOYOPEARL
HW-55F column. The purified proteases of Fraction I and II were obtained as
homogenous proteins which were shown to be single bands by SDS-PAGE. The
molecular weights of purified Fractions I and II were estimated to be 42 kDaand
39 kDa, respectively in SDS-PAGE. Both proteases from Pseudoalteromonas
strain Al-J25a exhibited to be optimally active at 50°C and showed rapid loss of
activity above 60°C. Fraction I enzyme was found to have optimal pH at 11 and
sensitive to PMSF, indicating that it is an alkaline and serine protease. On the
other hand. Fraction II was shown to be optimally active at pH 9 and to be
inhibited with EDTA and some metal ions, implying that it is an alkaline and
metal protease.

Some proteases possessing bacteriolytic activities have been investigated
as purified enzymes by various investigators. Kessler et al. (1993) reported a 20
kDa staphylolytic protease from Pseudomonas aeruginosa, while Li et al. (1997,
1998) described a 19.9 kDa a-lytic protease from Achromobacter lyticus
possessing staphylolytic activity. Kim et al. (1999) isolated 45 kDa and 27 kDa
lytic enzymes from Bacillus licheniformis effective against Streptococcus
mutans. Most proteolytic enzymes from Pseudomonas and Pseudoalteromonas
spp. reported so far have been termed to be metalloproteases or serine proteases.
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However, reports on bacteriolytic proteases effective against gram-negative
bacteria are lesser than those that lyse gram-positive bacteria. Either or both of
the proteases should be considered to decompose the whole ceils of target

bacteria by digesting proteinous or peptide components on the lytic process of

whole cells of V. parahaemolyticus remains unexplained.

The present results convincingly indicate that extracellular proteases

produced by the strain Al-J25a are responsible for growth inhibition and cell
lysis of gram-negative bacteria including Vibrio spp. The author also suggests

that the selected strain Al-J25a could be of interest for the biological control of

pathogenic Vibrio spp. in aquaculture systems.
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Table 1. Bacterial growth inhibition of opposing strains by antagonistic

strains on agar plates

Antagonistic
strains

Opposing strains

Vibrioharveyi Vibrio alginolyticus Fla. Fse.

Vh-11 9M-P5-1 Va-1 V-S-7 JS1-4-2 3-2-Al 4-9-Al 5-5-A2

Al-Ml + ++
-

++ ++ + ++ +/-

A1-M2 + ++ -
++ ++ + ++ +

AI-JI nt •H- nt ++ ++ - ++ -

Al-JlO ++ + +/- ++ ++ ++ ++

Al-Jll ++ + +/. ++ ++ ++ ++

AI-J14 + +
- +/. -

-H-
-

A1-J17 + +
-

++ + ++ +

Al-J25a ++ ++ ++ ++ ++ ++ ++ ++

Al-J25b -H- ++ ++ ++ ++ -H- ++ ++

2S3-28 ++ ++ - ++ ++ + ++ ++

2S3-30 nt - nt - -
+

-

2S4-9 + ++
-

++ + ++ ++

3SI-13 + + +/- ++ ++ ++ ++ ++

3S3-33 . ++ ++ ++ +/. ++ -H- ++

H-, large inhibition zonelength> 1.5 mm; +, small inhibition zone length < 1.5 mm; +/-, inhibition length < 0.5 mm;

negativeinhibition;nt, not tested.

I

Vh-1, V. harveyi ATCC 14126; Va-1, V. alginolyliais ATCC 17749. Fla., Flavobaclerium; PsePseudomonas. j
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IsUeZ QnactoisdcsGfart^gprasdcstrains

Chaa&r Al-M A1-M2 Al-Jl Al-JlO Al-Jll A1-J14 A1-J17 Al-J2SaAl-J2Sb 2S;^28 2SM0 2SW 3S1-D 3&B

Qam 1
_

CaiRnn Vai Rod Rxl Rod Rod Rod Rod Rod Rxl Rod Rxl Rod Rxl Rod
M:ti% + + H+ +h •i+ + + 4+ 4- 4- 4- 4+ 44- 4-

Hgrertatkn Yd Yd Yd Yd Rd \a
Odcte + + + + + + + 4- 4- 4- 4- 4- - 4-

ntafag* + + + + + + + 4- 4- 4- 4- 4- 4- 4-

QcMthinBEB >fe >fe Nfe
QuxBeCOFTest) o 0 0 0 0 0 0 0 0 o F o F 0
SLcrcBE(OFTest) 0 0 0 0 N: 0 0 N; hfc N: F N: F 0
\fci^&Rtd<UEr -

- 4- _ _

IndDlepudxtiGn -

-

QcMtflin39(^faC - - - + + + + _ _ 4- 4- 4- +

- - - + + + + . _ 4- 4- 4- +

AgdQ^dda®
-

L^dacabcF^tes - 4- _

Qadnl^dQ ^fe - + + + + 4- 4- 4- 4- 4- + 4-

Starchl^da + + + + + + + 4- 4- 4- 4- 4- + 4-

QidnhydQ - - - + + + + 4- 4- 4- 4- 4- 4-

Leddinh^ckQ - - - -H- 44-

TiH>hl>rinh^ -

TveenSOh^ - - - +1- 4+ -H-

CmB /te' Be Be Be Be Be Be Be Be Be lib Be Bt Be

-H; aiiu +, poathe; nq^tiw; F, fenraMive;Qodcfetive; idgowflxN;iddaig;^ Wiiaigjy. Yd, ydlow
^fyei I^eudOffOVS; Plb, librkx Bt, Rtemfrrtfri/rm>
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Table 3. Purification scheme ofextracellular proteases from Pseiidoalteromonas Al-J25a

Total protein Total activity Specific activity Purification* Yield (%)
Purification step (mg) (U) (U/mg) (fold)

Culture supernatant 3578.3 132,364 37.0 1 100

Ammonium sulfate precipitation 44.0 31,845 723.8 20 24

Toyopearl SuperQ-650M Column

Protease-I 16.6 6,390 384.9 10 5

Protease-II 14.7 8,261 562.0 15 6

Toyopearl HW-55F Column

Protease-1 4.8 4,476 932.5 25 3

Protease-11 7.3 5,516 755.6 20 4

one unitof protease activity was defined as the amount ofenzyme thatcause an incremental change of
0.01 absorbance per2 h incubation at37°c.
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Table 4. Effect of different compounds and metal ions on proteases activity

Inhibitors and Compounds Concentration Remain ing Activity (%)

(mM) Protease-1 Protease-Il

No addition 100.0 100.0

EDTA 1 87.0 3.6

PMSF 1 0 98.0

2 0 95.1

PCMB 1 93.6 100.2

DTT 1 92.2 94.5

lAA 1 87.7 104.2

NaCl 5 1 12.1 101.9

KCl 5 109.4 102.2

CaCl2 1 101.1 102.7

MgClz 1 107.3 99.8

MnClz 1 89.7 21.7

AgNOs 1 50.0 84.4

ZnCl2 1 74.3 3 1.6

CUSO4 1 97.9 15.1

FeClj 1 101.8 33.6

0
(/)

0

U

1 189.3 162.9

HgCl2 1 0 0
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enzyme preparation from the strain Al-J25a.
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Effect of Dietary Vitamin C on Post Larval Quality of Freshwater

Prawn Macrobrachium rosenbergii

Yin Yin Moe ^

Abstract

This study was conducted to investigate the dietaiy vitamin C

(ascorbic acid, AsA) effect on growth, survival and stress resistance

in freshwater prawn post larvae, Macrobrachium rosenbergii,
using L-ascorbyl-2-monophosphate-Mg (AMP-Mg) as a vitamin C
source. Five different levels of vitamin C (AsA 0, 50, 100, 150,
200 ppm) were supplemented in carrageenan-microbound diets (C-
MBD) and fed to triplicate groups of post larvae prawn with 60 ±
0.01 mg (wet weight) for 28 days at a stocking density of 30
prawns per 20-L polycarbonate tank. After 28-days feeding trial,
prawns were subjected to formalin to assess stress and undertaken
biometry for growth and survival. According to results, prawns
gained 2 times in weight (average 0.12 g) by the diet supplied with
AsA 100 ppm, also giving the highest weight gain (WG %) during
the experimental period. Specific growth rate (SGR) also showed
similar trend vdth WG % however, no significant differences

between these were found in WG% and SGR. On survival, a

significantly high result was obtained in the prawn received with
the diet of AsA 200 ppm (P<0.05). This diet group also showed a
highest result in stress resistance. Similarly, tolerance test against
formalin, the stress increased linearly as AsA incorporated in the
diets increased. According to the result of this study, the dietary
vitamin C supports to enhance the growth and survival of post
larvae of freshwater prawn. However, further investigation is
needed to determine the required level of dietary vitamin C on
stress resistance in freshwater prawn post larvae.

1.Assistant Director, Departmentof Fisheries
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Introduction

Macrobrachium rosenbergii, a freshwater prawn is one of the popular cultured
penaeid species in Myanmar due to its delicious food item and high market
price for export. Thus, production of freshwater species is increasing every year
and prawn seed demand for grow-out farming is always high. It entirely relies
on hatchery-produced post larval (PL) as a source of seed supply. Healthy
seedlings or seed quality is very important for production outputs which are
directly affected to the production results. Therefore, it is necessary to produce
prawn larvae which have strong resistance to the environmental stress and the
viral infection. Nutritional status is considered one of the important factors for
post larvae which determine the ability of the animals to withstand infections,
hence, nutritional status is considered a good health indicator of shi'mp
(Merchie et al., 1998). On the other hand, the quality of formulated feeds can
improve for the well being of the cultured animals against stress thereby
promoting bettergrowth andhigher survival.O.

Vitamin C or L-ascorbic acid (AsA) is an essential nutrient for aquatic
animals, including fish and shrimp, whereas these prawn larvae cannot
synthesize AsA due to lack of important synthetic enzyme, gulonolactone
oxidase, which is required for conversion of glucose to ascorbic acid (Wilson,
1973). Thus, it is necessary to be supplemented the vitamin C to the diet for the
optimal growth and life span of them. There are many documents associated
with the vitamin C role in the promotion of growth performance; i.e., survival,
weight gain, feed conversion efficiency, moulting frequency etc; and stress
resistance. Likewise, inadequate supply of vitamin C in diet for shrimp may
result in black head syndrome, reduced capability to heal wounds (incomplete
moulting)), reduced growth rate, poor feed efficiency ratios and decreased
resistance in stress (Lightner et al., 1979; He and Lawrence, 1993; Shiau and
Hsu, 1994; Kontara et al., 1997). Although the AsA requirements of penaeid
shrimp are well documented, available data regarding AsA efficacy on stress
resistance for the early developmental stages are very limited, particularly for
the freshwater species Macrobrachium rosenbergii^ it is still very scarce.
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The purpose of this study is, thus, to evaluate the dietary vitamin C
efficacy on postlarval quality such as survival, growth and stress resistance of
freshwater prawn, Macrobrachium rosenbergii by using magnesium ascorbate
ester (L-ascorbyl-2-2monophosphate-Mg; AMP-Mg) as a vitamin C source in
order to produce healthy PL, which can be applied in aquaculture operation.

Materials and Methods

Test Diet

Test diets were prepared by the Laboratory ofAquatic Animal Nutrition, Faculty
ofFisheries, Kagoshima University, Japan. The composition ofthe basic diet for
this species followed Blesshe et al. (1997) with slight modification (Table 1).
Vitamin free casein was used as the main protein source. The stable form of
ascorbic acid, L-ascorbyl-2-monophosphate-Mg (AMP-Mg) with 43 %
bioavailability (Showa Denko, Tokyo, Japan) was used as a vitamin C source.
Five different levels ofAMP-Mg 0, 117, 233, 349, 465 mg kg-', equivalent AsA
0, 50, ICQ, 150, 200 mg kg*' were incorporated in test diets. The various
proportions of AMP-Mg were adjusted to 100% total proportion with cellulose
powder. Kappa-carrageenan was used as a binder to produce the microbound
diet (MBD). MBD was prepared following the method described by Teshima et
al.(1982).

All dry ingredients were powdered into particles (<53 pm diameters)
prior to the preparation microbound diet. The ingredients, including lipids, were
thoroughly mixed with a mortor and added with 160% water. The mixture was

then heated to 85UC, and at the same time, water was heated to over 85UC to
gelatinize carrageenan. Then the gelatinized carrageenan was put into the
mixture, stirred well until the mixture became a pudding-like consistency and
adjusted pH with IN NaOH. The dough was cooled to an ambient temperature
before freeze-drying and powdered and sieved into the desired particles sizes.
After processing, the actual levels ofAMP-Mg in the test diets were analyzed by
the Laboratory ofAquatic Animal Nutrition, Kagoshima University, Japan.
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They are kept in -24UC refrigerator and then sent to Freshwater
Research Station (Thaketa) within one month after producing. On arrival in
Myanmar, they were put in the freezer until their use. The supplemented AMP-
Mg amounts were analyzed and values are shovm in Table 2. The proximate
composition of protein, lipid, moisture and ash in the test diets were conducted
by the Laboratory of Export Quality, Thaketa, Department of Fisheries, Yangon,
Myanmar (Table 2).

Test Prawn

Post larvae prawn, Macrobrachium rosenbergii used in this study were supplied
by rearing larvae, which were hatched from the egg spawned by berried females
at Freshwater Research Station, Department of Fisheries, Mya-Kwar-Nyo Road,
Sat-Hmu-Let-Hmu Ward, Thaketa Township, Yangon, Myanmar. The larvae
were maintained with commercial diet (Annawamon Food Plant) in the 500 L
circular black tank for all the post larval stages. When they reach up to PLjo
(Twenty days after metamorphosis), the post larvae were fed with the vitamin
C-ffee diet for 10 days before starting the experiment to acclimatize them to the
test diets and to be exhausted AsA stored by the PL body.O.

Feeding Trial

Feeding trial was conducted at the Hatchery of Freshwater Research Station,
Thaketa, and the Department of Fisheries in the month of May, 2002. A total of
four hundred and fifty prawns (Mean wet weight 0.06 ± 0.01 g) were randomly
selected for the growth trial. Thirty prawns per tank with triplicate per treatment
were randomly distributed in 20L circular plastic tanks and supplied with a
filtered tap-water and aeration. Folded plastic net like a slender was hanged with
stone to sink in water as a shelter for prawn post larvae. Tanks were covered
with nylon net sheet (Mesh size) to protect the prawn jumping. For stress test,
seventy five post larvae per tank per treatment were separately reared in 40L
circular, plastic tank.
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Five dietary vitamin C levels were fed to prawn post larvae, twice a day
at 20 % of body weight at the beginning and provided satiation level after 10-
day feeding. Mortality, moulting and prawn conditions were observed at feeding
time. Uneaten feed and exuviae were removed by siphoning before feeding.
Water temperature and water quality such as pH, CO,, NH3-N, NO2-N, were
checked at every morning. After 4-week feeding, the growth trial was
terminated. Ten prawns from each diet group were randomly collected and
measured individually for final body weight. Effect of dietary vitamin C on post
larval quality was evaluated based on survival (%), final body weight (FBW),
weight gain (WG%), specific growth rate (SGR), tolerance against formalin
stress (LTjq) and ascorbic acid concentration in the diet.

Stress Resistance Test

After the growth trial, stress resistance test was conducted to produce good
quality seeds of freshwater prawn post larvae, which can be used for aquaculture
operation (Grow-out farm). Formalin and osmosis stress tests are used in shrimp

and prawn hatcheries since there are rapid, inexpensive and simple methods to
assess shrimp/prawn quality (Samocha et al, 1998). In this study, formalin stress
test was carried out for each treatment with triplications. The time for 50%
mortality (LT^^) was used to determine the tolerance against stressor and

evaluate the efficacy of dietary vitamin C on freshwater prawn post larvae. Test
solution was prepared by mixing a filter tap-water with 40 % formaldehyde
buffer solution (Myanmar Medicine Factory, Gyogone) at 700 ppni

concentration. Ten shrimp from each treatment tank were randomly collected
and placed directly into a beaker filled with the test solution without aeration.
The time to death of post larvae after exposure to the formalin solution was
recorded after checking every minute and the values were converted to common
logarithm value (Log,o). The minute before the first death of prawn indicates
100% survival, which is converted to log value {log,Q100=2}. Values of log
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survival rates were plotted against the time to death to determine the duration of

50% mortality of prawn in each treatment. The equation is as follow:

Y=aX+b

Where, Y= log(survival), time to individual death of prawn (Min)

LTjo {X) was obtained when 7= 1.7 since log,^ (50) = 1.7. Each value

obtained from the equation above was compared statistically. The higher the
value indicates the greater the tolerance against the formalin.

Determination of Vitamin C in Experimental Diets
The quantification of dietary AMP-Mg in the test diet was performed according

to the method of Koshio et al, (1997). High performance liquid chromatography

(HPLC) using a reverse-phase column (Cosmosil 5C'®, 10 x 250 mm, Nacalai
Tesque Inc.) was applied to analyze AsA in diets. Mobile phase (Flow rate, 1.2
ml/min) was an aqueous solution of0.1 MKHjPO^, 0.5% metaphosphoric acid.
The HPLC system was composed of a column oven (Shimadzu CTO-6A, Temp
40°C), a chromatopak (Shimadzu C-R4A), a detector (Shimadzu SPD-6A, UV
257nm) anda pump (Shimadzu LP-6A) for AMP-Mg analysis.

Statistical Analysis
Data were analyzed using one-way ANOVA (Analysis of Variance) (Package
super ANOVA; Abacus Concepts, Berkeley, CA, USA). Significant differences

between means were evaluated by Duncan New Multiple Range Test.
Probabilities of P<0.05 were considered significant.

Results

Effective levels of AMP-Mg included in the diets after palletizing and
proximate composition of test diets were summarized in Table 2. A 95% above

retention was obtained in the vitamin C supplemented diets. No vitamin C was
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detected in the vitamin C derived diet. Data on final body weight (FBW), WG
(%), SGR (%), survival (%), and tolerance against formalin stress (LT^q) after 4-

week feeding were presented in Table 3.

According to the results from individually measurement, prawns gained
on an average two times in body weight after growth trial. The diet supplied

with AsA 100 mg kg*' showed the highest weight among the test diets. Also the
highest WG% and SGR (%) were noted in this diet group. A similar trend was
found in WG% and SGR (%) but no significant differences were detected in
these parameters (Figure1).

On survival, there were statistical significant results among the test diets.
Prawns received the vitamin C deprived of diet had the lowest result during
the 4-week feeding trial. Afler 4-weeks feeding, a significantly high survival
was found in the diet supplied with 200 mg AsA kg-' (Figure 2).

No significant difference was noted in stress resistance. However, a high
positive correlation was found between AsA incorporated in the diets and
tolerance against formalin stress when fitted with the regression line, R2=0.90 (y
= 0.0759x + 87.484). Relationship between stress resistance and AsA contents
in test diets was shown in Figure 3. Resistance of formalin stress increased
linearly as AsA contents in the test diets increased.

Discussion

Inthe present study, prawn fed with AsA-free group was obviously noticed high
mortality rate after 28-days feeding trial. It has a similar symptoms with
previous study, in which shrimp fed with diets without AsA supplementation
suffered a deficiency of death in penaeid shrimp, Penaeus californiensis
(Lightner et al., 1979), Penaeus monodon (Catacutan and Lavilla-Pitogo, 1994)
and freshwater prawn, Macrobrachium rosenbergii (Heinen, 1988). Prawn
fed with the 200 mg AsA kg ' diet survived significantly higher than other
AsA supplemented diets and AsA-free diet. This result is more or less similar
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with that of P. vannamei where dietary AsA level 120 and 41mg kg*' gave the
normal survival for juvenile 0.1 and 0.5 g initial body weight, respectively (He
and Lawrence, 1993). Data indicated that vitamin C requirement decreased with
increased size. Although no statistical difference was detected, the diet with 100
mg AsA kg-' seem to be enough to promote growth, based on the results from

this study. This result is very near with that of P. vannamei post larvae where
130 mg AsA kg*' is the optimal dietary level to increase body weight using
AMP-Mg as a vitamin C source.

