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The impact of Neospora caninum on the reproducttv

performance and abortion risk of cows in Neospord
seropositive  Thai  dairy farms.T. Kyaw, J
Suwimonteerabutr, P.Tummeruk, P. Virakul, C. Lohachit
and Kalpravidh.
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Methods of approach to the development of Myanmar:$
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Thet, Kyaw Sunn and Sein Lwin
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Isolation and identification of E. coli and study .on
pathogenicity of identified strains in  broiler
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Chairman : Dr. Aung Than
Rector (Retired), University of Veterinary Science
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9.20-9.30
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9.50-10.10

Effect of LHRH, carp pituitary extract and month of
collection on semen characteristics of Pangasius
sutchiMyint Wai. Myint Thein, Khin Maung Oo an
Maung Chit

Discussion

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

Tea Break

Chairman : Dr. Sann Aung, Joint Secretary,

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

12. 10.10-10.30

10.30- 10.40
13. 10.40-11.00

11.00-11.10
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11.30-11.40
11.40-12.00

Aspect of zoogeography of freshwater palaemonid
prawns, genus Macrobrachium, in Myanmar.Hla Phone
and Hiroshi Suzuki

Discussion

Bacteriolytic activity on protease producing marine
bacteria against pathogen Vibrio spp.Phu Phu Than,
Takeshi Yoshikawa and Taizo Sakata

Discussion

Effect of dietary vitamin C on post larval quality of
freshwater prawn Macrobrachium rosenbergii.

Yin Yin Moe

Discussion
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isolated from colibacillosis out break poultry farm.Soe
Soe Wai, Tin Tin Myaing, Kyaw Sann Lin, Khin Thida
Sunn and Khin Ngae Aung

Discussion

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.
Discussion

Words of thanks by Dr. Min Soe, Vice Chairman,
Myanmar Academy of Agricultural, Forestry, Livestock
and Fishery Sciences

Closing ceremony of the Sixth Research Conference of
Myanmar Academy of Livestock and Fishery Sciences.
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. Kyawl * J. Suwimonteerabutrz, P. Tummaruk ! ., P. Virakulz, C. Lohachitz, W. Kalpravidh3,

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 Pathom
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 Al 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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Introduction

Neosporosis is orie 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-related 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 of Neospora 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 of Al 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 Neospora-seropositive 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 Pathom 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 their
animals in connection with the Artificial Insemination Center, Department of
Livestock Development. Basically the animals were fed with corn- 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 of age,
were collected monthly for ten months starting from January to October 2004.
The blood of dogs 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
(NC1, provided by J.P. Dubey, USDA-ARS, USA) cultured and maintained in
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the vero cells. Fluorescein labelled goat anti-bovine 1gG (KPL, Maryland, USA)
was used as secondary antibody. The sera were screened at 1:200 dilutions for
cows (Dubey and 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 (Bjérkman 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 Al 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 (PROC GLM, SAS software). In the model, the
effect of herd and serostatus of the 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 Neospora-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 a low titer of 1:200 (Table 2). Cows having the titers of
31:400 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.
Among 16 dogs on the nine farms. two were uncatchable. Of 14 farm
dogs tested with IFA, only one male dog, aged 2 years, from farm “A” was

seropositive having 2 titer 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). Although
not significantly different, seropositive cows tended to have a younget age at
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first service and at first calving, fewer numbers of Al per conception, shorter
calving intervals and shorter 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 of becoming 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 of placentas 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 of the abortions were from the
seronegative cows. Only 2 abortions were observed in 2004; 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
of new 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 of the 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 Neospora-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 in the
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 a Swedish 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 high incidence of
Neospora-associated abortions (Lépez-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
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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 of services 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-abortions (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 of 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 d;ff.er.ence in
abortion risk (RR=2.25; 95% Cl= 0.64 to 7.9) between SCropositive and
seronegative cows. This is not unexpected because all fetuses of Neosporq
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infected cows may not be infected and all fetuses infected in utero may not be
aborted; instead, many were born normal and healthy (Paré 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 of the role of dogs 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. Saw Plei 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
of poultry 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 of a 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.

1. EC member, Myanmar Academy of Agricultural, Forestry, Livestock and Fishe

ry 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
€arn 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 of which 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 production capabilities.

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 by means 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 of poultry 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 of their large size and growth potential. These
indigenous chickens are not categorized into a breed because they hardly fit into
the definition of the identification of a breed. A breed 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)
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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 in table II. 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.

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

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.

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.