In stress resistance, as vitamin C supplementation in diets increased,
tolerance against formalin stress increased. A highly correlation was observed
between AsA incorporated in the diets and tolerance against formalin stress. In
the previous studies, 720 mg AsA kg*' was needed to obtain a high resistance of
P.vannamei post larvae (Kontara et al., 1997) and 1700 mg AsA kg*' was
required to increase resistance to salinity shock of P.monodon post larvae
(Merchie et al., 1998).

Whereas hatchery produced PL can resist less than wild PL since they
grew up under the hatchery condition or limited environment during

metamorphosis from hatch to post larvae such as a lack of natural selection, use
of unnatural food items and a low adaptability to the natural environment.
However, there is no universally accepted method of determining PL quality.
Many different criteria have been suggested for the evaluation of PL quality
acceleration in previous studies using better dietary regimes (direct nutritional
effect), immunostimulants and a control of the microflora (Lavens and
Sorgeloos, 2000). According to the results from this study, dietary vitamin C
improved the tolerance against formalin stressful condition. However, dietary
ranges used in this study was very low (0-200 mg) and there is a hypothesis that
stress creates increased AsA requirements for early developmental stages of fish
and cruataceans (Dabrowski, 1992). Further investigation is needed to clarify
the vitamin C effect on stress resistance and to determine the requirement level
ofdietary vitamin Con stress resistance in freshwater prawn post larvae.

A
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Table 1. Composition of the basic diet (C-MBD) for Macrobrachium

rosenbergii post larvae

Ingredients g/lOOg

Casein (Vitamin free) 40.00

Sucrose 4.00

Glucose 2.00

a-starch^ 25.0

Pollack liver oil 5.0

Corn oil 2.0

Cholesterol 1.0

Soybean lecithin 2.0

Vitamin mixture' ( vitamin C free) 2.0

Mineral mixture^ 5.0

Glucosamine-HCl 0.8

Na-succinate 0.3

Na-citrate 0.3

Activated gluten 5.0

a-cellulose + AMP-Mg 5.6

' vitamin mixture (mg kg"'): p-aminobenzoric acid 16.32; biotin 0.68; inositol

683.97; niacin 68.39; Ca-pantothenate 102.6; pyridoxine-HC! 20.52; riboflavin 13.68;

thiamine-HCl 6.84; menadione 6.86; a-tocophero! 34.2; P-carotene 16.42; calciferol

2.06; cyanocobalamine 0.14; folic acid 1.36; choline-HCl 1025.96.

^mineral mix (g kg') iK^HPO,, 1.17; Ca^iPO^ 1.59; MgS0,.7H20, 1.78,

NaH/O,.2H2O,0.46
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Table 2. Proximate composition, AMP-Mg^ and AsA ^ concentration of test diets

Diet Supplemented Analyzed Calculated Approximate composition in test diets^

No. AMP-Mg Moi

AMP-Mg level level ^ AsA levef sture CP' CL® Ash

(mg/kg (mg/kg

(mg/kg diet) diet) diet) (%) (%) (%) (%)

1 0 NO' NO 10.6 40.1 9.7 12.0

2 117 115.8 49.8 10.8 43.3 9.6 13.5

3 233 223.0 95.9 11.7 43.5 9.6 15.5

4 349 346.5 149.0 11.9 44.6 10.0 15.0

5 465 443.7 190.8 12.8 40.2 9.7 16.5

L-ascorbyl-2-monophosphate-Mg (AMP-Mg).

" L-ascorbic acid.

^ Analyzed by the Lab.ofAquatic Animal Nutrition, Kagoshima University, Japan.

Calculated AsA efficacy of AMP-Mg basedon manufacturer' declaration. (43% Bioavailability)

^ Not detected.

^ Analyzed by the Lab.of Export Quality, Thaketa, Dept. of Fisheries (Dry weight basic)
Crude protein.

^ Crude lipids.
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Table 3. Effect of dietary AsA on growth performance and stress resistance

of freshwater prawn postlarvae, Macrobrachium rosenbergii after

4-week feeding

Diet Supplemented IMW'" FMW'-'' WG SGR Survival T T (h)
L 1 50

No AsA Level (g) (g) (%) (%) (%) (niin)

1 AsA 0 (Free)
0.057 ± 0.I15± 99.79 ± 0.565 ± 15.00± 87.13 ±

0.00' 0.01' 22.10' 0.13' 2.36' 1.63'

106.95

2 AsA 50 0.058 ± 0.120± ± 0.606 ± 36.67 ± 92.40 ±

0.00 r 0.01' 24.54' 0.14' 4.71 16.23'

130.18

3 AsA 100 0.058 ± 0.130± ± 0.738 ± 38.33 ± 95.11 ±

0.001' 0.014' 18.53' O.IO' 2.36 12.05'

107.84

4 AsA 150 0.057 ± O.II5± ± 0.611 ± 46.67 ± 95.78 ±

0.00' 0.01' 11.85' 0.07' 9.43 13.67'

111.76

5 AsA 200 0.057 ± 0.125 ± ± 0.633 ± 60.00 ± 103.84 ±

0.00' 0.04' 52.51' 0.30' 18.86" 22.36'

Values are mean ± S.D. of duplicate groups. («=2)

Initial Mean Weight (A'=10)

Final Mean Weight (/V=IO)

Weightgain (%)= (mean final body weight - mean initial body weight) x 100

Specific Growth Rate (%)=mean final body weight - mean initial body weight)/experimental period) x 100

Time to 50% mortality by formalin stress
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Figure 1. Effect of dietary vitamin C on survival (%), weight gain (%)and specific

growth rate (SGR) of freshwater prawn post larvae, Macrobrachiitm

rosenbergii after 4- week feeding trial.
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Figure 2. Effect of vitamin C on weekly survival % of freshwater post

larvae within the 28-day trial.



•i I
« >3-

105

100

95

90

85

195

y = 0.0759X + 87.484

= 0.90

50 100 150

AsA Incorporated in diets (mg/kg)

200

Figure 3. Relationship between AsA incorporated in test diets and stress
resistance (LT50) offreshwater prawn post larvae.
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In Vitro Antibiotic Sensitivity Test to Five Antimicrobials and

Allium sativum (Garlic) to Escherichia coli 055 K59 Isolated from

Colibacillosis Outbreak Poultry Farm
Soe Soe Wai^ ,Tin Tin Myaing Kyaw Sann Lin^, Khin Thida Sunn^ and Khin Ngae Aung^

Abstract

A total of 50 swabs from infected heart lesions of poultry was
collected from colibacillosis outbreak farm A, B and C.
Escherichia coli isolates were obtained from heart of colibacillosis
outbreak layer farm. Occurrence of pathogenic Escherichia coli
(055K59) isolates from farm A, B and C was 10/20 (50%), 4/10
(40%) and 10/20 (50%), respectively. A total of 24 Escherichia
coli isolates from all farms were tested for antibiotic sensitivity to
5 antibiotics and fresh garlic extract. A total of 50 swabs from
heart were cultured on Chromocult coliform media at 37U C for

( 18-24 hrs. Purplish blue color single colonies were picked up and
^ subculture onto Mac Conkey agar at 37U Cfor 18-24 hrs. All E
^ coli isolates were serotyped by known specific antigen and

identified as 055 K 59 by the Department of Medical Research
(DMR) Yangon. Confirmed the E. coli isolates by biochemical
test. Antibiotic sensitivity was carried out according to the method
described by NCCLS (2002). E. coli isolates were tested for five
antibiotics; cephalexin (lOig), ciprofloxacin (5 ig), erythromycin
(30 ig), gentamycin (10 ig), tetracycline (30 ig) and fresh crude
extract of Allium sativum (Garlic) (10 mg). All E. coli isolates
were resistance 100% to five antimicrobials and 10%to Allium
sativum. Multiple antibiotic Resistant (MAR) index was 1 among
five antibiotics. The study highlighted the high percentage (100%)
of presence ofantibiotic resistant E. coli 055 K59 in poultry farm
and the possible threaten of public health due to emergence of

1. Pharmacology and Parasitology Department, University of Veterinary Science, Yezin
2. Livestock Breeding and Veterinary Department, Myanmar

Corresponding author; tintinmvaing@niail4u.com
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resistant pathogen in livestock farms. Inappropriate use of

antibiotics in livestock industry may pose to increase of antibiotic
resistance organism at our environment. Fresh garlic extract might
be replaced in antimicrobial therapy for treatment of colibacillosis

infection in poultry. Herbal medicine should be replaced in curing
the infectious diseases that are prevalence in livestock farming. A

systematic study, research and investigation of some herbal
medicine will enable the formulation of effective treatment for

animal health care service and some zoonotic diseases; also

coordinate the traditional and modem systems both in preventive
and curative aspects.

Introduction

Colibacillosis : A Zoonotic Disease

Colibacillosis is a kind of zoonotic disease as described by WHO (1982). It is
type of both food and water borne zoonotic disease that can transmit to human
from poultry, calves and pigs. Poultry of all ages can be infected. During
septicemic diseases of fowl, such as salpingitis, pericarditis and perihepatitis,
Escherichia coli can be isolated from the infected organs. In man the
enteropathogenic strains (EPEC) cause typically diarrheal illness especially
occurs in young infants and watery diarrhea, with low-grade fever and vomiting
and more severe case resulted in death. In human, the enterotoxigenic strains
(ETEC) cause watery diarrhea, abdominal colic, vomiting, acidosis and
dehydration. Enteroinvasive strains (EIEC) cause a dysenteric syndrome with
mucoid diarrhea, at time tinged with blood (Neil, et al., 1994). Escherichia coli
is also an important agent of urogenital infection in man. Escherichia coli,
serotypes O55 K59 strain is enteropathogenic strain (EPEC), bacterial zoonotic
disease that can transmit to human from chickens by direct contamination of
foods and water. These microorganism and their possible resistance
determinants may be transmitted to human ifthese foods are improperly cooked
or otherwise mishandled.
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Ethnoveterinary Medicine

The idea of using medicinal plants to treat livestock is not new. Many of the

active ingredients in chemically manufactured drugs were originally derived

from plant compounds. Also, in many developing countries, medicinal plants are

still being used on a regular basis. The use of plants and traditional methods for

treating animals is known to be ethnoveterinary medicine. Ethnoveterinary

medicine means: local or indigenous knowledge and methods of caring, healing,

and managing livestock. This includes social practices and ways in which

livestock are incorporated into farming systems. Ethnoveterinary medicine is a

growing area of research. Some scientists, veterinary practitioners, field workers

in developing countries, and livestock owners are becoming interested in

medicinal plants. Garlic has historically been one of the most common

vegetables to serve as a both spice and a medicinal herb in many countries and
its usage varies by country, region and history. Garlic has long been taken as a
tonic, a bactericide and a popular remedy for various ailments (Blackwood and

Fulder, 1986). Most farmers from Asian countries followed the traditional

medicine or used indigenous medicine in treatment of their livestock. Thailand,

India, Srilanka, Indonesia, Bangladesh, Philippine, Nepal, Myanmar and
Malaysia have their own traditional methods for treatment of livestock. Today

garlic is well recognized by human for its ability to help with heart disease, but
it is also effective in the treatment of fungal, bacterial and viral infection.

Modem medicine admits that garlic is a natural antibiotic which can play an

important role in preventive medicine and as therapeutic agents. In recent time,
herbal medicines have become indispensable and are forming an integral part of
the primary health caresystem of many nations (Tin TinMyaing, 2004).
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Antibiotic Resistance and Pathogens from Foods ofAnimal Origin
When antimicrobial drugs are administered to food animals, they can thus
promote the emergence of resistance in bacteria that may not be pathogenic to
the animal, but are pathogenic to humans (Bates et ai, 1994; Piddock, 1996).
The resistant bacteria from agricultural environments may be transmitted to

humans, in whom they cause diseases that cannot be treated by conventional

antibiotics (Khachatourains, 1998). Campylobacter, Salmonella, Escherichia

coli and commensal enterococci are commonly known as food- borne

pathogens, can exist in the intestinal flora of various food producing animals.

Materials and Methods

Sample Collection

A total of 50 swabs were taken from chicken heart those died with colibacillosis

from the farm A, B and C. Confirmation of the disease was done by inspection

of gross postmortem lesion and bacterial isolation.

Bacterial Isolation

Swabs from heart lesions were taken from those infected chickens and cultured

on Chromocult Coliform media at 37U C for 18-24 hours. Purplish blue color

single colony was picked up and sub cultured onto MaConkey agar at 37U C for

18 hrs. Isolated bacteria were confirmed by biochemical test and gram staining

to ensure Escherichia coli. All E. coli isolates were serotyped by known specific

antigen and identified as O 55 K 59 strain.

Preparation of Garlic Extract

Ten gm of fresh garlic was weighed and grind thoroughly. One ml of pure garlic

extract was equal to 2gm (2000mg/ml).Twenty (20) paper discs (6mm diameter)

were soaked with garlic extract in 30 minutes to obtain lOmg per each disc.

Paper discs were kept at room temperature to dry.
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Antibiotic Sensitivity Test

Antibiotic sensitivity test was carried out according to the method described by
NCCLS (2002) on Mueiler-Hinton agar. Turbidity of E. coli suspension was
standardized to MacFarleind 0.2. Antibiotic sensitivity was tested to five

antibiotics, Cephalexin (lOig), ciprofloxacin (5ig), erythromycin (30ig),
gentamycin (lOig), tetracycline (30ig) and fresh crude extract of Allium sativum
(lOmg). Five antibiotic discs and one garlic disc were placed together on each
plate and incubated at 37U C for 18-24hrs. Appearance of clear inhibitory zone
around each disc w£is measured after incubation.

Multiple Antibiotic Resistant (MAR)

Multiple antibiotic resistance index is defined as a/b where 'a' represents the
number of antibiotics to which the particular isolates where resistant and 'b' the
number of antibiotics to which the isolates were exposed. MAR index of less
than or equal to 0.2 indicate a strain originated from animals in which antibiotics
are seldom or never used (Krumperman, 1983).

Results

Occurrence of pathogenic Escherichria coli (055K59) isolates from farm A, B
and C was 10/20 (50%), 4/10 (40%) and 10/20 (50%), respectively. (Table 1).

Escherichia coli isolates resistance (100%) to five antibiotics,
Cephalexin (lOig), ciprofloxacin (5ig), erythromycin (30ig), gentamycin (lOig)
and tetracycline (30ig) was investigated while E. coli isolates resistance (10%)
to Allium sativum (Garlic) was observed. Multiple antibiotic resistant (MAR)
index was 1 among farm A, B and C. Antibiogram of E. coli isolates was

described in Table 2. E. coli isolates resistance (10%) to garlic was mentioned in
Table 3. Table. 4 describe the percentage of E. coli isolates resistance to

individual antibiotics in location A, B and C.
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Discussion

In the present study, a total of 24 Escherichia coli isolates were identified as

055 K 59 strain among colibaciliosis outbreak layer farm. In this study, all E.
coli 055K59 isolates were resistance (100%) to cephalexin (lOig), ciprofloxacin
(5ig), erythromycin (30ig), gentamycin (lOig) and tetracycline (30ig). In

Myanmar, these antibiotics were commonly used in both medical and veterinary

practices. E. coli resistance to antibiotics in the study agreed with several
previous reports (Nazer 1980; Allan, etal., 1993; Amara, et al.^ 1995; Blanco, et

al, 1997; Saenz, et al., 2001) which have indicated increasing incidences of

antibiotic-resistant E. coli strains isolated from chickens with colibaciliosis. In

this study, the percentage of E. coli isolates with resistance (100%) to five
different antibiotics and MAR index showed 1. Similar results were found by

Saenz, et al. (2001) in Spain. Nazer (1980) observed multiple drug resistance in
E. coli strain isolated from poultry in Iran and he revealed that all the culture
were resistant to ampicillin. Fluoroquinolones resistant avian E. coli isolates
have also been previously identified inSaudi Arabia (AI- Ghamdi, et al. 1999).

White et al., (2000) recorded the percentage of sarafloxacin resistant
avian pathogenic E. coli isolated from Northem Georgia were steadily
increasing from 15% in 1996 and 40% 1999.Saenz et al. (2001) demonstrated
that higher frequency of refoxitin, ciprofloxacin, gentamycin, kanamycin,
ampicillin and tetracycline resistance occurred in E. coli isolates from broilers
was 2%, 38%, 40%,38%, 58% and 75%, respectively and they also found that
the high prevalence of E. coli resistant to antibiotics in chickens than in pigs or
other animals. Allen et al. (1993) reported that a high frequency of resistance to
tetracycline isolated in case ofavian colibaciliosis. Ojeniyi (1985) found that E.
coli strain isolated from modem battery poultry were resistant to tetracycline at
the university of Ibadan, Nigera. Goren (1976) mentioned that approximately
50% of the isolated strains of E. coli were found to be resistant to tetracycline.

Tin Tin Myaing (2003) described that E. coli isolates resistance to tetracycline
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was 96.7% in broiler in Malaysia. Linton (1977) compared that resistant E. coli

of animal and human origin, smd he demonstrated that heavy contamination of

carcase meat and suggests the strong probability that humans are regularly

exposed to animal strsiins. He also stated that many enteropathogenic E. coli are
multiply resistant and therapy may be limited. The present study observed that
multiple antibiotic resistant index was 1. Thus the poultry population located in
that area might be administered over or inappropriate use of antibiotics.
Parsonnet and Kass (1987) compared the antibiotic resistance patterns of E. coli
isolated from the urine of bacteriuric female slaughter house workers with those
of E. coli from culture of poultry.

The increasing resistance frequency of antibiotics to pathogenic E. coli
may be due to extensive and uncontrolled use of antibiotics in poultry farm in
the locations. Even a very low resistance frequency has been investigated;
appearance of antibiotic resistance strains may be due to transfer of antibiotic
resistance genes from one bacterium to another. Avoiding the use of antibiotic is
almost the only way to control resistance. More restrictive polices on the use of
antibiotic in chickens may result in an improvement of the current situation.

Medical research has been underway to assess whether these traditional
uses of garlic have scientific validity. Some researchers investigated that garlic

can kill many types of bacteria, some viruses and fungal infections and even

intestinal parasites (http: //www. healthnotes.com).The benefit is that properties
of garlic may prove to help immune function and prevent infection in people.
Some experts believe that science may prove that garlic is particularly useful
when taken together with medications (like antibiotics) prescribed for those

infections (www. healthnotes.com).
Laboratory tests have demonstrated that fresh garlic has antimicrobial

activities against very wide range of bacteria, including those causing food
poisoning, digestive problems, throat, lung and skin infection, as well as
harmless one (www.equineherbals.co.nz^(www.healthnote.comT In more recent
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studies using serial dilution and filter paper disk techniques, fresh and vacuum-

dried powdered garlic preparations were found to be effective antibiotic agents

against many bacteria, and these studies demonstrated its efficacy in inhibiting

the growth of some bacteria which had become resistant to one or more of the

antibiotics. Similar results are found in (www.equineherbals.co.nz) Garlic

administration has been shown to significantly reduce the number of coliform

and anaerobes in the faeces (www.healthnote.comV Garlic can be used as an

infusion to clean wounds, cuts, bum an injuries. Because of allyl sulphide
content, fresh garlic is increasing replacing antibiotics in veterinary medicine
(www.healthnotes.com) .Garlic is also a wonderful home remedy whenever on
antiseptic or antibiotic is needed. Naturally, its action is most beneficial when

eaten raw. The trials reported that garlic cure joint ill in calf

(www.equineherbals.co.nz).

However, antimicrobial actions are less clear in humans and do not

suggest that garlic is a substitute for antibiotics or antifungal medicine
(A.D.A.M.Inc). In some report (www.holisticonline.comf stated that garlic
appears to have roughly 1% strength of penicillin against certain types of

bacteria. This means it is not a substitute for antibiotics, but it can be considered

as a support some bacterial infections.

In the present study, in vitro sensitivity study of fresh garlic extract

showed high susceptibility against E. coli O 55 K 59 isolated from colibacillosis
outbreak farm. The present study describe that garlic may possess antibacterial
activity against E. coli 055 K59. The pathogenic strain E. coli 055 K59 showed
sensitive (90%) to garlic. Antibacterial sensitivity action of garlic might be
applied in some bacterial infections in poultry, may be replace modem
antibacterial therapy. Furthermore replacement of some herbal medicine like
garlic can reduce the development of antibiotic resistance organism at our
environment concem to public health. Further studies are needed to substantiate
these finding and can be combined with biotechnology.
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Table 1. Occurrence of Escherichia coli isolates from farm A, B and C

Location
Number of swabs

collected
E. coli isolates

Occurrence of E. coli

isolates (%)
A 20 10 50%

B 10 4 40%

C 20 10 50%
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Table 2. Antibiogram ofE, coli isolates from farm A, B and C

Location Sample No. Antibiotics
Percentage of E. coli isolates

Resistance (%)

A

E, Cep, Cip, Ery, G, Tet 100

E, Cep, Cip, Ery, G, Tet 100

E3 Cep, Cip, Ery, G, Tet 100

E4 Cep, Cip, Ery, G, Tet 100

Es Cep, Cip, Ery, G, Tet 100

E6 Cep, Cip, Ery, G, Tet 100

E, Cep, Cip, Ery, G, Tet 100

Es Cep, Cip, Ery, G, Tet 100

E9 Cep, Cip, Ery, G, Tet 100

Eio Cep, Cip, Ery, G, Tet 100

B

Em Cep, Cip, Ery, G, Tet 100

E,2 Cep, Cip, Ery, G, Tet 100

E,3 Cep, Cip, Ery, G, Tet 100

E|4 Cep, Cip, Ery, G, Tet 100

C

E,5 Cep, Cip, Ery, G, Tet 100

E|6 Cep, Cip, Ery, G, Tet 100

E,7 Cep, Cip, Ery, G, Tet 100

E|8 Cep, Cip, Ery, G, Tet 100

Ei9 Cep, Cip, Ery, G, Tet 100

E20 Cep, Cip, Ery, G, Tet 100

E2, Cep, Cip, Ery, G, Tet 100

E22 Cep, Cip, Ery, G, Tet 100

E23 Cep, Cip, Ery, G, Tet 100

E24 Cep, Cip, Ery, G, Tet 100

Cep = Cephalexin, Cip = ciprofloxacin, Ery = erythromycin, G = gentamycin,

Tet = tetracycline.

Table 3. Escherichia coli isolates resistance to garlic in location A, B and C

Location Sample No.
No. of E. coli isolates

resistance to garlic
Percentage ofE. coli isolates

resistance (%) to garlic
A Es

Es

2/20 10%

B E,3 1/10 10%

E,7 2/20 10%

C E2I
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Table 4. Percentage of £*. coli Isolates resistance to individual antibiotic in
Location A, B and C

r E. coli isolates resistance to
T individual antibiotics (%)
Location E. coli

isolates

A 1^
B 4

C 10

Cep = Cephalexin, Cip ='ciprofloxacin, Ery = erythromycin, G = gentamycin,

Tet = tetracycline

Cep Cip Ery G Tet

(lOjig) (5pg) (30pg) (lOpg) (30pg)
100 100 100 100 100

100 100 100 100 100

100 100 100 100 100
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Screening of Flouroquinolone Residues in Chicken Muscles
in Four Local Area

Khin Thida Sunn^, Tin Tin Myaing Soe Soe Wai ^Kyaw San Linn' and Khin Ngae Aung^

Abstract

A total of 210 chicken muscle samples were evaluated in this
study. One hundred and eighty out of 210 chicken muscle samples
were purchased from different local markets in Yezin, Pyinmana
and Tat Kone area. Thirty samples were collected from chicken in
control farm at the time of slaughter. None of antibiotics were
given to control farm through out the study. Antibiotic residue
screening test was carried out on nutrient agar, inoculated with
Escherichia coli suspension (10' cfu) referred to Three Plate Test
described by Okerman et al., (2000). Esherichia coli were isolated
from control farm by using cloacal swab. Astandard antibiotic disc
impregnated with ciprofloxacin hydrochloride (5pg/disc)was used
as standard disc for control. Four chicken fresh muscle samples
from Yezin area appeared clear inhibitory zones with diameter
ranging from 7mm to 15mm,and thus these samples were found to
be antibiotic residue positive. None of inhibitory zone was
observed in the muscle samples from Pyinmana area, Tat Kone
area and control farm. The percentage of antibiotic residue positive
in chicken muscle was 4/60 (6.67%) in Yezin area and 4/21
(1.9%) in the samples collected from Yezin, Pyinmana, Tat Kone,
and control farm. Antibiotic residues positive in Yezin area might
be due to inappropriate use of the antibiotics in the farm. Public
health implication of antibiotic residues in food animals always
threaten to consumer food safety. Due to inappropriate use, misuse
and over use of fluoroquinolones in poultry may dramatic rise o
fluoroquinolone-resistant organism associated with therapeutic
failures in human.

1. Pharmacology and Parasitology Department, University of Veterinary Science, Yezin,
2. Livestock Breeding and Veterinary Department
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Introduction

Antimicrobial agents are used for therapeutic and prophylactic purposes in
animals and human, and some of them have been used in livestock as growth
promoters. Sub-therapeutic use, overuse and inappropriate use of antimicrobial
drugs in food-producing animals may affect human health by the presence of
drug residues in foods of animal origin and particularly by the selection of
resistant bacteria in animals and man (WHO, 2000). After quinolones drugs
have gained popularity as antibiotics because oftheir broad spectrum, efficacy,
convenient oral dosage schedule and a low incidence of adverse reactions. This
popularity has led to the misuse ofthese drugs and emergence of resistant strains
to quinolones (Goel, Goel and Uma, 1998). Large amount of quinolone
antimicrobials are applied to infectious diseases in poultry production and their
usage has increased dramatically in the past decades (Chu Su, Hua Chang, Lin
^hang, Chiou Chang and Shou Chou, 2003 ). Fluoroquinolones, the second-
generation quinolones, are rapidly bactericidal primarily against gram-negative
bacteria, mycoplasma, and some gram-positive bacteria (Brown, 1996). Among
fluoroquinolones, sarafloxacin and enrofloxacin were approved in 1995 and
1996 in the United States (White, Piddock, Maurer, Zhao, Ricci and Thayer,
2000) for use in broiler for the treatment of Escherichia coli (E. coli) infection
which showed resistance to older antibiotics. However, development of

sistance to fluoroquinolones and transfer ofthat resistance between animal and
human pathogens have become an important problem (Brown, 1996). Several
methods for detecting antimicrobial residues in animal tissues have been

veloped over the year. Most of these methods are based on the agar diffusion
ods (Bugyei, Black, McEwen and Meek, 1994). Microbial inhibition tests

methods, although their sensitivity to different
otic groups depends on the bacterial strain and the medium used (Okerman

th ^ 1998). Recently, several studies have been published regardingpresence ofresidual fluoroquinolone in chicken, marine products and farm
animals in many countries. In Myanmar, there is a lack of information in the
iterature regarding fluoroquinolone residue in chicken products. Furthermore,

mosi farmers do not comply with the withdrawal period.
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Materials and Methods

Sample Collection

A total of 210 chickens leg muscles were collected from three different locations
at certain interval and from control farm. One hundred and eighty retail chicken

muscles were randomly purchased from different local markets in Yezin,
Pyinmana and Tat Kone area between January to March 2005. Sixty muscle
samples were purchased from local markets in each location. Another 30
samples of leg muscles were collected from control farm at the time of
slaughter. All samples were kept at 4°C before screening the antibiotic residues.

Control Farm

A total of 30 day-old broilers were reared up to slaughter as control. Non
commercial feed and water was provided ad libitum to the control farm without
giving antibiotics, throughout the study. Vitamin supplement was added into
drinking water and ration.

Media Preparation

Chromocult® coliform agar (Merck, Germany), MacConkey agar and Nutrient
agar (Himedia, India) were prepared in accordance with the manufacturer's
instructions. All these media were prepared for bacterial isolation, cultivation
and for screening of antibiotic residues.

Test Organism

Escherichia coli was evaluated in fluoroquinolone residues screening test.
Bscherichia coli isolates were isolated from control farm by cloacal swab.

Preparation of Antibiotic Standard Discs
Ciprofloxacin hydrochloride solution (100 mg/ml) was serially diluted in
distilled water upto 1000 pg/ml. Prepared solution 0.1 ml was poured onto
twenty filter paper discs. One antibiotic standard disc contains 5p.g ciprofloxacin
hydrochloride.
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Isolation and Identification of Escherichia Coii
Chromocult® coliform agar was prepared in accordance with the manufacturer's
mstruction for isolation of Escherichia coli. Cloacal swabs from control farm
were streaked onto the agar and incubated for 24 hours at 37°C. The appearance

ark blue to violet-coloured single colonies were identified as Escherichia
ording to the manufacturer's instruction. A well defined dark-blue or
oloured single colony was picked up from Chromocult agar by sterile
op and inoculated onto the prepared MacConkey agar and incubated for

overnight at 37°C.

Stock Culture Preparation

instru * P'̂ ^pared and autoclaved as indicated by manufacturer's
After sol* '̂Poured into sterile screw-capped bottles at sloping position.^ pink colour single colony on MacConkey agar was picked
hoim sloping agar surface and incubated at 3T'C for 24

o'Exoli Suspension

m!->, j ., single colonies were picked up from MacConkey agar andmixea with s n-ii

cfii/ml B distilled water. The suspension contained E. coli 9.5 x10'^ • acteria turbidity was standardized by McFarland 0.2 standard.

^oze^^-
diameter t muscle samples were trimmed at 6mm in thickness x6mm in^tnuscle pieces were taken from each muscle sample. Six pieces of
stand d ^®re placed onto the nutrient agar with a sterile forcep. A^ antibiotic disc impregnated with ciprofloxacin hydrochloride (5 pg)
37°c'f ^ ^^J^hre of the petridish as control. The plates were,incubated at24 hours. After incubation, the plates were screened for inhibitory
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zones around each muscle sample. Clear inhibitory zone size more than 2 mm in
diameter was recorded as residue positive. Inhibitory zone less than 2 mm in
diameter was indicated as residue negative. Inhibitory zone was measured by
using a ruler. These residue screening tests were done by duplication. Inhibitory
zone around control antibiotic disc was also measured.

Results

According to the National Committee for Clinical Laboratory Standards
(NCCLS,1990) guideline, the inhibitory zone diameters of standard
Ciprofloxacin disc (5|xg) were d"15 nun (resistant),16-20 mm (moderately
susceptible) and e" 21 mm (susceptible). In this study, the result of the size of
inhibitory zone diameters of standard Ciprofloxacin disc (5 pg/disc) were 28
mm, 35 mm, 30 mm and 36 mm at location A(Yezin), B(Pyinmana), C(Tat
Kone) and D(Control farm), respectively. This result showed that E. coli strains
(test organism) were sensitive to Ciprofloxacin hydrochloride.

The percentage of antibiotic residue positive in chicken muscle was 4/60
(6.67%) in Yezin area and 4/210 (1.9%) in the samples collected from Yezin,
Pyinmana, Tat Kone, and control farm. Four samples (6.67%) in Yezin area was
found to be antibiotic residues positive while (1.9%) in the samples collec
from Yezin, Pyinmana, Tat Kone, and control farm appeared clear inhibitory
zones with the diameter ranging from 7mm to 15 mm. Size of the inhibitory
zones were more than 2 mm, thus recorded as residue positive (Plate1). N
inhibitory zone was observed in the rest. Mean inhibitory zone diameters ofeach
residue positive samples were described in Table 1. Fluoroquinolone resid
positive and negative samples in location A, B, Cand Dwere illustrated
Table 2.The percentage of fluoroquinolone residue positive samples was 4/60
(6.67 %) at Yezin area and 4 /210 (1.9%) in overall study. Fluoroquinolone
residue positive and negative result percentage were described in Table 3and
Figure 1. Plate 1illustrate antibiotic residues positive samples in Yezin area.
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Discussion

Antimicrobials used in food-producing animals and presence of veterinary drug
residues inmeat, egg and milk have been reported by several researchers. In this
study, fluoroquinolone residues were screened in retail chicken muscle because
the human health risks associated with the use of fluoroquinolone in food
ammals. Many researchers have detected fluoroquinolone residues in foods of
animal origin, especially in poultry meat (Sheu, Gong, Liu and Lin, 1997;
Okerman et al.,1998; AI-Mustafa and AI-Ghamdi, 2000; Horstkotter et al.,2002;
Chu Su et al.,2003; Schneider and Donoghue, 2004). Among them, Sheu et al.
(1997) observed enrofloxacin residue 19.6% and ofloxacin residue 2.7% in
chicken muscle samples from markets in Taiwan. AI-Mustafa and AI-Ghamdi
(2000) also detected norfloxacin residue 35% and 56.7% in raw market-ready
chicken muscle and liver samples, respectively in Saudi Arabia. In the present
study, fluoroquinolone residue was found 1.9% (4/210) in chicken muscle
samples. This investigation pointed out that the usage of fluoroquinolone in
Myanmar is lower than their findings. This may be due to a limited usage of
fluoroquinolone in poultry feeds and the cost of the drugs. Ellerbroek (1991)
mentioned that microbial inhibition test based on Escherichia coli is 10 times
better for detecting fluoroquinolone residue than other tests based on Bacillus
subtihs . Okerman et al. (2000) also reported that fluoroquinolone residues were
found on the plate seeded with Escherichia coli. These earlier findings supported
that the screening of fluoroquinolone residue could be performed by inoculating
Escherichia coh on the appropriate media. Finney, Smullen, Foster, Brokx and
Storey (2003) indicated the suitability of Chromocult agar as an alternative to
MacConkey agar for the isolation and enumeration of faecal Enterobacteriaceae.
On Chromocult agar, dark blue to violet-coloured colonies were considered to
be Escherichia coli. Based on this criteria, in this research, Chromocult coliform
agar was used for isolation of Escherichia coli from faecal samples of healthy
chickens. The advantage of the use of Chromocult agar in this study is the
ability to easily distinguish Escherichia coli colonies from total coliforms and
non-coliform by colony colour.
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In the present study, 4 (6.67%) muscle samples out of 60 were found to

be fluoroquinolone residue positive in location A (Yezin). Samples from
Pyinniana and Tat Kone area appeared as residue negative. This result revealed
that the use of fluoroquinolone in poultry feed is not a prevalent one in these
areas. Presence of fluoroquinolone residue in retail chicken muscle may be due
to regardless of withdrawal period, because most farmers have lack of
knowledge to comply with the withdrawal period. Appearance of 100% residue
negative samples in location B (Pyinmana) and location C (Tat Kone) may be
associated with the regular use of other antibiotics such as tetracycline and
oxytetracycline (Table 3). Tetracycline and oxytetracycline are widely used in
sub-therapeutic dose to poultry feed and water for growth promotion as well as
for prophylaxis. Moreover, the test organism, Escherichia coli is less sensitive
for tetracycline residue. Tetracycline residue could be detected on Bacillus
subtilis pH6 agar plate (Okerman et al., 2000; Tin Tin Myaing and Saleha,
2001). Residue negative result of location D(control farm) might be considered
as true negative, because no antibiotic was added in feed and water to this farm.
There were anumber of reports (Korkeala, Stabel-Taucher and Pekkanen, 1976,
Smither, 1978; van Schothorst, van Leusden and Nouws, 1978; Carlsson et al.,
1989; Terhune and Upson,1989;Tyler et al.,1992; Sischo,1996), which showed
that the false positive results may be yielded particularly with mastitis milk,
kidney, chicken livers and urine samples due to presence of many endogenous
inhibitory substances interfere in microbial inhibition-based assays. Hence, false
positive results may be evaluated in the present study. Payne et al. (1999) also
stated that false positive results were most often obtained with kidney or liver
samples, rather than muscle. Their finding should be adopted in this study to
evaluate the possibility of false positive outcome. Screening assays are
qualitative assays and used to classify samples as positive or negative. It could
not quantify the level of antimicrobial residue involved. Furthermore, screening
tests results were prone to false positive and false negative. To avoid false
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positive and false negative, more samples are needed to be collected, also the

use of dialysis membrane 2ind post-screening confirmatory test must be

performed. Therefore, positive samples from screening tests are needed to be

confirmed again by using a more extensive and more quantitative method, such

as Enzyme-Linked Immunosorbent Assay (ELISA or EIA) or High Performance

Liquid Chromatography (HPLC) because the screening test is only a qualitative

method. Screening tests are application for onsite screening at premises.

Okerman et al.(1998) stated that confirmatory methods do not give false

positive result.

Many developed countries such as the United States and United

Kingdom have established a nationwide residue monitoring programme and

surveys to provide information on residues that are entering the food chain

(Gracey and Collins, 1992; Riviere and Sundlof, 2001). In most developing

coimtries, there is no national programme for routine monitoring of residues in

food animals. It is highly probable that an undetermined proportion of foods of
animal origin in developing countries may contain significant antimicrobial

residues.

There was lack of reports concerned with fluoroquinolone residue in
retail chicken products in Myanmar. Although the numbers of fluoroquinolone

residue positive samples were very few (1.9%) in such locations, some

information relevant to the spectrum of fluoroquinolone used in poultry farms
could be obtained from this study. It was concluded that the number of

fluoroquinolone residue positive samples were found to be 1.9% (4 out of 210).
This result revealed that fluoroquinolone usage in poultry feed is not a prevalent
one in these areas. The presence of fluoroquinolone residue in chicken muscle
during sample collection may be due to some infectious disease outbreak
occurring in Yezin area and due to infected chickens which were treated with

fluoroquinolone. Another reason is that the farmers did not observe the

withdrawal time. Fluoroquinolone residue screening test could be screened with
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only fluoroquinolone, thus false negative result might be recorded. To screen

other antibiotic residues in chicken sample, it needs to use appropriate antibiotic

screening method or confirmatory test. In this study, some informations
regarding the presence of fluoroquinolone residue in retail chicken products are
investigated. However, further studies should be needed to identify the type of
other individual antibiotic residue in foods of animals' origin. Further

investigation will be evaluated on hazardous effects offluoroquinolone residues
in foods of animals' origin concerning public health aspects. In Myanmar, most
of the farmers have lack of knowledge regarding the use of antibiotic in their
farms. Therefore, it is important to extend knowledge concerning proper
antibiotic usage to farmers and let them follow up the withdrawal period.
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Table l.Mean inhibitory zone diameter of each residue positive muscle

samples

No.
Location

(Yezin)
Positive sample Mean inhibitory zone

diameter (mm)

1 A 1 15

2 A 2 10

3 A 3 7

4 A 60 14

Total 46

Mean 11.5

Table 2 . Fluoroquinolone residue positive and negative samples in location

A, B, C and D

Location

Number of Samples
Total of screened

samples
Residue Positive Residue Negative

A 4 56 60

B 0 60 60

C 0 60 60

D 0 30 30

Total 4 206 210

A= Yezin, B= Pyinmana, C= Tat Kone, D= Control farm
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Table 3. Percentage of fluoroquinolone residue positive and negative samples

Location

Sample
A(%) B (%) C(%) D(%)

Fluoroquinolone
residue positive

6.67 0 0 0

Fluoroquinolone
residue negative

93.33 100 100 100

Location A = Yezin, B = Pyinmana, C = Tat Kone, D = Control farm

ja Positive
|b Negative

Figure 1. Percentage of fluoroquinolone residue positive and negative
sample at location A, B, C, and D