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

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 1S

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 Island 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



41

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 €gg
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 fully 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 turn 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 resuits 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 CH | CF Ca T/P | Source
Kin Pone Ywet 28 | 490 | 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 | 050 | 6.10 - 0.390 HD
Ka Zun Ywet - 2.10 - 15.80 0.060 HD
Pauk Pan Ywet - 640 | 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 - | 310 | 040 | 300 | - | 0.040 HD
Hta Ma Saing - 730 | 4.20 - 3151 0970 | 0.73 | VAL
0
Bamboo Leaf - 1890 | 1.14 - 252 | 0910 | 0.08 | VAL
4
Kha Aung Leaf - 12.25 | 0.70 - 29.3 | 2.650 | 0.01 | VAL
2
Myet Kyut - 6.30 | 0.14 - 8.20 - - VAL

Source : Nutrition Lab. Health Department. Veterinary Assay Lab. LBVD.
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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 I Eye drop 7 day

Fowl pox mild Wing web 14 day

Newcastle I Eye drop 21 day

Fowl pox standard | Wing web 4 week

Newcastle Iy orally every 2 month

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

Laying | Eggs laid per | Average Annual
Sr Month R
hen Nos. month eggs/bir | 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 . Second Hatching
First hatch Wean Second lay .
No. hatch interval
1 30.12.04 19.01.05 12.02.05 21.03.05 11W 3D
110 (20 D) (23 D) (¢19) (80D)
2 15.01.05 15.02.05 01.03.05 03.04.05 11W 1D
(12C) (31D) (14D) (9C) (78D)
3 |01.02.05 28.02.05 10.03.05 12.04.05 10W
(9C) (28D) (10D) (9C) (70D)
4 ]21.03.05 18.04.05 13.05.05 13.06.05 12W
(9C) (28D) (25D) (6C) (84D)
S 103.04.05 02.05.05 07.05.05 16.06.05 10W 4D
(6C) (29D) (5D) (7C) (74D)
6 12.04.05 10.05.05 18.05.05 21.06.05 10W
(8C) (29D) (8D) (7C) (70D)
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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)
20 WO 70.0 tickles (M + F)
24 WO 1 viss. 5 tickles ()
28 WO 1 viss. 20 tickles ( F)

Plate 1. Nucleus stock selected for development.
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(a) Selection of a breeding hen.
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Plate

(b) Selection of a breeding hen.
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Plate 2.(d) Selection of a breeding cock.
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Tactile stimulation

(brood patch)
Dimly lit area Estrogen (ovary)
Broodmess /
Warmth / Progesterone (yolk follicle)
Reduce leutinizing hormone

Prolactln (pituitary gland)

Vasoactlve intestinal polypeptide VIP
Clomiphene(anti oestrogen drug)

Fig 1. Factors influencing the broodiness of a hen.
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I 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 Hiay Myimz, and Tin Ngwel

Abstract

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. The dry matter, organic matter and protein

degradation of each djet was measured by the nylon bag method in
the rumen of a fistulated bull using the exponential equation:
P=a+b (1-e°Y) (@rskov and 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 foliage

48. 55 and 42 % for Leucaena, siris,

8 were 74,
neem and ziziphus,
respectively. The rate of degradation constant of (b) fraction, (c,h”
1) were 0.09, 0.11, 0.10 and 0.09 respectively. The degradation
constants of OM 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), (at+b) and (c) among them. The degradation
patterns of four tree foliages in the rumen of bull were similar to
cach other along with incubation times. However, The OM of
Leucaena degradation was found the highest among them.

—_—

1. Department of Physiology and Biochemistry, University of Veterinary Science, Yezin
2. Livestock Breeding and Veterinary Department, Thayet Township
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Comparatively, the OM degradation of ziziphus was the
lowest.The OM disappearance of Leucaena (r2 =0.9396) became
synchronized with CP degradation (r2 = 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 (r2 =
0.7186) and CP disappearance (r2 = 0.661) The siris showed that
the disappearance pattern of crude protein was relatively higher
than that of organic matter. The CP disappearance of (r2 =0.962)
was well synchronized with organic matter degradation (r2 =
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 gr 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 of high 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
in 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 of Ziziphus in ruminants.

Several studies indicate that synchronizing for rapid fermentation with
fast degradable starch ang protein sources stimulates greater synthesis or
efficiency of synthesis of microbjal protein. Microbial protein passage to the
duodenum of lactating cows was highest when starch and protein degradability
were synchronized for fast rates of digestion. Flows of microbial protein were
lower when primary fermentable carbohydrate and protein sources were either
synchronized for slow degradabi]ity. (NRC,2000).

If the information of the fermentation pattern of both organic matter and
crude protein of available tree foliages in Myanmar would have been achieved,
how and with which they could be fed to the animal would be an advantage for
the ruminant 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 (1-6~Y) (@rskov and McDonald, 1979).