1* Inhibitory zone appeared in antibiotic residues positive samples in
location A (Yezin)
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Plate 2. Iduoroquinolone residue negative samples
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The Impact of Neospora caninum on the Reproductive Performance and
Abortion Risk of Cows in Neospora seropositive Thai Dairy Farms
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out break «s|Co Ggocoosco^co cS^^^lGgocsi
Myanmar oQGfgc incidence cqcSoSoIg^csi

g[^[c^;gjc3§ - a^Gc study go sero (+ve) coos sero (-ve) coos GODsp
GoSop farm soogo sample 303^, randomly^ check
cooGolGgocsi 009 study COG sero (+ve) Gfsa:>gscoos
ojgco6GCocoo^olGgoSsi o86sS6ccoSco^s Neospora
GCocooGGO early stage oc^GcosGgocsiseroprevalence
coGcocoogsco o 0scoos|Ga)SGgocsi Thai researcher
GGQCD out break farm GcoGOGCocoosgs sero(+ve) cow
CD (-ve) cow ooco abortion g©ica>^ chancejso
OGpSOO^OpOogSsGJCSOOOsgc GgoOOOsgcsg©GgoGSI
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cx>9 Study Qr3S| "no new seroconversion" co sooS
G^ocsi incidence ^goo high prevalence [^©oo^oo
soc8c51g|̂ csi GGOf^e^^c N.caninum life cycle
transmission co g|̂ ol>coIg|̂ o6si definitive host (jo
Ggsj^oQs GgsG oocyte gjos shed cooooQS cow gjosoo
oocyte contaminated q9©oi g6| (oS,) cooggcooosg^
infect I^ocJIg^oSsi oocytosis ^©(§s brachizoid (g©§s
G^oco tachizoid j^ScooQs body tissue goosoc blood
stream c8 distribute tissue Gpsooc
localize coSgQoSsi brain co^ predilection ^©g^oSsi
placenta oooSaoS foetus oScogSs GcpoSicG^oSsi
ooG^oc I'̂ saosjSsgjSsooc generation oosoccScS
vertical transmission ooo^Qs horizontal transmission
CX)GgSO|OSc8 CXogfiGgoSsi
cyst 00 lysis g©G©oD^ trigger agent c8 cosoooo
GODsjo gcx>gcx>so1g^o8si hormone (cS) metabolic
product (c8J pregnancy foetus <:^soocystlysis
coo6|̂ stimulate coScopSoooocgSc^Gjc^oCoi
N.camnum g^oc reproductive performance ©psogc
significant difference GGog^g|6coocop$g Ggs© dairy cow
08 outbreak gSG©a>^ chance ojos^g^oSs Ggo^Sol
G^oSsi
vertical transmission in seropositive cow sjGcooSs
Sj^CG^Ssi
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" goIoSooo^Sgo
" N.canimum co^ brain qoc localize cooQs cyst

forming cooej^cs G|̂ oooscoj^c C.N.S related
Symption goo^ cScSolGj^ocsi

G^lyozdjoS - absortion «co^ adult cow and dog cocosgos sign ac
C.N.S sign Goo^sjG^oSsi very young cattle and dog coc
nervous sign gco^€|g|̂ csi

GGoiGara^GQQ^ - GonoSooooocGC
G3o:Ga:GjcQ - N.caninum co^ GgsGgosoo oos(ys|osooc abortion

[^©GOoocogSs §osooc seroprevalence 12.9% (13%)
o<pGOOo£c)oc oGoooca^s (7%

cooGCg^aD^OQaScoosolGj^ocsi definitive host ggs
OOC^§S SOSCoS G^CO^O^OOoSojOS G^gcSOQ COCO
oIg^cSsi

(j) Cattle farm ooS ggsgjos ^G^gcs^ stray dog coosi
security dog coos sScoo oScooIg^ocsi

g(^^o:gjoS - GgsG^coosco^ GSpolgoo^ooac Ggsooc %
00^^ o^oIg[^csi control measure coospqoc cx)Co[y[
6|G^^ 9r30S|i o8cs|cc Qoooscogc Stray
dog OpsjyOSG^CSI GojgOSGgSG OSgCOg QOCCOC olcOO
(ys G6|l GOOOGJOSGCOGOC iufect (^©ScCo|̂ C
GgSGpSGOOC GGCOCG^o6sI GgSOOOOOsl gGjO^CGOOOCI
Gooocs^^ g9|icG^ocsi veitical transmission
^coc GgsGgGOooo^SGoooc ooGQOGjcsGjcs generation
oococo carry cooIcg|̂ ocsi infected foetus cooGjyooGs
abortion o§©o Glc6|g|lcG|^csi Parasite ocoDgc
dose ^^sjgcsG^oc (^©Icg^ocsi cogsodos^, brain
and spinal cord coc cyst (^©icgcsoo Nervous tissue
CO oa©(g[c6coj^c (^©oIg^ocsi oo(^s tissue coccog^s
^icG^ocsi
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6ao:6g:CDQQQgS - 63lcOOOOeGr90COO^S9C
6so:e^:9jcQ - N.caninum ©coocoosqco gcoocsg|̂ ocsi

j^^OO^^OOC OOGCDCQ COCGCOCOo(^CS O^GCOSG^OCSI
oocsogc reproductive performance, abortion ©ps ooicS
Gj^CS GOO,^6|OD0ScO C06|00§C OCOODOOGpSOOC^ol
g[^csi
(doco5sco©9§ N.caninum oogS|osogcoooGco gocooc
o1gco,siS|CC>^co cj)oogS|Ggocsi oojcSoojcSglgl g©G^
CO^OOGCOO^Gj^OCSl
OOG study COCGgSGGpSOgC Gcocoosoloocoosi GgsoSs
coc GSpj^Sicolcocoosi |osQQoosGocG6p scropositivc
ScQo coc o • cooc ooc©|coj^©&ci |osQr3oosco camcr g^g^sc^sc q^sc
coc8g|̂ ocsi

- egSOOC OQOOSGSpGOGol GSpolj^OGj^OCSI GgSCOOCOGCOS
opsogc symptom jyolGj^csi brain & nervous tisssue
ogc predilection site ^©Gj^csi gosooc goso^GGpscTD
O300SGpS00C0 8j^©COgSoOOOC6|olG|̂ CSI AI COOSpOOC
GOOOCSGOOO gOSOOSCQOOO OOSOO^^OOOS^ GQOOS^^OO^C
sosoosG chance ^^soj^ocsi semen co PCR
test cooIcg(c^8si semen oococossjcoo oogoo ggoo,
€^Gcx>sGj^csi semen cog^ infection (ySooo oogoo
COCQG9Gcosg[^OCSI
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6S0:6S:00 9QOpS - GoloSoOOGCSOS
o o iL C__. u

Gso:Gg:9jcS - Neospora pararite co^ egs(^ Nervous system ^©godo
Brain and spinal cord &c Gf3gos Tissues opt coc§
G^ocs GC0^^6|olco^ii 31g|̂ oc cocs parasite ©ooog^
GOOOGgSOaOS G^CO^COCOGGOS^C OOCX)oloQ GC^OQCQCS
icGjgOCSI GSOS^OG^ c8cSo1g[^OCS G^I^OSGOSG©
cSoloo^ii

g(^^0:3JcS - GSOSgGCo5cX)^S GSOS^OG^OOGGG^GjgOCSI GgSCOCOX)
OOCOG OOGSpCOolG^OCol lOUg teiTU 00CO6| g(c7^CoI
GSOSCO©^[SOO^S&CQS|CO COS^[SGCOOCQ§C <7pCX)€|G[^CSI
Suiphonamide qqoocog oo©^[s§©e(^csi fosooc
coso ODCO^ gs|g|̂ csi cyst cell wall co oo
co^c cyst stage co£ co^ g6|g[^ocsi gsos^c prevent
GcooScG^ocs effect g[^©g|̂ ocsi

6So:Gg:cooGQ^ - Goloooool^coS^s ^
6Gg:es:Gjco - ©oooos Abstract G030006[goo£ GCpT^ooosa^^sooocwcx)

6|GgG^S^oloSo8 oG2-9oS3j(5, 9o(53Jgi ^
gcGO^f gScgocsi E.C member «jos OT6f§c oio
Spooc jycsocicolsj^ OGCOGOSolGj^OCSI

6Sg:eg:aD9QG^ - Golcoooolg^f.
6Go:Gg:GjcS - Ggs[^[[GS|Sc8€gDfops(^l reproductive and productive

performance tpsooc 6C330ooo1 constraints
1.reproductive and productive potential of the animals
2. management system

3. diseases

4. feed
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cDsoooo&co^ 6gs(^ protozoa disease ej^c dairy
industry ooc constraint (^©co^ Gsp< |̂̂ ©ol6[^ocsi
very interesting and very informative paper (§®Qs

further study cooScS pilot study (^©ol
©l^csi dairy industry Graooco g^ocooc applicable
(^©COOG^j^©^ 02pgCcScS©0S GCDJS^OOC^G^OCS
g[^[^sc§o1g[^csi
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Methods of Approach to the Development of Myanmar's Indigenous
Chicken ©oco&^c ocococo^ eso:©|:©9|̂ |̂̂ ^cS<^;

6ao:6g:DD33Q^ - GolooooosccSooo
6SO:6g:9JCO - Oo|8sgCO^c8cS6|CS^c8GJOSa36|̂ OCSOCDCOOOOQ

60SC0^9f300oS Goojs^oo6o]e|̂ csi
©[y[^^GOoocs€|cs|go6o8 formulated feed cogjsQs
GQs|acsac ooSooco^ 39qs9QEoo cgoosjcoooosgo

n o o o I—> c
aSGgOQG^CD OOCOG[^CSI

GOQocoocooSooGosGps Q9G^[^c indigenous poultiy oo
backyard farming 036^^, G|yocsi go^coooo ooo
byproduct Gogjs^s ggsgco^g^ocsi by product
Gogjs(gcs(gc formulated feed GogjscSG|OQ performance
G9c8cSQr3jy^€|icGCOOSI cSgODCO Sp&fSOgS^S|ScGg3C73

O O I—> ccocoGjcgocsi
G( |̂ojo:ajoS - Economy aspect cogoocogscoc goIocgI^ocsi

(J0G©000§S<^l Sj^goSsjoS^ GOOJSCOCOG^jy^Oj5<^S<^
OCGCo8sOOoSG6|SOOgSOO^olG^OCSI G^OCOgC CCOHOmy
CO co^cocoG£S§©Ggocsi rctuiTi OOOOQSp Gg&COO
o3©OGog|;gcs(yc farmer oqcooq otoosgocIcgoi cx)g
©oooSsogc hatching interval 08 oco g^SooGf 3
gocoscoogcsi egg production c8 (soo ogo 00
cSsCOOG©[0C;G^OC COCOOOOQOsj^C 030^[S§000 6CO.€|
g[^ocsi
^cSgOS§(GS|SOOC 03©OOoSgOQJS€|o1cD ©^OojgSGj^CSI
village levels ogc by prodyct 00 Free 6|Sctx>§c
OQC7^[SgolG^OCSI
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- Natural condition ooc g^ocsso^co oocGcojS€|oo(gc
GopcGoso^oooc full ration GosScooooGj^ocsi
confine cooj^cs^, osgoosi^sjoSgjcq^ mortality rate

O .1 c c c oco c o c c c oCO control coos^^§c gg^^ssjcsi ©coGcsgcopsco
G96aOCGGCOCo[^©G©6^^ S|̂ goSo]G^OCSI

6ao:6S:COQGO^ - G3loOGOOGGr30CCo|sSc
Gao:G|:Q]cS - (o) Formulated ration coc j^cocoS ogoooS Ca 0.26

sc layer gqoocS 0.21 Gu>S|gcoos[gc5G|̂ oc Ca %
^^sG^oDgSco oocg|̂ ocsi Layer oo maintenance
ggcocSgoooc Ca 8coo^(^©[ys Production csgcooo
3.5% SCGGCX)COc8Gf30G[gOCSI

(j) hatching interval ^ 70-80 day gooo eog.e|
Gj^csi oDcscTDocoGGoocs foHTiulated ration Gogjs
GGCOjSI

(^) hatching interval gqoocs molting co oocojy^Gjgcs
S|/g§ii

cggoiGjoS - formulated ration gg^o biocomposer sc cow dung
Goojscx>osGj^c;i cocsG Ca, K, Phosphorus Gps6|ol
G^OCSI oloCGCgoSsjCOGOOOSGCOOCO^Ss j^COggGSpgCO
(gcsi ggdlsgcsi oo(gcsGpsGGoo^s|̂ Caco Biocomposer
ac Cow dung g €|gcsc8^coG|̂ csi
Ration oo two regime programme ^^goscoosg[^ocsi
coop OOOOC GOSOOOSOD^ OCOCOOOGCOCS QooQssc
(^oocooGpscQ chick ration oG^^ggGoscoosG^csi
ooScoGcojoo^c |̂ co[^s©og^ocsgosg(^ocsi ©oj^oSo
Gpsooc broodinesscoGco|OQj6|̂ lighting gooocigcdocs
Gos^ GOGsgGor^ocooosGosGj^ocs tactilc Stimulation
CO^^SGOGOC^^COOGj^CSI



231

molting 00 ocooooj^oooc ogco^s|g^ocsi cooooo
ooosj^c 1 yearGoojoo^c molting goo^6|g[^csi ococo
Go^Sooc g&^s oSoScoocoo oojj^cs^G^oc iTiolting
^©|cg(^csi

6so:6g:co33o^ - ggIooooococgc
gso:g|:gjoq - (o) sospj^scosoooscogS Reference opsooGoT gsosgss

[gcs^coo|̂ ©olco^ii
(go) me GC&r|y6pOo6 unit c8G«rj^GOSG©COG[^OCSI
(s ) 00^©|s||OOG^ C.P ^2.1% ^©G^ ^(§?

matter basisj^oicG^ocsi ooooooooo (yf
©©©gosg©oSo1g|0ocsi

(o ) Biocomposer <^i N%^ 10.6% §©e^oo§c
CP %^cG(irG|o^c 66% ^^G^oloog^ii CP^
&c(^^oloo a§sci»ooi oa>ooi ogfg'
OOOQGOOOCSG^OO^C Q^OOoS (y[COOOOOSOO^
Biocomposer ^©cogSoo Gcpo[yGosG©co
g(^c?i True Protein oIocgco gsocooH
G^OCSI

(j) c8Ss6|SsgoSG§sg|[GS|S 6(§[SCOSOOoSG9r3COCQ
cocgcoosoo^ ©OGoSsgoOogc 9QOOSGOOJS<KOOC
oIgI^SsI

Ggj^oiGjco - Biocomposer ^poocx)ooco^ data oo Myanmar
Agricultural Services co6|olGj^csi agricultural
purposes ooogcocosco^ bio-composer g©olGj^oc§i

- N2 content of composer c8 verify co6s|foS ooool
G^OCSI

- ME &Soc6coc5§ 2278 kilo gScgoSsi Mega Cal
OCOCOG^OCSI
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6ao:6s:o33do^ - ggIcoooo^ccS^s
eaOSG^SdJCO - OOOGgSOO j^COCOOSGQO aOQCO CO©9Cy3|g©Golc5OD0D

strategy co appreciate cooolcj^csi farmer qqooco
COCO^OGSOOCgCOS^^ COoSoQG^§©GgoCSI
scDOOcy^Gfgc o^(3§[coa:>^^ - Gococogco^^so^gS
g^GO(^oS8ccScS€|CsgcO%CQCQG(JOOOCOOoScSG^OC09
G009pGa3OC G300C§C0CX)Co1g^CSI 09% COOpS 09s8
33€^ oocs breed oo^ coco|g9coo9oocscq (gcoo^ooS
QpS&ColcOOCO^%g®5s C09C0C0C0C OQgSi| CofsCOG!
ooosicco^ breed coGDj^olGj^ocsi

Gg|o^;9jCQ - CX)9©OO0GS090OCO OQCOCODD GoloDCOOOD^SGSj^COQCO
coos9©g<x> rose comb gcoGpscoGco.9gs cocscogo
a9gosgc^OfOpSOOCQ 09COfgsGOsgGgoCSI

- ^COOSGpSjy^OS COGCSGgoCSSCOCQCOOO^ GGsgfs96p
Foreign breed g goIcogoscooco^ gco^cQcoGuoco-
Gg9oicOOGS|9olGgoCSI GCOGpCO^^- a:)CsgGOG|S
co^ SOGoicS ^OSCOQCOCO gogcCO^SGpSG @p9
oIgI^^csi trace c8coicco|CGooocG oocGooGpGo^oc
co6cocg|̂ csi genetician Gps(A mandate cogSsg©
G^oSsi DNA probing coooDCGj^csi
G^COOcg©G©l 09COCO SpCOOSGJOSCO GCDJSCMOOCol
Gj^CSI 096|̂ Q^GCOSGCOOCS^ COOOO^ ^Coj^SGpsCQ
GspcsGoSo selective breeding co j |̂̂ s©osgcso9os
%COJ[jSolGj^CSI 09COCOgpOOOSGpSOO^ ^GOGGsg||gcS
gc G9OCT)0900C0GGSGg[(^GgocSI
gocoosGps selective breeding socsp knowledge
G^g[SG09occoos|̂ ^ 22co Technician Gps(^^ cooo^
Ocg©G^OCSI
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In situ Degradation Study of Organic Matter and Crude Protein of some
Tree Foliages in The Rumen of Fistulated Bull ©ocoos^c

ogo;<s^;os>[^[q|Q|oSop;

6So:eg:co9Qo^ - Golooooooo^seoop
GSo:6g:9jco - Fistulated ruminant animals «psoQC

Gooo non conventional feed (sunflower seed cake,
cotten seed cake, rubber seed cake) ©cx>^«josoool
oo^coSsoSscooo^so^loo c8a3©oopsoQC OIOCGODO
nutrient contents opscoco ©5so:>6j§s§oGgSii Gfoccoo

experiment ooc sqcocqoT 90©oops§9 ©GScx>ools[f
a3g§lcSGgo6;i oc / ^ c s

6[^[c^;S)|oS - JOOJ9&©0C)©|yS G^cSsOTgOOO^OpGolcS (^OjGC^JO »
NDF, ADF, CM fc CP coco determined cooooosgs
g©G[gOCSI

6Sg:6g:COQ^Q^ - GoloSooooocGC
6sg:6g:GjoS - Go1aooooco|sGC7DjS cotton seed c^e

aS sunflower cake co §g®c5©oo9gSGQO?s§lB- ^oco
GpS<^ a3©0G9|Cg00G&^S00 GCOCOOCOOSGCXX) OpGCOC^f
§onGgoSsi oSspcgS In situ degradation godogcoo^
Goosolii cotton seed cake sS sunflower cake
monogastric animals c8 g^oooS oG99c^s§[Gfl§B®
oogc ruminant animals cooc^c 99o5sg[Sccog Tree
foliages opsco gl©OSGO§GSOOCgCQGfgcsg©Ggo^
G^oScgS cotton seed cake, sco^gos concentrate opsc^
SOcScOOO GCOCOOG^g©G|̂ OCSI ^^

Gggo:Gjo§ - Protein oo host animal oogojssioIi ©ooooot©oQ^«
cofooosG microbial protein o86|icG(^csi cog(^c
microbes goooo Protein go|̂ GoslSoo gqgoco
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Qracoj[sg G^ocsi 33©oooogco]co^ Organic matter
coGr3o5s^^e|| energy coGax)cog)GpS[qo6[c^csi Protein
&c Energy Synchronize [^Soogqoooo o^goqoSsoo^
35co[goG[^ocsi

" eolcSoOOGGOCGGOC©
6so:6^:gjco - Ruminant Nutrition oogcocoos|co^^ ©ooocoos^oS

[^©Gj^OCSI COGGQgI G§S|sSJCs|cCGJOSG oSsi 30000oSs|̂
C7DGSCOGSCOOOOO ^G^Gj^ocsi ooGCTDOQgSscQ ruminant
production cqcoog coqqocogcoocq cocogcoooqgcoocS

L U J L I. L

GSpCSGOsIc^ (^©Gj^CSl |OSGOsj^[[GS|S
COOS|̂ COG^OCOo[y[^©G^OCSI |OSGGOOCG€|̂ G^GCOSI
GGCOSI ©ScOCS©CX)g OQOOCSGOCOGOO^ GQGJOSSOS^S^S
GgSpCOGQ©© ^SDD^OOC; (9)90gC GCOO©COCSI OOTO[l
COOO Or9COSGCgCO eOgjSS|G^[y©G^OCII OOGj^OC

Protein s^co cocSoraoooo oqgcqocsgoscogoooo
GCOC006|̂ |qOG|c^CSI GCOO©cScSCO OSGCQ0CS3Os[y©C300
co8|€|(§g©^ ruminant production Gogsgcsgc
OOOOCOOG OOOQCOOG^g©G^OCSI gOS&C OCOCOOO^

^®*^^f^^^f<^®|30CSGGOSG|SGolc0^1l
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The Effect of Leucaena leucocephala and Ziziphus mauritiana as Sources of
Tannin, on the Digestibility and Nitrogen Utilization in Goat s>oo3o:jic

OCQODCO^ ®sosGg;os)^[q|̂ o|c»op;

68O:Gg:COQr3O0S - GoHoSoOOOgls®!
GSO:Gg:GJCQ - COG C09C00C00Q SGOpsj^S GGSOCGGOOfS

|̂ ccoog|c^CoI cogcoo Tannin ^ogcx^isg^sg^ocsi
coGGG^^ Digestibility &c Nitrogen Utilization ct?
GGa^[sooooG€pcQG§cooco^c8 c8s|6^ocsi Tannin
content og^^sogojos3gcSoSggc7^[soooSgspoqo
gco^co cSsj^ Tannin cS content co
estimation coocSsjicoogSco co^sgctdocsi g61?c\3c
g^cSgjos G^ocSocscgc co5^6|ica:>co oSgjcg(^cs
GGOSGSSC^COpSlI

o o L—* . c ^ n
g^^o:gjoS - Tannin content co Sequential Analysis &c coogo

g(^csi Leucaena leucocephala 2% &c Ziziphus
mauritiana 4.8% §0^06; Gggosolco^ii

GSo:Gg:cooGo^ - goIooooococgc ^
gso:g|:gjoS - Tannin Analysis ooGpsgs sjolGgocsi coGSOSjfOgc

Tannic acid &c spoo^f^s s|COog§SGgocsi
Spectrophotometer &c goScooGfolGgocsi cogcooqgs
gccooGf©^ GocoSs^Gooo co6^ g6|GOo;o1g(§ocsi
oJooGcocxjfooc GoTgcoosGcoo Tannin data
sequential analysis of detergent fibre gc§[cooa:«s@cs
goGgocsi gl niethod cog crude estimation §©gooo
cogs reference GpsaSoocogG^Ggocsi Sequential
Analysis of ADF followed by NDF (gSolG^csi
Sequential Analysis coc ADF oooos|C6p§SG siSjOOgJ
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result eoT^w NDF cogp6|ol6^ocsi Tannin (jo ADF
Solution cocoGojSco NDF Solution 006000 gojooc
coosgcoog|̂ c ADF 000 NDF co&cocoooo^c ecfiTj^G
cx)^ Tannin 2%&c 4.8% co6|̂ [^©o1g|̂ ocsi oogcjo^
GGSGGOSGOTOCOcS SoCOOGOO&C C^O^Cf^OOgO^CgC
Tannin Analysis coos|̂ Chemical QpsG6pc6coo(y§©^
G^ocososo^o^Soo^ Tannin co Tannin acid &c
^ODgS^^SCO Co6^S|COO^j^©G^OCS
coosolco^ii

6ao:G|:c»soo^ - eolcSoooGGocGGoc©
eao:6§:Gjco - ©ooo&swggcqg^ ©c6oc©os86ooocso1g[^ocsi %<^J|p§.

CO^SGCOOCSG^OCSl GolcOCOO^^GOO C5c6oOOS©gCO
ej^ODcS G|SpC§G0©0^SCO^90^^^ ©©COCSI G^GCOSI
GGCOSOOD^ COCs(^)coC;^ g00go GOgoo©ps^ O^ODgS
OOgCOGGOCO GC0j;S|CGC)00CS©0000 OOGCOOO^ coocoosol
GgoCSl ODGOOCOGSCgC ©©SCo6GQ©o(c^)^[SSCC009€pOgC
Gcmcogsi SGSCPCOSC J3% GOOO©COCSgo6l 3^*^
ecoo©oocsgc6i ^0% 8;gcS©co |̂̂ 6 ©osoooGOOjsspooc
Tannin (jo J2% gcoo©cocs Gcgso^c oogooocssos
(§©Gj^cs Gcg^s|olG^ocsi Tannin <jo Vegetable %
f0^sco|c Digestibility effect ogooocs^ Vegetable %
©pscy^c Digestibility effect ^gSscoosGj^ocsi J03 % fp
eOOOCS^ e^OCs8cO|C J2%COCQGO^OCOjC gooocsgcoosi
OOCX)GCOOOOc8 S|G|CGC7DOCoOCOII 30% oocooo^c
GGcoocs^ Tannin cog^^cogo^o^i
CO Gocojys COCOCOJCOJGCOS OOGCOOO^ [y[C006©3JCoi
cgoSsi J3°/<> f§ 30%gosoow §33^08
so3.s|g|opS;i oiaSco Ruminant co fistula co6|ys
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fistula 0000 Nylon bag co^cogSco ©oooSco^ooo
CPCQO Os[yS COOOGGO,GCOOd6|G|yOCII oosoo^ IAEA
aScoocpGoc Nylon bag GcocogSs sjcoo^ Nylon bag
^ bacteria Gcoocici cocSSc^ co^coosoo^ jsogogo
Digest cooSc^ {socosggoogoIgI^csi coogjccx)^
experiment 08 cooc86|Dd[^c aoGooooog^^cGjosoocgcQ
cogsGCTDoSs^i ogpG€|SOOcococooGooooi productlon
OTCOCOOIOOOOSOC^ 009C0G00CX)fc8 GOCogsCOOGOGJCol
G^OCS GGOSGgSCgOSoloO^II
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Pulmonary Lesions in Anti- Sera Producing Horses ©ooqos^c ocococo||
eso;a|sss|̂ g|_sjco®p;

Gao:6^scos©<^gS - goIoSoooogsogscoc
Gao:G§:Gjco - gcSTQscx)^ lesions Qpsooogc pulmonary lesion cooo

coo COO3CO0S1 oolaosGoo lesions GooGspcooscocoos
U ® LJ O O I L ®

coGjcGj^csi pulmonary congestion, haemorrhage,
oedema lesions GpsGOo^olcoooosoo
co^sGcoocsi Pathology ooccoosogoo BPI g Horse
Gcgcocsco^ coGco^ Section cooj^^sp
Amyloidosis coGoo^ogoo H&E stain cogcoco
specialized stain cooscoosoocoGjCG^ocsi ^gSgcoGj^
Gosco^QQG^&c Amyloidosis co liver &c kidneys
^co^s goo^s|g[^csi immunization g[^occoo gcoco
CO Qoj^s chronic diseascGco^ cogSsGco^s|Gj^ocsi
Immunization cocgco,s|co^ Antigen &c Antibody
reaction go plasma cell GpscoGco^s|G|̂ ocs ©co^j^c
g30sg|sgg;|̂ ^scooso1co^ii

eg^o:9jco - Pulmonary lesion oogc kidney, Liver, lungs, heart,
spleen c8co6go1g|̂ ocsi Viper case coccosj^sco^w
M.P.F.V 125 ip Suppurative Pneumonia co
600^S|̂ G^pcsi alveoli goococoS pus cogcos|G^ocsi
pus (Agcosooc pulmonary haemorrhage &c pneumonia
CO case cocscoc Gco^6|Gj^csi Amyloidosis co Viper
&c cobra case opscoc MPF V-334 &c MPF C-917
cococ liver sc kidney oocgco^6|g(^ocsi Amyloidosis
^®co.®§<7d specialized stain cosgoIg^ocsi ocog H&E
stain ccsj^gSsp Amyloidosis suspect DMR
cSc^igi of^oooogSGcoocsQ; Congo Stain cocassol
gI^^csi Amyloidosis co kidney §8 liver ^gco^g^si lung
P «6|̂ 3jgcs^©G|̂ cs Gj^l^oscoosolco^ii
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GaOIGgSOJGQO^ - 63lcQCD0ea30CC0^S
GSOIGgSGJoS - COGOOOO&OTC luHg CO 00000COOS COOS GfOCOOO^

kidney, nervous tissue scco^sgooocs liver &c ooo
cococooecooo co^sgooocs ©ogogsgocSco^c gooocs

c 1—' c n c N c n £^£Q^jyOGj^CSI g|̂ coosco^ gocococ g^gooooosc
GjoGosoosSocococ Enzyme (o)% cooolco^oo sooo
coosG0S0jcG^ocsi pocjyco^ooooSscoc Phospholipase
Enzyme co©0coooIo^cg|0Gooooo&c GjoGos^
lesion ^ co^^©g|̂ ocsi Lesions oooe^oS
cooococ0g(^ocsi g^gosoo haemotoxic
Gooooooo Neurotoxic, cytotoxic &c cardiotoxic
activities ^Gj^ocsi GjgsSoqocoIco^ ooj^s enzymes
GJOSOOCO^SGciTjyOOCGj^CS GGOSG&SolcOgSlI

osGjco - G^sSocoooc Enzymes (jS) ^[scooo g^^soI^g^ocsi
oSgCOOG3OO©00 Gcirjycoosco^ 6[0s86cooocolcog£
enzyme scoo|̂ sg3cooo©0^^co^ Gjosoo^ol^i^g^
enzyme 0cog[^ocsi Phospholipase enzyme co ©[gsoo
oooscos^ o1oc00JOso1g[^6si olG^occjcs enzyme
COOOOOOOOOCOOSGoTlySG^OCS G^j^OSCOOSoloOgSil

GSgSGgroOOOQ^ - G3l00000©|sG300C
GSOSGgSGJOO - GjgGSoGj^GSOS COOOCOSpCOC ^CSCOCOOCOsQs 3000C0

OOOG^OCGCOSCOOO CO^SGCOOCSI T.V^ Gjosooco
s8cO0COOOCO6|| Qs©osg^ooo gco^S|g(^csi §cs^
OO^Ss^S^ gcSOOOOSsScOCO 39©OSc8s COSCOCGj^CS
3o[ |̂y[ GSOSG&SolcOgll
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G^^OXSJOQ - O^j^SOTGCOOCOpSCO QcSS3©OSo8sGOCOS^[ic6|f
ococo6|G^oc;i gos^cogSs ©«s[^ge|̂ ocsi cogo^S
(^CSCQCO Gr330COG|yGj^OCSI SOSGCOSOOC OQSOGJO;^
^cscoco response g^g^ocsi sospgsGO^ocscsc
c8cOc|̂ ^COSGj^OCSI OO^Ssj^sjyS GQSOOGOSSp
ooc GcoG^ GcsGr3©os monoclonal antibody hybridoma

' ' Q Of©

coocSco^ Antivenom oocogosgcoos ©gsoosogs
g|̂ odsg^ocsi hybridoma ip tumor plasmacell sc
Phospholymphocyte co cross cooooosg|̂ oc;i
lymphocyte coco^; divide cooSc^ plasma cell
CQcopS; GGco6©co antibody cdoqScg '̂̂ csi tissue

c ^ pculture Qr^oosgcsopscoc implantation ocooooi G|gsoo
ocoscocooo^ Antivenom oooqgosScocoos ©gs©oss
cj^CSI ©COOCOOS^GCoScOgSs GQG(gC3^G^G60S60DS^
ocoo^SgoosoIgI^ocsi oogccoco antigen co expose
coocooso^c tissue culture oosj^co;
Antivenom cS Or3j^OOCOGOSC06|olG^OCSI [^CSOpSCO^!
33s8ooo£^ GGCOGCOO^[y©G[^OCSI |gCS^
Amyloidosis6^oc9QCo^scg[ysGco[^6|o:)g£" (§csgooco
c3QcocogcGQfaoc Vitamin E goso^c antibody response
oGcoocsGcoos ©^soosoG^ocsi j^csGjosGO Nutritiou
gI^OCCO^SGCOOCSI Of3GCOOC6COS^ CO^SGOOOC!
g©og©ogoo|̂ g|̂ ocsi g^ocooS^^sQ^s gcdoc
(§©G^oc; ^cscocsGj^^osoloogii

cooGO
J
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GSOIGSSCDOQOg^ - G3lcOOOO©|cOC
GGOsGgsGjcQ - g^ooooQSGQoocS rescarch co6s|| proposal oqc6|o1

g|̂ ocsi o3 |̂ooco^s Limit 93 |̂§33oocs ^csops
GCOC^QCOOSUO CO^SeOgCTD ©OQO^S|Gj^OCSI SOSp|̂ S
GOOGQ Goojs^oocole|̂ ocsioQ |̂oG3oocs Specimen sj^
93COOCo6c8 S|c5gCOOSCD ©o5oS|6|̂ OCSI §§ CQoScQoS
CQCCO^S jgCSGOg OOoSGCOOOOGCoicCWCOOO 6«SCX>OS6|ol
g[^oc; ^©icoa^soo co6s|o1g[^oc;i gqoscosgcxx?
CoQsGJOSCO GOQJS^OOC^Gj^OCS |̂ gS©oSG[^^OSC^03gSll

GGg:Gg:aoQGG^ - goIcoooocS^sgoo
Gao:Gg:GjcS - g[530o6^6Sos&cocqcx>c6^ ©cqoc©osg^g|o^csi field

parctice o^sj g^goscooSoo^ gosGjoscooooD^sG^ocsi
GjgCOoS^S OOo8G^gs8cO|C cSoQGCOOSGOOOoll 00^
GoooG^ocsi Neurotoxic [^©oo g|ggoqoc8 (§®
gI^ocsi sog^csg Gcosoc^G^lysoc^c haemotoxic (§©^
G^Goso8ooax)^©[ys oQoSs|icG^ocsi phospholipase
enzyme « haemotoxin ^ otsooSco^ RBC <jo 60g.s|
^ GOO^G^OCSI Gjcol^cooc GOOOC&OG^CSO GCOSCX)J
oooGcg,6|̂ [y©G|gocsi ©oooQsooc lesion(j)9cos^
tissue (j)9COS^ O^OQOQOOOOSOCgOS g(^CSI 6^0000^
GCX)CO^ tissue GCDoSoO GQ^SGj^CGODO)^ lung
cocoas coGopoS ©Gscoo^si prepare cooooscocoosop
copSsGCOOcsi preserved cpoGcopSoosocooc GsosGj^oc

c c n c- °
cell wall GOOOOCOCOOS OpCO^S6C7X)CSI 09(gOSOO©GOQ
co^s Slide cposo^c ScScu gSocoosi
OOsgoSCOOQCOOS OpCO^SGOOOCSG30SG|SGOS^fSola)g5ll
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J0j^os3jco - ^©oooSsco |̂ cs(o^)gctx)c Gcocoosol
g|̂ ocsi g^goosc ooococq^ Tetanus case
(2)ecoocsc hyperimmunized gco5c»osco^ (^cs (2)
GcooccQ<^ lung tissue co section (^cojys gcocoogo)
g(^csi hyperimmunized coocoosoo^ gcs(^l tissue
coc pulmonary haemorrhage Gco^s||ys alveolar tissue
(jo wall GooooG^G^oSsi hyperimmunized gcooooos
03^ [gcs^ pulmonary haemorrhag cosoggco^s|g|̂ csi
lesion coco^or9GjcD^ g[o3o5c:oc phospholipase
enzyme 09^8 o^go- enzyme opsco^s olGj^csi
phosohlipase enzyme oosco Gc^rgs^gcsGO Gjosoo
or3oscos(^ pathological effect coo^gossccoogo 09qco

^ L LZU L j
phospholipase enzyme Gj^cgoGj^ocsi
enzyme gooco^s pathological effect GosicolGj^ocsi
ODGOX) phospholipase enzyme coogsGjosyps gossc^
^®g[^ocsi lesion coG^gcs^ g|ggosoo©^cocScv^S
^®®^f,COCS OCOO^OSGOOOGOaO^ 63 mg IGjGGCOOCO
OOCOO^COCOD^ 333o6oGOCr)^ 60 mg ^gI^OCSI gcs
Gpsco immunized cooco^gq^^ g[g30oco ^gSs^pSs
®:>Oo5sCOOS^ eOOGOGCOOoScO^ OGOCIOOO GOOSGj^OCSI
egsSoc^i action goGofGooo^ hyper immunized
immunological disorder goog(c^c lesion ®oooos|gco
(§©o1g^ocs Ggl^solco^ii
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6So:eg:cooQo^ - Goloooooj^cGO
6Go:Gg:9jco - ©oooGscoc 6|5GosGr3soosc^cs(2)Gcooc hyperimmuiiized

coospooc unsucessflil (c^jGoooci successful (o)gcooci
g(ogo:)ooSgqs8osc(j) goooc hyperimmunized coosp
ooc unsuccessful (o)ggqoci successful (o)gcx>oc eco,§
g|̂ ocsi GcJrjyGSpcocGog^^Goo^ lesioHS ^ successful
ac unsuccesful ooc lesions ooolcocoosoocx)pSsGooocsiJO o IL ^ ^ ^

Gcocoosco^j^cs^ Antiserum GCOoosjooscocolGj^csi
GGcooo^^cs^cogSs 3 leslon ooosoa^c G^csog^
cScoGcop^GoogolGj^ocsi Hyperimmunized coospcoc
G^oo^ method cooosoo^cqco^sgooocsi
o^^cos^ 6|Cog^^(^sQs cosoo^oooSs^coIgI^oosi

Academy oo 33^§[sjco1g^csi ©oooSs(Pco6|f
©OaD6sg[©ODGpS^ OOfOOJGOpS^ g[S©OSCfiOOOO GCOC^
Academy GCo|̂ |̂o6o;G©9jcGj^ocsi M.V.A ^oood
Qr30CDCOS|0©^S GOSCoSoIg^OCSI Oo|o8sGQsGCX>OCOg5l
oogcoscoosoIgI^ocsi o^^sc8oocjyo^cs|&cGgoococol
G(o^Coi|c^©icGpSg8cojc g^ocs©©ooogsgcoogo reward
CO^SGOsicOJ|C 6000C;^(^©G^0CSI ©090OC0C
©ocoSsa>COOO(^ ^OG^olcOOSGOOOCOgSs GOOO^COOO
©0030C0 ©oogoc©osg|̂ csi cSgodo ©osogoTcoc

L L ^ C C" O

©OCOGSGCQO OCD(y[003GCOSCOCOOOSCV^C 90CO^OC80g
OOgSoO OOCoIg^OCoI G^OCCgC©OCOG«^Ct^SOO
coSf, oc6g[GOSG©coG^C! o^^§ieso;G|s GGS§fS^S
olcogSii

G(g(go:3joS - successful lesions &c unsuccessful lesions fp
ocgcolGgocsi GOocoosoo^gcsG Antiserum gcjoo^
olGgocsi method p g|ooiccGSOso1scoocfs©oo^&c
^ScSCOGOOOOOSJOO COCOOSCO^GOCOOO GgogCG§o1
g[^OCS G^^OSoloD^II
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- ggIcqooogcsos

~ cocSoos ej^j^oscoolG^ocsi ©OCOGSgC
2^«coor)6|oo^s&c ocS^[Gos6|̂ 30&^o1g[^oc;i

33OGG00C3r39jcS3JCSCO^S OQCOc[^o1g(^OC5I cSgCOO
coSg^^oqo^^oocgcoo I^ScOO

COOGgDOD G^COCoIg^OCS G |̂̂ OSo1cX>^II

Gao;G|:C»QGQ^ - Golc^ODoggoS^S
Gao.GS.9JCD - ODODOSOOC CDcgcODSCO^Y^ g^©olG|̂ OCSI GDggg[9JC

CO0D^ GgGCDDCDGOaOOsS (j)gCOOC G^GOS ODsSoSC
(3)godoci qdd;cos(2)gcodc 8 experiment coc odscdos
COgDOD GoTgoODSolG^DCSI COntfOl (^^GCOOColoO^CO
cogssocoDSG^ogsi comparc coosi^gdcood (^)gooocoI
g^dcsi Mention cooo^c gooocsg^(^og|o^c5i Cobra-
2, Viper-5, Control-3 gcodcoosoo^c 8ggS©cx)^
®ocoGsg©©gSco g^coco]g{^ocsi M.V.Sc. Thesis
g©^ g^^CGODOcCOOCOOSG^OOCOCGCoScO^SI ©OCOCOC
GGCfiTgooOS^ G |̂̂ GOsgcsg©o1GgoCSI G^OC©OCOOS

>^l
CiCOO^S Q^g^©GC5rgG©9JCGgoCS 9D(^g[ GSOSGgSCgOS
olcopSr

G9o:G|:aDe»o^ - G31c8o:>o©oococSgod
o §*®J^ - GolcDcoDgS^oDCD cooaco^ reseatch ^go^6olcs©&c

cooas|G^ocsi Ggsoogsosgo^i M.P.Fi 6osc7pgs©sgo^i
Ggs/Gaoscogococo Medical Research ©oo^gcgo^©&c
©GolSscoocoos^ integrated researchcoSajyoGj^Dcs
GGraocgcOD^GDCgOD OaDCD§GCODC5G[^OC5l ^GgGOO^g
cxjosoDgD Q^GJcoGDcocQopsgS G^ocoD©^^coc co^Ssg

(§CSGp!<^ Gcoaosoco COOOO(jS8cOog©G^DCSI
cause CDcococ removal of the cause co cooicoo
PC ( C O. ^ L L J[^©G|apcg| fOSSJp ODGD©OOOSGgo|̂ OSolcO^II
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Isolation and Identification of E.coli and Study on Pathogenicity of
Identified Strains in Broiler Chickens &Dco&<Stc ococooS^ esoses;^ ^ O O

Ssl^gLSJCOOp!