Experimental Procedure

Leucaena, siris, neem and Ziziphus by nylon bag measurement were ground to
pass through a 2-mm sieve. A bag size of 13.5 cmx8.5 cm, with pore size of 50
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 1 h, 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 1 hour under running tap water while rubbing gently between lhuml? "dlld
fingers until the water ran clear and then dried under sunlight for 5 hours. Then
the bags were dried to a constant weight at 60¥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

. o . = LT =9 ol i .) d tO
dried residue were recorded. Suitable amounts of the residue were usc

analyse for any desired component of the dry matter.

Chemical Analysis

Dried residues were analysed for dry matter (DM), organic matter (OM) by the
method described by AOAC (1970). Nitrogen was determined by using Kjeldahl
method (Foss 2020 digestor and Foss 2100 Kjeltec distillation unit) and crude
protein (CP) was calculated gs 6,25 (AOAC, 1970). All chemical analyses

were carried out at he laboratory of Department of Physiology and
Biochemistry, University of Veterinary Science, Yezin.

Results and Discussion

Chemical Compositiong

Chemical compositiong of four tree foliages are shown in Table 4. The ash

content of Leucaena ang z1ziphus were hj gher than those of other two. The crude

protein (CP) of these leayeg are 32.4, 22.0, 15.6 and 13.9 % for siris, Leucaena,
neem and ziziphus, feSpectively and the CP content of siris was found the
highest among them, However, the neutral detergent fibre (NDF) and acid
(ADF) contents of ziziphus and siris were 35.8 and 25.0 % and

30.0 and 24.4 %, 'éSpectively and relatively higher than those of Leucaena and

neem. All chemical Compositions described
supplements for the r'uminants,

detergent (ibre

in table 1 were favourable as protein
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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) of four tree foliages were 74, 48, 55 and 42
% for Leucaena, siris , neem and ziziphus, respectively. The rate of degradation
constant of (b) fraction, ( c, h‘l) 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 of OM 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(ADIN) 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 F igure 3, 4, 5 and 6, respectively.

The OM disappearance of Leucaena (r2 =0.9396) became synchronized
with protein degradation (r2 = 0.9684) beyond 12 hour incubation time (Figure
3). The disappearance pattern of organic matter was relatively higher than that
of crude protein. The OM and CP disappearance pattern of neem was similar to
that of Leucaena, being OM disappearance (r2 =0.7186) and CP disappearance
(r2 = 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 NHj3-N for efficient the microbial protein
synthesis. The CP disappearance of (r2 =0.962) was well synchronized with
organic matter degradation (r2 = 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 of OM 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 of ADIN in the ziziphus.

Conclusion

The synchronization and degradation patterns of organic matter and crude
protein for Leucaena and neem were similar to each other. Although the
synchronization and degradation patterns 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 of organic matter and crude protein degradation of ziziphus was
less than those of Leucaena, siris and neem.
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Table 1. Chemical Compositions (%) of Feedstuffs

Descriptionl) Leucaena Siris Neem Ziziphus
DM 2) 25.0 42.5 71.4 56.0
OM 91.2 96.0 95.3 92.2
CP 22.0 324 15.6 13.9
NDF 22.9 30.0 24.9 35.8
ADF 16.6 24.4 22.5 25.0

1) DM:Dry matter, OM: Organic matter, CP: Crude protein, EE: 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

Descriptionl) Leucaena Siris Neem Ziziphus
pM D)

a, % 27.0 20.0 20.0 3.0
b, % 47.0 28.0 35.0 39.0
c,hl 0.09 0.11 0.10 0.09
atb, % 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
¢, h-l 0.12 0.14 0.11 0.09
a+b, % 75.0 54.0 58.0 45.0
cel)

a, % 5.0 45.0 7.0 12.0
b, % 70.0 34.0 47.0 27.0
c,hl 0.10 0.11 0.19 0.09
atb, % 75.0 79.0 54.0 39.0

a:  rapidly degradable fraction

b:  slowly degradable fraction

a+b: potentially degradable fraction
c:  rate of degradation

1) Asdescribed in Table 1.
Exponential equation: P=a+b (1-e~°t)
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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 Mu3, Tin Maung 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 4 x 4 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), RSLy (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 RSLy was significantly higher

(P<0.01) than that of RS but CP digestibility of RSL, was

significantly lower (P<0.01) than that of RS. The OM
digestibilities of RSLq and RSLy were not significantly different

from that of RS (P>0.05). The NDF and ADF digestibilities of
RSL, 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 (Nf/NI, %) of RSZ was significantly higher (P<0.01) than
RSLy, RSL;{ and RS. The Nu/NI, % of RSZ (40.3%) was

numerically lower than those of RSL{, RSLy 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 (Ni/NI, %) of RSZ tended to decrease compared

with other treatments. The proportion of nitrogen retention to the
total nitrogen intake (Nt/NI, %) for RSL} tended to promote in

compared with RS, RSLy 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 of protein 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 a supplementary feed for ruminants at a rate 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 of Ziziphus in ruminants.