6SO:6g:OOOrdQ0S - Golooooocoj^c
Gao:G&23JoS - ^^(9(9)19^ GCOOO^j^o5(o3)eOOOCCOSpOOC G^CX)^

(§OGOOOCG6|Gg^O COCOgScOCOgSGCXOCSI (^OOC
G^CO^ GGs|̂ |[^^S©^©CQ 390Os[y[COgSoO COg^SGCOOCSI
G^co^ Antibiotic cosgoo^coco^sgooocsi cjSgjcoI
g[^OCS GSOSGgSolcO^II

g|̂ |c^2GJOQ - j^OQGCOGpSCO COSpOgC OODGj^G {e^GCmC\ SOQCO
(^Co(g G(<j)gOQOCI COCQCo(^CQ(gG (9)60006 ©OOGol
G^ocsi Antibiotic oog^sc Oxyteracycline co
cosooosGjgocsi Slatted floor ©^©&c j^coGpsoo sgs^j
oc>osg[^ocs G^^osoloo^ll

GSO:Gg:COGr3G0S - GOnoOOOOGCOJOSO^S
Gag2G|29jc3§ - E-coli strain serotype (9) %oo

isolate ooGGjgocsi Mortality rate
CO^SGOOOCSI record coocoos(§csgGS|Oo cogSsecoocsi
E-coli (^©©(o^jecooc isolate oospooc (09) E-coli
possitive sico^Sgo g^oSsooooco oSgjcg|̂ ocsi (09)
isolate E-coli positive cog^ooooooco E-coli Bio
chemically identify coSIcod^ oocog (9)99^
serotyping coolers ooj^ (0) ggogooo serotyping
COO^ GSjoloO GoTgcOICogs CX>6GCOJOG^COCGgoCS
OOC^GSOSG|!olcO^II
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G[g|yo;ajoS - record ip cooj^osjcs oooooosco goIcsQsoosoIg^ocsi
GOD&^S^ ^-ooy© ^g[^OCSI (JOGCCQ 50-70% 00
GODcooGoo^^ COS research cocoogoIgI^ocsi Mac
Conkey agar co3ocos^[sg^ocsi Isolate ooospcoc
(^?) E-coli positive 6co,s|j§si
§cs^ Mac conkey agar goTcoc Rose pink colony
G6OS§CS6[^CCO^S6000CSI Indolc positive [y©6|G^
G^spcgc Indole negative co^sgooocsi
CJ»cSs|gcS^©G^OCSl OOj|cO^ (o^)sOQCOcocoas §^0
OD0O Biochemical test &c gqqcq cSooooo^ indol
test ojosco coo^sG E-coli positive oo gctdooqsjgo
sjsoIg^ocs ^cscocsG^j^solco^ii

I Gao:G|;ooOTGgD - e3lcocoo[^[jg|p|s
|i - E-coli^ q^oooscoSscoooogoo c1sgoco^soqco^©cooc

©osGGcoocsG^csi Japan COC OCCOcSclsCSQGOSQO©©
^®^2og39cogsg[^ocs^^co^ (gq) O -157 p

Food borne disease outbreak (ySoogSco g(^9C8o
Isolate coooo^ E-coli p isolate

COOODgS |̂ C0[^^G00jS00^G9©0^ cIsSC OCOCOCQOO^
09©ococ olc^scoosaocoo cSgjcg^ocsi ooSoqoooq
(gcoGco^ contaminate [^©SccooSco ooccocoosi
cSgcocS Qogos enviromental pollution g^occo
oo£ooox>sooco^sgoooc;i B-coIi serotype Gpsco
Biochemical test, Rapid slide agglutination test
SP°f9 iticntified coocogSaocooscojyci
33§os phylogenetic analysis GJOS CO6coosooo^coos
COGJcdlGl^OCSISOCOGJCaD^^OOGOGOCOC CnS&COCOOOOQ
DO^ clsG^CO^GOO|SCV^C C30©OGCOCOGOCOGO^C cIsGO

I'
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pathogenic food borne outbreak 6goc6|§
bacteria «ps^ latent condition

co^[OQoc>g ocQo|soojccoc oosGpscooS^ isolatc
COOCOg [gCo(5(^ OTOOOO^clsSC OOOODCQC0^090:>OS|
protein cx>GGcogoooso^c E-coli bacteria
transmission of^G^sc olc^s^ G6po1(^©Gfa)coo§oo
o§s©os8Ggocsi Phylogenetic analysis identification
coo8co6|gcs oraG^cs^ serotype cq©gsjcs©|§oj
spcoc Biochemical test, Agglutination test
Phylogenetic analysissc|gosGosico^cco9 research
^ 8[y^©G^^8G^OCS G9|0(y[GSOSGgSolcO03ll ^

Gg(^:Qjo8 - a38o:>OTOsg6 serotyping <p DMRT coo^ogoscd^
rapid slide agglutination test cScoocoSsegocsi
33§OS test CoSsCOeOSaolegoSil 33g§6SgS6|S
SJCOcS eCQJ!«CoS^dlG^C! G^^iolcogjll

6so:eg:co33o^ - Golcocooj^ccoc ^
Gao:G|:Gjco - Sample oooog E-coli suspect cosoooojo

=o§S o^=o^OTCgc6G@oS E-coli suspect oocoj
eg^Ssi commercial bioiler gopsogS
complication o3ecoSop!o1s|c^cii E-coliscogG030
espolops geoo- C.R.D with E-CoIi A.P wift E-coli,
Salmonella opiogcojcS e€p6cg:§oecg.«io1co§| S^ple
OOCO^gopScS E-COlio? OOOG^CsSciM^cS ODSJCOl
gKoS; GSO!G|:oocgoloa^»

G|5^o:aioS - E-coli suspect|g6s[g£!W gcoco£S|̂ o503 post mort
coSgpSsp 33§03 lesion §Sa.^ pericarditis, perihepa^,
air sacculitis Gc§.cvag E-coli o. oiSooosSop^ edg
cooscogS qSscS osGgagi os^sgSsggegocs eggos
olcx>^ii
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Gao:6|:o3QQQ^ - e3lc8o>DGa9o6gS
" E-coli acooooDco^ cooc^scoo&cooooooo^ vaccine

OOCQSole^OCSI E-COli SCGQeCJOOGCOOOpSQpS 3q(^[SOC
e^ODgc §^©c6gs GgGo;cQog©6^ocsi E-coli (p
clsco^ olSoOcS ^COGOSCX)^ OoSo^SOOJCI COG^CO^
ocoo^soojc^ ofscooSoocD GOO Scoops bacteria

pep—, O "• O""- ^<^?g©6|̂ csi oocosoogc faecal contamination,
normal intestinal flora cosgogs&c contaminate§e L Tjo

©oooGspi Q^%%§6|̂ csi serotype g^coooo
Epidemiology oo G^oo^G^spoD |̂ c6gosco^ cq©
coc o^oosDDgc Broiler gG^j^co^Gspolacoso 3oco©o
gs^&cG|̂ csi secondary gog^&c occoog^ocsi
(^soogI E-coli p primary pathogen ooGf &c gScoo
g[^ocsi Broiler production coc immune suppression
g©60D3^ ^©Q^ops^s GC0^6|g[^OCSI ^o1co(o)gOG^
fc Marek s gSG|̂ ocsi oooqgosgoIcocoooo^ [^coco
pre-vaccination coo6|g[^csi Marek's vaccination
p successful Ggocojc E-coli infection s|̂ g©
g|̂ csi ocoQGosgoo^ immuno supression
g©e^ocsi Merck's disease GgSccooco^s immuno
supression g©G[^ocsi immuno supresion g©o^c E-
coli Qoooco opportunity cos6oscocSg©G[^ocsi
GfocScoGjoo^ vaccine cosspcoc |cpco6olco©
GspcooD^ live vaccine GcooooocoGosj^sp

vaccine ops^ g©cooGco^6|̂ E-coli
ccG Q^cofcooSoooGoo^s|G[^csi Entcropathogcnic
SOGOG COOOCDCOGS E-CoH gcoo^o^ OOt^OSGOSGCOCO^
0^^ P.M coog^cv^6 respiratory tract GOGco^sjcps
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G^ocsi ooG^oc pericarditis, perihepatitis, air
sacculits, alveoiaritis cogoo^si^cs^Sg^ocsi gcogjo

meningitis case GqoG9Gpsj^s6oo,6|6^ocsi
brain a cerebral haemorrhage ojosojosGqo^sjG^ocsi
braincQ Isolate cooo^c goo,s|̂ [^©6|̂ ocsi o3oosco^c
cerebral infection <p o^g^g^ooscq q^co^sgcqocsi
^osooooc^ GOOocogSsGooocsi brain oS GjosopsGspoo
g|̂ OC;I 6COS00000030C GSpoooo^cooS t^oScosi ^OSI
§OG^csa5 oGspcocj^ocsi G9©o^o;ol^ enteritis
(yooooooGo respiratory tract goc|§; enteric form
j^OCOOOO OOpSGj^OCSI GSpol[^©D3^ GQGj^OCS^
immuno supression §c cooS^oo ooooDooG^Gjgocsi
Vaccination GoscogSoa^ogc GsosooQCDGspi (3^
Go]oQcoc;cx)gS GOGc^GpsGol antibiotic cd
Ggocsi Antibiotic (p secondary bacteria c8
So^cs€|̂ {g©G^ocsi 09000 bacteria p E-coIi
(y©G^ocsi E-coli infection coooosgosg^gcdo
(ycoo^o^ immuno suppression agent (^©g(^cs
[y^©O06SOSG|SC)lc0^ll

- G3n00000G990C0g|:Sc
Gag:G|:3JoS - OSOSCOSOO gggOOGSOSGgSGOS^ ggojs^ooc^oIgI^ocsi

Enteropathogenic strain ooGcirgsjgcs^ DMRT s)
strains oooscosoo^ enteropathogenic [^©GaooGjgoc
GoTgcigcsgSGgocsi Gcospooc isolatc COO6p(9)%00
e|̂ cr)j|(0)^[soo enterotoxic §©ScGjgocsi Enterotoxic
gooScgRocsi Enterotxic Septicaemic gooIcg^^csio* u LJ ^ Q
DMRT C06 enteropathogenic strain ooo^GDooG|ogoci
identified Co6Sc(gCs[y©G^OCSI OOJ^(0)<|[SO9OOOOCOgOS
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s©os36[^c:i identify qcooIcs^ ogcos^sc^s
©gcD oocoosGcxoco^s Gocoooc speciflc antiserum

gcooIcsg|̂ csi ooj^co^ strains coqcooIc^
GoooSso^olcgocsi E-coli problem cog§^csIc€|̂
S|cooGcoo strain coof3o5s^[^ vaccine Gpsooooic6|f
^[sooso^l^oG^csi vaccine co qqoos^[^ [yaxDfoco
g^^5s|6gcoosi vaccine ip cross immunity ops §|ic
Gcoos cSgjcoIg^ocsi specific common [yScogstrain
coor3o5;^[o^8 E-coli co ooosgosIcgcooscogjc^ coool
G^oSsi vaccine cS (o)oc6coo|̂ so]g[c^csi ©gscx)o
coojyscoGcooco^ cross immunitycosoGGosScGj^csi
strain (o) scoocojc gosIccoo goo^6|o1g^ocsi odg
research cx>^ vaccine ops develop co5ics|̂ &c
antibiotic sensitivity test coolc6|̂ G|gS||oS^ cooggooc
§cs|̂ ©g|̂ csi GOGooocsaos specific antibiotic goscojc
oo^^ococo ooocgaSics|̂ [^©g^ocsi GaosGgscoc^
cocoCO immuno supressive agent ops^ole^ocsi
QocosoDgS (^)ocogoco|8 E-coli infection ociScog
oo38coosg[^o8:i fishery o socpoG^coco cl!ef.cS
o5so1g[^o8si c1sGol8so^,aoo^8 |yCOO^OO^GOOOCOgSs
e^sp^s^s cIsG^coo^^cocoo cosoIg^oSsi phylogenetic
method (ySg|̂ SGOSG©c8 G^o8s GSOSGSSGpCo8 COG
oocosgp^ method ops^ conventional method ops
^Soo^ScogSsi VRL o proved ^©co^ method §©^
og^so o^S8g^8si qooscos©gcJ18s o8so|sg30sg|s^
®^J2^0o8^olGj^o8s ^8sCo8sG|y|̂ OSCOOSc51o0^ll
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6So:es:coQrdQ^ - goIoooooo^coc
6SO:6S:9Jc5 - |gC06Gs[^j[66|!Co6c^SOoS [^cS&CCOCGOOOCCO^S oloC

OCOOOCOG^GOOOgQoC E-COli GSpcfl^^^OOSSCG^OCSI
cocS^^ antibiotic opsco ©^©oo©ooj ocos©gcdog|̂ oc
resistant strains googoT coo^Ggocsi oooGfsS
antibiotic cosg^gcoog^c E-coli (p oofS6|GooG^^
[qCGjc^CS GGOSG|SolcOgSll

6So:gs:cd9QQ^ - g^cqooo[^ccS|s
gso:g^:gjcq - E-coli co ©oooc©osoIg|c^oc;i oo©^g o©go©OoOOoCX>0£

cIsGf« E-coli ojsiSGgoSs ooSg^ GOQJS^
CoLiegoSsi gcSsS OoScScO^! CO^O§!00!GOS^
ecoj:«co£olsgocsi tocoo?ooc|gw no fly^ zone
SGjseosfiiocS^SsgoSii t^5sax)OQOi|gc |yoGCO^oco

esiocol^ g6|cegoc!i es|SO!Sf€p<^c
GolcSeODO eool Oo|§|!§|o5ojOcS OTOo8&i»§0
eoojscvjiS espon§S|Se^£!i modem egsgiMeps?^
OT00005 aeog|!eooo§ source cooo^^soogSGgoc!!
gfoog^cgS GCOOGCOoaooS gSG^oDgSoo GSIOOCOOOOO
gScgoCS OTcgGSg!G|id1o3g3n
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op;©o^cocooj5^^:«p;4|ssc6:oc6«p:co ©cocoo|c:©9co»;^c ooScool|| ©so;©|;
©D03gL®jco«p2

eao:6^:9jGo

§go:sjoS

SolcSoOO^^G^S
GQSg^;6QS0DGpsa36^[^C wSgO^G^Q^OpSCO gSgOGcJ
oDCG^ocsi ODGooooosooc Gcpflycooscog Reference
GpoOOgpcoolcD SOUFCe COG 6|S£ogSc8 COCO

jr§

gI^CCSI
Biochemistry ODoosops osG^j^c |§f opsGooSc^
ingredients, effect ops go030000 Goo[gosoopsc8
3000CO00 gcocoocoosgocogIc^csi

L I Jfunction ooooooc cyto toxic jgoG^ocs even Tcell
ooc^Gj^ocsG^ooos^s steriod hormone cocooooScSco
Gj^cooojg^G^ocsi CO action sSgoo contrast (yoG^ol

G |̂g[GOSols|̂ 03^[q|G^0Cgl GOs[ |̂[G6|SCOOOS
^0°^^ S3[^goscog[^ocsi 30 antibioticsGO cooperate coooooooo G[^[gcsacococooo^ direct

catalyst cogcoo^s action g|̂ ocuo
oocgu1g|c^csi
Op.g,©.go^©0^g3oSQ5oQg qoIg[^ocsi googqs&c oios
^^^SopsggegTSs. ^ ^ O^ • J t
OJOSG0006|, quality oc^oSi

c

CSIfbGgo

GJOSOOCOCO opSGOOOOOslgSsopSCOC«6Jlo, 3,0^3,^ J'

GOCOGOOOCO Ggogos
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~ GoloSoOOGGQOCCX)^;
6Sg:6g:^CO - COQOSGOOoSoOO GSOSCOCS^ OJOS6|gSoO^^S gcJT©oooo

aS6)G[c^CSI
opssj^oo ageing coodooooSg^ocsi soocj^jj^csi o9coos
G^GS|Co|̂ [gC!00 OOOCgoSGOSOOOGOOSpG^OCS sldc cffcCt
G^G^ocsi C09C ©oooGJGpsogc Bcc Pollcn, Poison tps
ggo;g|;900o^o1g^ocsi
OpSGO00©G300CS6|0009c5|yS SjCOgSoGOCffDCOgS
OOCo1g[^o6sI oSgI^OC Oo|69pOOCoS CD|̂ GSOOQa:>
COGCOOOQ©0 6|icG6|iS COcSoIg^OCSI

G(g|yo:SJoS - 6|glcolG[^OCSI

• G3lo0000©^SG090C
" OpSGOOOODgS G6polGp!©00900C0 GOOOCsjyS GOSO090OCX5

CO^S GCOoSsOO^ soolcoj^c OpSGCOOGOoj^ 00006|̂
G^^^IcSg^OCSI

g(^(^o:3joo - G3lGoooo©^!Gaaoc GSgSGgssjcSco goc^s^oocoIgQocsi
OpSGOoS 09^0c65s630Sc8 COo5600,09 COS
G^OCSI CO^OOOJC^OGpS090000 09COSGGOOOSg^G|̂ OCSI
OpSGOOOOO G©JSqOo6oOC GSpCSCVJjCCOoS^^SG^GCOS^
Gij^soocoGociSGcosGj^ocsi hcrbal plant
•90^000 oooo^ooG090c ©©g G30ocgoo^os^©ejgo£si
opsGoooco cooSopscooo^c cosaD|,oooocooog^(§©
opsGooooooocoicGoo 10 g- 300 g/ year/ hive |ySi

, P oo

opsco5c|sgs©sgo^ooo opsoo <^oooq Isooo oooog
OOcSoO COOo|sopSOOC 6C00CS^^C)lG[g0CSI
OpSGOOOOOCOCO^^S (oj)fgS©COSQOCOoSoOGgoCSI
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^ ^ o p© O • •QCoSs^OS OpSQQ«pS GOOOGCOOGpSWpS GQC0^6[l
OoSoCl G^^COCI GQGGOOCOGQgSGJOSCOC GCO^SCGj^OCSI
OJCOGCOSCOOOpSGpSCO «pSOOGOO^S|(yS j^OOGGOge^OCg
Gg^COCGpSOgC GOg^ScG^OCSI GCOOS^OSO^ CD G§'(§1[
o c I—' cscgJc^csi

- eolcOCOOGOSOCGCOJOCOCS
6S0:6^:GJCQ - OpSGC30OGa0S^C JSrSOOOSGOOOCoj^CSCO COoS&©S|CQ^O

OOC GOpCOGoScolcOCOII
G^I^OtSjCO - GSOSCO GSGQOGOS^S CDOCDOS^ OCOCOS ©03SCOOsdloO 2

SfD oraj^oooc COOCOJOOOGOg,ScGgS [^©g[^OCSI
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Effect of LHRH, Carp Pituitary Extract and Month of Collection on Semen
Characteristics of Pangasius sutchi ©ooooj^c ooSoico^ ©so;©g;s»^(§|̂

680:Gg:COOrdO^ - GolcOOOOO^SGGQOC
6So:6g:9jGo - ©oooQsooc ol^GCJOo cnsoo^cls(^ oS6gog0£ Pangasius

sutchi (^csclsoof) or^o^oo coqotgIoqc oDDSgeooool
(Sauvage 1878) ©ooqgs^c o^ti^GosooosGODO clsco
Pangasius hypuphthamus orsot FAO o cogSsa>ooGOo
GosGolco^ii Pangasius sutchi (Flowler 1957) cx>03
Valid Name ooDooGoooGgocs o^ggicSolco^ii
OODC0CX)O3Gf§6 oloCG30SG|SCOCX)^^ cIsOOf %Go1cS
(93) % ©OODGSGpSOOC Gc5rgcX)0SG|̂ CSI
39G«€^oo^clsogpgc Robeits Tyson « (jS) ^J[»^
0300030:^ GCiToOCOSolcXJ^^II c1sCX>^fc^[St^S0Q O^O^OgC
OOG^SoOOsicCOOC 03GpS90SG00^^6|Qs CjCSOOC (09) ^[»
GOQ^gS^oloO^II cloCX)^ OQ^SGOS 00©QJ[SGO (0)
GOG^^ 0f36COS^^O0:O0 (900) G|s)ola)gll^ ^
[^^G0^^C3GG^(gC SGOSG|S6|CO|C clsOO^(9)oj[«5^^E"
a3GG§[Oo^og^5c Roberts Tyson sc coCoOg^Sj^o^.^
GCO.§|GCOO Pangasius myanmarl99JaS Pangasius
pangasius{nmi\\ion, 1822) c§§6o1a)^ii g^oc8oqS%
^ oSSsocdScoSsgcoo PangasiusiFAO name Iridiscent
shark-cat fish) gSoloD^ii clsoofofo^
OCCOoSooSsOOO [gS^S^OSOO GOO^^G^S|Co[^C
G^GC300 clsOo|&C Ge|̂ l/eS|Cf©OOOC GfOOCGCXO
clsoo^ ©©Golcs &©GolcsgG^OCS CD^€|olcX)gOII
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Israel Iccooc Pituitary potency co ©Ssooocooloo
coscooojpco Pituitary co cosg^olco (j9)f'̂ ^
l^ooc (soidos<^ oj^ogc Sperm opsGcg^^olor) c|c;c1s<^
Pituitaryoo^ a3o|cx)c§|e^cs cjoScolej^cs ocoodco

cocjycSoloo^ii

- eolc^oxxiogGc
o - ^scooc^sgs©sg'5^QQQ ©ocoGSg coc|ycoosGcoo LHRH

^ ^ScocctdjoScojcjS QQcos(y[Scjycx>osoo odcooIodq^h
LHRH CO ^^©oicc G®|SCOCOCOC GOCOUDOOCO OOJOj)
6|ic|ycOOS COCOolcOgSlI
LHRH ^o5s|y^spcoc Control coco Semen Volume
^saoGpe^OD^co gco,6|o1co^ii ^SgSsp GQo3s§[ef

LHRH Concentration oo^ oojycsos Q0D5s(g[
GfODgSco oDaoSolcocoosi LHRH Concentration c8
Bfco^coscoooDcolcogii a3cocS^ Maximum (§®6f

Pituitary Exhausted gSjys LH cococoooco^
®fOcr)OcscojaOCSCOOS6©|cG[^OCS Go[gg[<^ODg£ll
Control, Pituitary Extmct sc LHRH (9)
Semen Volume co GoTgooosgcsGGCo^ei^ ^cscocs
ecfiTgGoseocoolco^ii
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GSOSG&SCO Orao^ - GoloOOOOGO^OCOO^sSc
GSO:Gg:3Jc5 - ©OOoSs^COOclyCOOSGOOO ©OOoSsol G93JCOGf3COoSGpSCgC

Pituitary extract 09os Normal saline Solution &c

GSpco^oo ooc^spooc o. Saline solution
OQcxx)G^S|̂ ^©Gj^ocs&c NoiTOal saline [y©o]c73
O. ©3% ^©g|̂ oc; Or3[^(y[c8o]cO^II
Sperm Morphology 33G^(gc ooc^spg head sc tail
coooo cx)c(yooos(§s middle portion oQocsg Gcirjyooos
cx)^cooGoo,6|G^ocsi middle portion Qolocoooo|§oic
g[^ocsi gqoooSg^ocsogcoo clsoo^ sperm motility
cSoj^^cj^ocs ooc^coossp mid portion coccnocGo:>o
Mitrochondria content onocooo^ o3G6|s^;(^cx)0?ii
Mitrochondria cogS sperm c3Qa)cx)^cGO^oooo
Energy store House j^Sspi GCOspecocoooDcolG^ocs
g3|̂ [q|o1oopS[i
ooGQ^c ©oooSsogcGCprjyGooosGcoo Sperm <sSi Live &
dead ratio co co^s gcocooggcSg^ocs
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Studies Related to Bovine Cervico-vaginal Mucus for Oestius Detection
eocoSs&c ocScoco^

G3o:g&:oosqo^ - gc^cocoogoo^^c
GGosGssGjco - coGcocoGSCoc hcal deleclion coospGO ceivicovaginal

mucus CO crystallization fo intensity co (^p£l§= oestius
cooGooo evaluate coucoo:coogco__g|g(^ocii Faimer
level cocooGpsGoos^c |osyG^oco8csyvaginal swollen,
lip moistening glistening co

CV)COsQcSGps^^ COCSCOOG^OCIl
ogoo^cGco a3G^^ rectal examination coo[ys risen
follicles, mucus string ^ transparanoy stickness co

|o;cSs^^co51^^(^csyps(^c cocscoog^ocsi
coGoocoSsQo academic level coc new knowledge

L J o ^
^©oIg^ocsi cogooo Farmer level coc oocooococo
coslccocosoco COC^GJCOCO COCOCO^SCG
accuracy co cocjyGosGGCoG^oc:

o:3joo - Primary signs Gcoj^ocd bellowing, vaginal
^ ^ O

swelling gcoco heifer g cScoogog cow coc coocoo

Gfmocii sotcSsco mount cooGlacsGO oestrus coogog
—Oll lDj

G|cslsGG^o^c GjgtcooGGolGl^ocs! accuracy CO GOCOCS
QOCOOGOOsj^C GCOCSCOOGOG COG ©GSCo5gJCOQOS|
Goco^co|̂ ^ 8cogjg|o1g[^ocsi farmer gcogog^^^ glass
slide ^cScocoj^s ^^scogs^goscScooIco cqcocococo
fosco^lcG^ method coco^^o1g[^ocsi oogcoo)^
cocGsoco^^ statistically significant ^©ggooc
GpopscoSgsG Gcooco3jcoGje|c G^co^co result coogco
Co(^^(^g!^OCSI Gp&^SG0O^ G^CO^G^COcS GO^Gp
cocosocoo coc^oocoIg^ocs!
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Statistics ©ooD§sa3[ygSs3©coc oo^coosol
ej^ocsi Oestrus coocococ Crystllization 6.8+ 0.03 sc
Dioestrus ooc 2.85+0.04 9r9c8 ^ooogco^s|Co(^c oestrus
acGQ^s stage Gcgcoo(|oscoo goo,§6|o1g^ocsi

6So:eg:cooQQ^ - goIcocooggqocco^s
6So:6&:9jco - G3loooooGc6|yc G^cogS^ g^oo^g^ocsi ggs/gsos

coTOCooScoc GoojocscoosGpscQ oestrus behaviour
coc^oscpg "Standing to be mounted by the bull is
the surest and clearest sign ofoestrus" co otgoooSsgos
sign Qr3[^©6|̂ GGj^CSI
Oestrus behaviour co sos|̂ cqooo ooosogcoi
coG^ccsQOoGcSi cooSoD^ farmer level csp Techmcian

IL L O IL«J

olcooSsG^ocsi
coG^^GQ^cogsGSj 6billion |̂ys 2015-2020 coo a3^90o
8 billion s|.fiec§" ° ®°
o^§S(§s OToosoDgS Asia and Africa OTcSsofSgSi
OCOOOGOOsgS CO0S006 39eO€|COOOC COSCOOOgjg®
egoSsi oSegoS " How to feed these extra mouths "
s8o5gox>foc8 FAO s6 WHO joint committe w raise
cu6oooso]g(^ocsi
Agriculture, Animal and Fish Production c8 cog^-ooJ

os|GOQod Biotechnology cocqcoo6|gooo
GgjgOG^OCSI ^ ^
GolcOOOoj^CGO ©OOOGSCy3olo90C CX>G^^©OOOGot^»CX5^
Reproductive biotechnology ®oco§:ojo: gSolegoSsi
AI, cloning, semen processing, cryoprotect^t 6^
cosjys ^[sooss|sc:S gqcooSIcsosi a3^^sos co.oooow
[ |̂soo;[^6|tp[^©G[ajocsi



260

ogpgcopsco COG^^ 23 §00 COgS6S|CQ6f G^OCO
COSCOOG^ olsOOGOOCO GCOJSCO GGs( |̂[GS|S^,©OOOJ[S6S|:
^^GOOCO |̂ |SOOSS]OpS(qOG|o^CSI OJGOOOOGSOD^
^02^s|6so6€pQ^s©o oqcq||s^oIg[o^csi 1921 Russian
oggD^SopscoG^ ©OQC develop §©cooco^ ©ooogs§S
oIg^oSsi
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Aspect on Zoogeography of Freshwater Palaemonid Prawns, Genus
Macrobrachium^ in Myanmar ©ocoor^c ococooS^ ®so;e^;o5>^ |̂̂ ®jo§»p;

6So:eg:o3Grdo^ - ggIoS000(0coS|;

" OOOOOOGCIOOOgC ^6.^6000 co^ooooo:
ogc cocjosGooo Macrobrachium rosenbergii {§[:3ogS
GG^rogooogc ®:^:(S<D G6pc:ooSGo1o5ooo:^ 33G(^(gc

occ cnc cooon csp^c^^: o^^olocG(|oo03o^ ooapoloo^ii

©o;o^:^ o|̂ (TO[00t^:/ot^:^c Economic value
coo CO oon cO^O^^^OO^Orp OOOpolOOgOII

30000:0:000:cog G6|ooOTo1t^:<sni 39®ooo®t§[:|5®a)^u^
oo6|o1oo^ii 33®o33(o®33o^:|o[o1cr) c1:c^g^<:^:^^J0go:
|̂:(o|3o|(o: ®:^1:gs|:336|020og(90^oo^§/o§i §|«o(o05

ogc o:y1:(o® Gg:(o[[ooo:|0c:§/o§ ooo^oloDgDii
gs|c<|c1:( |̂̂ :(5®gooo Sea bream (jo 39<il.33ooo5o§i 33§:
«^0S:goooc1:oo®(§[:(o®g(tooc:ooc[o1oo25ii 9c:c1:33<§[:33®o:
t^:o2c Sea bass oogco^S: olocGj^c: o1oc6sig:6§:
o^olco^ii

g[g|c^sojc7o - G6|̂ |̂ (^g^apo®S G(jy:ogooo2c G6pc:ooSGo1o5(r)o:goD03
gO% sl^^oloo^^ll
Macrobrachium oo®(|[:co^:ooo ^90 ocoocoo
33QoSD^^G6pOO |̂c(o: G(iy:Ogo5oColo325" fpj^33«:|j[:33®0:
fc(p:^ 39Q003G®o:Goo:caS^:G(5^:ogo5 oocolii

p c ^ o
30000:0:000:00^ ooo:Gcooc:(:|p:60gj:G^:6|̂ 39®oco®feU[:
33G<^(oc |!cc[^:^coogooo Cyst (^[:(^:3So: aoo:G(J»loD^
GO2ij:G^:(0c:(o®o1oo^ii ®:^1:^® <3g:(o|[[9c: o^olii
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- G3lo5cr>D6330^f4^
00®^ Cross breeding ^ol3ocvx>;i

§3C|c Cross breed Pure breed go:^o:
oloDCOl oSo^oloOgSlI

G^^O.SJOO - (^dSocO^oSo^C 6€|̂ [(^^^^^;®00 (o) ^[*9^ (^dSooj^^
^^^tjpj^ooooSeooo Gfi|̂ [/Ge|c^®o s^ooojoooloDgii

g^coo:Go1o5 jTO:ogo:6pG^spoQ®^(S®^ <^[:®oo
GoooGcioot^:^^: §G^€|j5c:[o®o1oo^ii Cross breeding
(5®/ g[5® ooof:yG30c|p^ g^(too:^ «6|o1 ii

63gs6|:c»i^o^ - G3lo5a>oaDgGg
o • Macrobrachium lanchesteh 33cgooo(^:

GsaDogcc^tooGcg^qjQc:^ <^^<|OGC)ooa5oj^6pg Seasonal
variation g[tooc [S®^c/«[o®^cc^ GS)(g:G§:o^oloD^ii
aD^(j)oco§:oo0D fuo^^c(j^:Golc:GS300c^o5oo^ o^ggood^
cv^oc|:[o®aD^o^ Gog^sioloo^ii qjoHcc^ oIggooo
ry^ODcrpc cooGcpoo ofj0£GsoocQoooloocoo:i o^^oojoo
(g|oo|cc^ Sample Preservation c\po^ c||o^

?.®SOOCsol 0003011 ^^GSOOC^OgC 3O0o5330§/g§
O O 1 c030^0100^11

- qjo^^cc^ oIgooooc^ooc^c Sample Gooooooj^sp G^sp
(3) G^spo^^o^oool Gsooc^ooooloo^ii oo% GC9T0O3C
(p 39oj;(o^9o1oogoii Sample t^:33o; Preserved ojo^
so;§^Gp Formalin ®o[o: 33Gjg3tp:cp d0.|o®ooo
©ooooosoocgc 00^^ 06 egcoo^000 Seal ^00^
Go;^^o1o3g3ii coo^oooosloo^: ocpoodo3®g Sample
Goooooojj0olG(^c: Gjo(^;0o1oog3ll
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" G3lrO000©|:6330C
" Macrobrachiwn rosenbergii 66|̂ [c^g<|apo^:o^ Fresh

water giant prawn opgsTs^oI30^11 66|c|(^§|̂ c (^:.^o:
G6|c|c^g|ogC COOOGjraiG^OI 6€|̂ [ (^g|ogC030

§G(^c:Gog,§«|ol3agSii (^aSoogc GC)^[cp8| («))<5[:go3.
«|̂ E|gc:^
Macrobrachium 3^0(^30^ g6|̂ [ /6€|c|®oG.^€pogc
G«|O^CG300336C03900^(o: 30016(9100SpOgC CO031 0CCO03
GC|0^ C3j^^3OO:6(9lnOG|ol3O03ll
®000«:^CsS G0g,^cyO333S| G^GCOIOgC 60g,^6|6a3O SS|̂ [
(^g|(3pO3O03 «&6CO:39|:03C§Ga30 D3000o(S®6oT6«^6a30
33^^soo:o3c:39|:o2c a3O6CO0c:^(§[:^33(TO;6000C30oa^.
o^:g^c:3^o:^c6[woc:i odoigcoociooo oj^:6^c:€|«^
Ge|c|33O3O0 S6|̂ [(^g^D303 C||ap|̂ ®0 3300CO066p00€|̂
33g(^OC:®§6|SoC:II O3C^c(S®33GoT(^C:0gC
§G30O 0(^:3^C0O33|:OgC ®08.9^(§'
300:GC\30C: ^(§[!^30Ogo5cO03; ^C:39<^:Ogc[S®6oT6^6030
303000300:0gc:0gc (^g|30O;6CO0CI300OJ6[^C:6|«^3308<^
30o:c|gs| g1ooo^€|§|co16(^c: o1ocG3g:6§:o1a303ii
O(jp3^003aG<^(wC GS|̂ [(^ |̂crp0336(^C:orp O0c(oC[Ga3O
OgOQ^OgC (i3SC66|CVp06000y6C[^C33^^0gC

(3o|̂ | Q,0000^6|§(|J:g(^CII 6<^000(^C:02C 9C.00^^J
«C|̂ G(300o16(to0C:I 396^0C:^ (OSC33s1oO 6e[^[

C|)§^0^ 33^:C[g0.^00300 0030j^§C6|̂ 6030G(Soc(o®33g3ll
cjo^oaologc (^(^Golc: 9§|oo|̂ | ^,ooo-®*ooo 9^,
ogoo§|c(o; G6|c|(^§|cx)|̂ | j,ooo Q^.f^ ^cc^:3^.
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3360^0o|e3TcOO 3o|;000 0<^,
(^^^G^:[«ll^e€|:oc>^330 |̂33G6|:(^:olaD2£" o0«^:03o:<s^i(5l[
oloD ®:^1:^®G^; |̂[^cG^oc;oS^96|̂ G3loooooc\j)c^«^:8Si
®ooo«:c^30o:6o:c^g(Soc; o1ocG3g:G§:o1co^ii

eaD:6|:a39oo^ - GolcocoojygD^^
- ®ocoGscocooc^ooos6C300 MacrobrachiuiTi

rosenbergii coGcoooQQ^g cocoggocsQsgcoo cogcoo
^[SoIg^CO^OO OOcj^cSolG(^OCS GGOSGgSCOolo30£ll
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Bacteriolytic Activity of Protease Producing Marine Bacteria Against
Pathogen Vibrio spp.sooo&^c ocococo^

" ggIooooooSIiooI:
O I u I C ^

" Biocontrol .^kC Probiotic concept (j) ^ ®oooo:ogc
66pGog;ooo ooc(oooo:6(tooc: 003,6^6|o1a3gii
Concept 39goocoo:s^ Gsoocgoosola)^53:1
ODoloO^C SOODO^oS^O^ ©OOOGIOgC 60)7^000:0)23(7:^
ggo3^c[o1g^oc: 33(^^[o^o1a)23ii
pH 11 ,|»c pH9 ogc Action ^gooo(X)23: Probiotic Bacteria

Gg:(«|[G€|:Oo|GS|s5 pH GClOgCGg^^OOOO 330300
^C^Cg[(^C: SOO0C\3O0®G:O3OO^6O0O3<|(o[6|̂
CO 2?
Commercial product ogc Bacillus 0^030 330^j(§[®fJl^
Pseudomonas 0^ ooo6(^csx^cv^^2^
Gsig:G§:o^o1oo23ii

GggoisjcTS - 33^33.^1.026 ooo:|5g6|o1i a3^?:g:i§®o1xgii Media
o^iGpg Bacteria oo©^®ii(pctD030oop603,^^^ e®* ^

o10022II G.|oc33^ooooogc Biocontxol carrier 33e^^c
Information o^go:|cg^u7 6^(33co1o323Ii

- G3lo5aoo||GG§ , , p c.
6so»es«^oo ©OOOOt^C ©GIOOOSGOOO 0:^60003^^ GSIC^OgC

Ggo^: DS€|oloo23ii Condition 03^^23:1 03^
Experiment 0^ ooo0®g:o3O€|̂ 33(S(o[o1o3231i
Pylogenetic analysis 33ol330c High Technology Instrurnen

cliapocl:^:®:^^.^ a^6coo3^go^o3c^o1o3i
a^GCOO0<^a^OC<|:33G^^CCV3O66p(7333O^:(o[(0^o10323 ii
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©oooor^csS ©ooo«:ol ooooooo^
Gsg;6^;0^00^5^ Enzyme sSssclsstp Nucleus ^®(o:
Enzyme o^c; Protein |g®goooco^: Protein opc:
Enzyme gcj^oog^oc:

GGO:G|;o.0r3O^ - GoUo^OOdSg^
6so:e$:9ic8 c t _ c c c° ° " ©ooo0:ol 33£yfD(^;33S| Attaccker Bacteria ccpooa^o

Enzyme 1 Enzyme 2 o^,®S Optimal
temperature pH 60 C pH 10-11 33co:dS;
(S®G^G^OC;GOg^^6|OOgSll CO0QG02,c1:G^:CT0<^g cvpoo^ccp
03c 33coo5o1 Temperature pH 0^.0^^
Enzyme activity goooc:coog3soc Bacteria count

3000CX)oO®G;ooo a^GOOOO<^(o[6®0^ol6(^OC: 33[TO(o[30t^

- «3lo5a>oa34:.„^
630S6§;3Iqq t» 1 c C° Pylogenetic analysis o^o^cgooo 336[s396«^ c1:c\^oc4'

£:®:go«|02c ^/y^DSc^oloo^Sii DNA Sequence Analysis
Gd^tj^ry^S^ooloo^ii o^ct^ccogc oo®®!

cv^oolm US$ 200 s|̂ ^o1oo2^ii oaoooS^ c1;c\^oc^:g;®:
gOi^ogc Sequence Analysis ^oloo Research qp:
cv^ospogc 33qjc:qjc: 330j^3G^Go:^co22^ oocoloD^ii

gcooc:o^o1g[Soc: GS>g;G.|;o^ol302S"
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6so:6g::»of9o^ - 63looooo(ScoS|:

- Gel Electropholysis ^[o^ospogc oooSo^ Type
33a^:(o[o1oL)«|0§: dSo^oIoo^ii
oQoSo^ Media 333^:(o[so1cocoi

n C C O O OC 1 Cn C C CO n ^cl:c\poc<|:g:®:go^33G^bc

E Gell Experiment oooS^ojosoloocoi
g(^(c^;9joc> - Horizontal type ^©oloo^Sii oloogslioog odogoooo

(o^^oSl ^SC:OOOCOO:i (o0§o§,(7p| 396]p039G3^I®CGS0;66|;
1 C N CGI Colcog0^:^ola3^ii

f||o|.|cco2c Kagoshima University ogc
G300Cg000o1 30gS II

" G31o5oOO®|:G390C
Virus Gspo1^:3og§ ssc^ltjnoGoicv^oo^oloDg

(^g|G^:(0|[GS|:o2c G6po1^:G(^c oo®oo5Gnryo3«f», ({joo®
scJ:^:o(j^:ol3og5ii 0|oo^ooGoTogc 39^([®0Q<^p
(o®goTcoo(o: White spot virus Gspol^:®!^? 33t^:a:j!
Goosc^ioloo^ll G6po1(o®y1:^ 33G(s6<^a)g5 ODCOOODO
GS|(ocogc ^g5:o1:(0c:^ 3000ooGC|̂ cg G.^ocpc®gG^sp
a:^ooo|:30^33^c ooaooooccocjojoc^ 3a®o:33®oo^
®o;a^;c[3o[Sc Gspo1(S®^3laDO^ 0|co1a)g3ii Ggroo^ogc
(^g|c^^30gS 33C |̂or:^g:G^c:G3ooG^6pogc s^qjo: CVj^O^.
60g|:G30033®00^ 330OO®O:G.^6|[5c:I (|)CV:jjGa>D®o(^C.
®o:o:^<|̂ G6)po®[c0:^(o®[0c;®Ga>o 39g(^c:<:^:g^oc
66po1(S®6|| 33COO:33OX)t^:ol0Og5ll
Ci^crspogc OCCVD00G6|0^ OO®OOQ0«|,GCy3cjoi 33i|a3CX^C
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^:goo(o;^ 39D^:(g[oocol30gSii occocojoc
33 |̂|®ooG6po1^:oogS ^^0% 0^,(5©yT ;^§G<^<s(^oc: odqc
©0009:336^ oSe|oloL)^ii White spot Gspnla^oo^:^[oc[^
^;^c^336a:yoo§olcx)^ii Ge^or^oc^ooGODOGSQl
o^cco^i Treatment cvj6(o; ^:ol)Oo(o:^ co^G€fr^
OCCOoS^CO^^OCJCOOOColoOgSll UO^©OOQ9:^C®5i O^GCOCX)^
GSOOC^OO^OO^ c1;C^ |̂GSpo1o8^:^[0^330300 39GOOOOQ

o1ocgs^:g§cv^o1o3^ii
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Effect of Dietary Vitamin C on Post Larval Quality of Freshwater Prawn
Macrobraehiurn rosenbergii ©ooo&^c oooooco^ oso;e^;gg|c^[q|®|coop:

~ ggIoooooHgoo
~ co^ooooorogc gcocoosoo^d G€|̂ [c^g|ocpo§<^[:t|p;ogc

603^^s|Gooo VitaminC sS Effect on Growth, Effect on
stress. Effect on Motility rate ©oogo^.^cocooDoo^

gso:o^30g€|iootod^o5o2c jooo
(^)coooo^ Gcocooa^Goooo^(o[9o1a)25n

(^aSt^;o^ Gcocoocpg Physiology Department sac^joc
Physiology Basic 33g(Ss^ Production, Animal
Science ©oo^c Gcocoo^^crojc GspeogisoloD^ii
[roootyoiogc GOI9GOOO Dose ^ 200 ppm, 400 ppm,
800 ppm [§®(5: osooogc o^o5^oQco05D3c:6Og):Gg:?6p
Grouth Rateoocoo;(^:o «G02,G|Gooocog:i
Vitamin C co^jrcooo [rooo^c GGOg|:GDX)|̂ ooo?. oddd
cooooo ogo^;G[^c: Gog,c[o1oo0§ii
uo^ ©ooo«:ogc coc(ocx)o:gooo Log
Graph 00^^0(^00:1 Coefficient Nearly 1
S^GCOO 30€^OOfe^:OOOgjolG(^C:GOg.§6|olo3gll
Stress sS 0000000^Gcocooepogc
00Soopo3«^g(Soc:g(^c 03^ Stress (5®6p§ Vitamin C
0^000 go:6co^g(^c:i Vitamin Ccorcpg Adrenalin (j
Corticosteroid uoo(^^:ogoocoo(o: Blood, Glucose level
oooocooooo Body Fit (ooGooloDgii
cl:a^oc|:g:©:go^33G^(oc ®ooo&o1o^G0003^c\?^ '̂f*^*
3000COOO GsoocgooG05s^o1ooi PCR, LCMS ©GOOO
a^GOOOO(^30GCOooo33og(o[ ©ooo®go:o8qa>o^P* 3sa^.(o

0®



270

Vitamin C 6ogj:(Sc:(gc oooScooogS Blood Hormone
level ^c6o;c^o5GaDo Vitamin C levelocogS Chemical
parameter 33o: sooSconocvpoGsoocoocolGj^oc: 33(ro|o[
cx^oIdd^^ii €j§COOG3aO 6|CV)3t^:330:C020: CX)^00D^,GDD0
©oooGiocoyt^icgc |̂co0S c90o(So:ooc(o6©o^g(^c:
33(to[o[o1oO^I1
Action of Vitamin C 3go:^^gc:ocoo[o Information
Contribute cooo33[^[o[o1oo^ii

- 63lo5cx>ogSGo
®30SGSS3IOD - \/ifarY-tin ^ O C CO^ o 4 Vitamin ooc^gD^GsoiGcooooogc ojootyorGaoo

GSOIOOOCOOojoooloDgSll 33^00:^0030030^ ^.^GOOO^Saj
33(too:(^c:dScc)o:o1 30^11 Stress 3|c6|̂ ^g3oog3o;u^
oSooOloloD^II
OD^o^GooDD^ogc ©otoooGooo Vitamin ^oo|̂ ;§g30o
o®^:oo®^u^ooco1aD^ii g^ooocoo ©o:30og300cqo5|1c
o^sc^oloo 33c^oScoaj€|̂ ^cG30o Readily
use available vitamin C 33©0:0^:^ GsoocQoocj^
33(^(o[ol30g5ll

eaose|:^<»o^ - s3lo5cwo|:G33oa
^ ~ Vitamin Ce^pc (^§|3oo;go1 033003 Survival goooc:

O303II ^:ogo: |̂;co05:Ga33c:3O03ii Stress o^s^coogSii
Vitamin C oj ^c73^:go3oc33o;go:o1o3 Gspnlo^ s^c

[S:cgo: |̂:cv303: go3oc:coo0^[5®o13O03II
C^^loc^oScv^OCpOgC 33®0003©^03^ 6o% ^ ^0%
-O o 1 c00^01000311

6S0:6
o
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In Vitro Antibiotic Sensitivity Test to Five Antimicrobials and Allium
sativum (Garlic) to Escherichia coli 055 K59 Isolated from Colibacillosis

Outbreak Poultry Farm ©oooSs^c oooosco^ esg;G§;os>[^[q|®|CQop;

Gao:G^:aDsr3O0D - GolcocooGcopao^s
- G3r©s©s60(^ ©ooo§scoa©8csg^ ggscSoIgI^ocsi ooog

Ecoli isolate ^^ocooococo E-coli outbreak [yoGfoo
Farm A,B,C ocooooscooSuosospooc cooS[g^. mortality
rate sample cocSgcooooco^ isolate coog^ocsi
liver sc intestine q sample guooqscoosi
O0Do:>^ Gf3oocD heart Gpure S|g^oo cocco^^si
antibiotics ^ ^[socoscS 10% resistant jyooooSooso

antibiotic usage &c resistant cn socooo
G^oD^c outbreak [^©g^^^ooc antibiotic usage
Q^60co oocooIg^ocsi
A, B, C (^opscgc antibiotics coscx>gi cooS
oSsoD^c resist ^©gcs uooogoqoq soooog(§osicco
compare coogos&coIoo oGC3oocsG^jy©G^ocsi Ecoli
^Jp^ogc QQgos Mac Conkey sc E-coil Gpsoooos
Chromocult co g^co^gqcoco GgssjcSG^ocsi
l3^^f(§[[co cogjcco concentration S|GGQoc

Medical Research ooc garlic socoo^ cogcqco-ops
coocoosDD^yps ^©[^ocsi cxtract coocog method
^GooDcogs confidentical |g©G^ocsi reference oGosic
cojCGoocc standardize coooocscoojgScocoo garlic o8
resist jyOOD^OO GCOGpGOOCOOGjCOGjicGgj^OGjg'30CS
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eggoisjc^ - l^ooosoDcS a3a|sG0S3|:g^ cgscDosspo outbreak
(y©(^sco[g<Too36|̂ ocsi mortality rate 10% sc jcocx>os
layer ojosjy©6^ocsi E-coli ej^c 6co6|00cSoocoo
(gcjoj^oo^^ heart lesion ct^ot-cqoog^ocsi Total swab
50 o pure isolate cospooc 24 swab cS isolate cooic^
occurrance 50% |y©6^ocsi
og^sGQcoor^GcoooS ©gjgcs&c heart oo pure sjo^
ooc^ heart o co(j1g|̂ oc;i
o^Qp; pericarditis &c intestinal haemorrhage
Goo^cojyc [y©o1co^ii
cx>cz(jo special chromocult media ^©g|̂ c!I chrome
olco^c Green colour colony Salmonella, Red
color Goo^oo enterococci, purplish blue [^©oo E-coli oo
OO JoOpSs960gG[^OCSI gO^OOCCO^S^G^ CX)(gC05sS||gCS
SC I c

©Gjogocsi

|̂ coco|(g|i 20 gm ^f(§s crush coo^ ©So3g|̂ csi
juice ^^goos[c2ml o1g[^ocsi Total solid weight co
6gm gJlGjgocsi Calculation coo(ys disccoc lOmg
€|G Gf30c[yC30CG^OCSI
Garlic extract standardize cocoocooscoo©^® '̂̂

L L c C

susceptible ^©oooco inhibitory zone mm gcoood&c
c nrn nc- nc n c

ocGuil [yooosgcs |g©olco^ii

- G3lc3QOOO |̂|̂ [[CO^S
- garlic extract coospooco9©SscoOT^©^g" extract

s8000GgSc0gSGr3^[S09©0S jgOolcOCOl
[^ooco^(^[|o8° o9ggojgs 6coooG09C80cxy3»|§» oxygcn
o8GOO^G©jgSO ©OSO^C GQgGSCOOO OGCTJOCSGj^C-©^
u>ooosg[^ocsi cog g30sog^©cos8 prepare coosp
OOOOGCOOCn j^O^OCOOSCOgCO oScSg|2^ '̂'
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clsooc antibiotic oosco^c residue ooj^o^c drug residue
free fish production opsoococj^ recommend coog^^
G^ocsi clsor3coos 1gm coc chloramphenicol,
tetracycline 0.003 ppb 03080 cocoGjysi goojoo^c reject
Co6g|̂ OCSI GQCOOSCQ^OgC CO OOPS 1gm 90COCO
gc^[ residue fcgSjy^ limit goqjooIoo gogoo^©
o c c o o o r—' c
sccogcococo Gjcgocsi
garlic o allimin oGopcoco extract coocoGO^f^
y»y..? yjQ C CO CO ( COgOD co^scogco COCOGjc^CSI

oj^l^o.ojco - Pure extract gocogcoo3o1g[^ocsi fresh garlic gog^^.
gooocos

Gsosoc6oce[apcgi
crush coojg; o^os^g^^coosg^ocsi Allimin compound co
crush coojyse^oco enzyme allylase reactionists
allylcin siGj^ocsi pungent smell iSjys pharmacological
property gosoIg^ocsi
FAO report cocoi^sjcoG06| j^cooooscoc Tetra 300
ug> @^gogc 100 ug, kidney ogc 300 ug oo
cocojg^0005Gjyocsi

- eolc^ODogSGO
o - antibiotics CO 1980 igSsSG<x)oooco©ts GspcJl coococS

scicsi GOOODSCOSa^S GCOOCj[gCSCOG[gOC oosgcooj^
G^ocsi oDs E-coli coGsosopscoco resist (qSoooGog q
q r- c c J O L . O oc

<^.®|gpcx>©6pecoocs6^G|̂ ocsi garlic co E-coli oo ac
00^0 traditional medicine qog^^^cosS Standard coSs
Gspcoeoooc sococooS Goj^i^coG^ocsi
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6SO:G&SOOGraogS - GolcocxDocoj^c
6So:6g:9jcD - garlic hormone coc effect cocjy csosGgs

Gosols|̂ i
e@go:sjoS g^ocqoo5gcocoos|̂ ^oIg^ocsi

6ao:6g:DOGrdQ^ - G3looooo|gccoc
6sg:eg:9jc6 _ Culture Goloocooco^GQ6spc9f3cScQ bacteria (9)^J[»

goIooSSgQoc! cS^^oIgQoc!! goIoSgcxo bactaria
ooooc Salmonella oIocg|̂ ocs cSe|̂ godgcx)o^oo
co^ E-coli ej^oc goqcSoo Salmonella oocw bacteria
GpSGj^OC GCOGOs(gCS«pS ^©SCCOCOQSI
OTGSpcoocoGolooGcxDo bactcria
g|̂ ^gosg©cSg^ocsi

G§go:sjoS - chromocult media cnS Bc833C€pc colony 6o1ooaj|c
ScS bacteria ^[!|̂ ®oo^od e|yo(§c: ^©ols^^c*'
ODcooScoGS<^[scoGog,Ga:>^^ purplish colony ooooj^-
coojgoco E-coli dorminant (^©o1cx)gG0 9oc8(§c.§©
G[opcsi

6SO:6§:C»9dQ^ - GoloQOOOOO^S^^
GagtegtajoS - e-coU =o^ gcoG§sg|[GS|sco

gI^OCSI q

E-coli otoIgqoc drug resistant problem
GSpCOOGQO g[G^g€|GgoCSI

•' GQOOlGO COGSOSopsCOCO |̂ o(^COO C?30JS§[9§»§®^»^
00©<^[S©OOOOCO GQGOCG
G^OCSI

coe £ £-go^ G30iOC0|̂ »«<«''̂ 6^®^
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Gf3©oi G6|©co^ input oooocolocco^ source
GSpcfl^So COCOOOOOOCQ 3|Oc8cSoO «OC§ OOOOgoS
SS«gS^^SCOGS^[S^Gg6|̂ COGOOOD^OJOSCOOCOCgI^OCSI

Gao:G|:oDQr3«^ - GolcSoDoogsgs
Gag:e|:3jco .

Three types of emergence of antibiotic resistant
bacteria Gjos goTcooI^csgo-
(o) select and use oftlie antibiotics that are less susceptible

for the antibiotics to the bacteria

(j) continuous use of small amount of antibiotics
as animal growth promoter in animal feed promote
bactial resistance to the antibiotic within livestock.

(?) T^he prolong use of antibiotics in animals. The use
of tetracycline and penicillin as growth promoter
was banned in E.U. sine 1970s, bacterica can

acquire resistance towards antibiotics by
(1) Chromosal mutations within bacteria cells
(2) Due to DNA transfer G|o^c|q©[^olcopSii herbal

stuff l^ooo garlic oo antimicrobial activites
O c

CO9©0C0GSG9S|GSp CJ)COg,6|G00O©O00§S
«pS33S|ol cS^SIoIgI^OCSI COOOOOOOGQGf(^C
§^©0S6SOS6|SC00Sol00^ll
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Screening of Flouroquinolonc Residues in Chicken Muscles in Four Local
Area®ooo&^c ooococo^ ®so;o§;go|̂ [q|®|oo9ps

®38seg:coQ©o^ - eolcoooosGQocoo^s
• Fluoroqiiinolone with drawal period oocSgcoooq

ooos6|«co300oo cocSoIg^ocsi Fluoroquinolone c8
oocScSGSpolqpsogS oosolcocoi

G |̂o^;s>[oS - Fluoroquinolone Qr3^[SQf3©os qpsgo golc^oSsi cDSojs
(Ciprofloxacin ofaooco (oj)€|Cqooos€|Qs Dinofloxacin
GooocS 3-5 days: Norfloxacin orsogco 7-10 days
^oIg^ocsi ggoscoogoTooc oloo period co
G^oSsi GQ^gSsGOS (j)oOOOOOSOj|C QG30CG(g»^§®
g[c^ocsi cos|gpfqpscoc gastrointestinal tract fS
respiratory tract infection opsogc oGopssoscosolG^oc-i

6ao;6|:ooQoogS - GolcSoDogSaSfs
68g:e§:djc5 - ooooocS Gr30^[sg[©oooS5qps cooSGoTcoogcsofWS

oIg^OCSI GOGCO COGOOGO^g[CX>Osg£sgc G€|S0&69^
(^ooooosopsooS drug residue goo^cococoos6|§®«S®S
00c8g[(D0S05s ^CO^g©G|̂ OCSI GfSpGpSqp-^^
cos^ccoooloo COcSoSG^Sp^pCOC ^i6oOOCOs8cOO% L
o^soos^SogSgSG^ocsi withdrawal period ooo.(§ ^
antibiotic misuse ogfiGGGOc o^§[gcsqps q
g©^ ©osooscoops GGOgcS o^c7^P§1®^£§
G^OCSI
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GSO:6|:C033Q^ - eolcQOOOGCsSs
6so:6g:djcS - 63lcocoo3ccoooo8o|;(^ ©ocoSsdd^ drug resi^ftie

oocoSs[^ool6|gocsi aaooscoj^c antibiotics opsco f^od
additive oosspogc oooo^^ooosoo^c resis^^t
organism opsi opscoogcs ^SoIg^ocsi 005*5^0
ooo^saoosoogS ©oooosopsoraGi Ampicillin, Penicillin,
Tetracycline opso^oosop;^ Residue GpsgG^cj^/pcs
co^^s^ooIg^ocsi Fluoroquinolone 00 g^ocogc^00
quinolone derivative (^©^; <ogscooooosooo^[:
gddsg|̂ 8si Ampicillin §9 Penicillin optS Geq^ral
Practice coc cSoooosgooog|̂ ocs Streptomycin
of3%^[scoc oo^co^cc oocoGoooco activity gc^ocsi
Ciprofloxacin cooos respiratory tract &c GI |:ract
osoocoooGspcQcoo goo^sioIg^csi Pseudomonas sc
Proteus Gpsco icco^ antibiotics ^^soIsg^ocsi
Tetracycline co gScoooco goo^si^si Oxytetracy^line
40%, Neomycin 00 60%, Poloymycin co 55% Sc^poco
Gcg^siGgoSsi Pseudomonas co Icoo^ antimicrpbial
agent goTcoooIo) GQo§|sgG^g©egocs Public health
G©0CG^00Ga30gc0 with-drawal period Qf3f^sa6^ 1-2
week ooosjysG ©osoosoocg^ocsi
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