Condensed tannins 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 of
ruminant digestion instead of the cost additive detannification of such feedstuffs

(Bhatta, Krishnamoorthy and Mohammed, 2000).
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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 et al., 2000; Khin San Mu, 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 at 9:00 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. The whole 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 straw and sesame meal (RS)
(2) Chopped rice straw, sesame meal and Leucaena leucocephala 25% of
ration (RSL1)

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

(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% of the 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, facces 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 Leucaenq 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 are presented 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 al.,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 ef 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 Maw et 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 in
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 RSLy was significantly higher (P<0.01) than that of RS

but CP digestibility of RSLy 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 of the tannin. The OM digestibilities of
RSL; and RSLy 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<0.01) 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% of CP (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 (Tablc? 2).
The NDF and ADF digestibilities of RSL, and RSZ were significantly

lower (P<0.01) than that of RS. RSL; was significantly lower (P<0.05) than RS

for NDF and ADF digestibilities. This finding was in accorde with the report of

Reed er al. (1990) that tannin has negative effect on fibre digestibility (Table 4
and Figure 1).

Nitrogen Utilization

Nitrogen balances of dietary treatments are given in Table 5 and Figure 2.
The total nitrogen intakes of RS, RSLj, RSLy and RSZ were 20.1, 20.5,

24.5 and 16.6 g/d, respectively. Total nitrogen intake of RSLy 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 RSLy, RSL{ 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 (1'2=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, RSL{, RSLy and RSZ were not significantly different

(P>0.05). The Nu/NL, % of RSZ (40.3%) was numerically lower than those of
RSL{, RSL, 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 (NI/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 of nitrogen in RSZ diet (Table 5). The
proportion of nitrogen retention to the nitrogen intake (Nr/NI, %) of RSLy was

numerically lower than that of RSL, although the amount of tannin included in
the RSL, was 2 times higher than RSL;. This would indicate excessive amount

of Leucaena leucocephala in the ration of RSLy.
Although NDF and ADF digestibilities of RSL{ 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 RSL

diet compared with other diets. Moreover, the digestibility of organic matter
(Table 4, Figure 1) of RSL{ 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/kgW0-75) of DCP, TDN and nitrogen balance of
goats were significantly higher (P<0.05) when Leucaena was fed. Norton
(1994) also reported that nitrogen balance is apparently 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
(NWDNI, %) of RS, RSL;, RSLy, RSZ were 72.0, 68.0, 73.0 and 70.3,
respectively and the proportion of nitrogen retention to the digestible nitrogen
intake (NI/DNI, %) of these treatments were 28.0, 32.0, 27.0 and 29.7,
respectively. No significant difference in NwDNI, % 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 er al. (2000) in crossbred dairy cows fed with tamarind
(Tamarindus indica) seed husks have reported of decreased nitrogen excretion 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 rumen fermentation of

carbohydrates and protein (Barry and Duncan, 1984) and microbial protein
synthesis (Makkar et al., 1995) to the benefit 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 of higher 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

Descriptionl) Rice straw | Sesame meal Leucaena Ziciphus
leucocephala | 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

1y DM:Dry matter, OM: Organic matter, CP: Crude protein,EE:ether extract,

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

2) All values except DM are on DM basis

Table 2. Contents of acid detergent insoluble nitrogen in Leucaena
leucocephala and Ziziphus mauritiana

Descriptionl) 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 0-75/q)

Descriptionl) RS RSL; RSLy RSZ
DM I 63.2 59.3 55.5 63.4
OMI 49.2 472 55.1 55.4
CPI 12.5 13.0 15.2 10.2

1) DMI: Dry matter intake, OMI: Organic matter intake,

Table 4. Digestibility of nutrients (%)

CPI: Crude protein intake,

Description RS RSL; | RSL; | Rsz SEM
DM digestibility 59.0B | 61.7A2 | ga0Aa | 553C 0.591
OM digestibility | 66.642 | 67.742 | gg8Aa | g0 oB 0.533
CP digestibility 82.5Aa | go.5ABa | 755Bb | 574C 1.390
NDF digestibility | 59.842 | 553ABb | 55 1Bb | 453C 1.107
ADF digestibility | 56.842 | 47.9ABb | 4; 9Bb | 54 ,C 2.479

Significant differences between treatment means over the whole experiment

are indicated by dissimilar superscript.
A.B.C) p<0.01

a,b) p<0.05
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Table S. Nitrogen utilization of goats fed respective diet.

Description RS RSL; RSL; RSZ SEM
Total N intake, g/d | 20.142 | 20.58a | 24.5B 16.6C 0.649
Fecal N, g/d 3.5Bc 4.0Bc 5.9Ab 6.9A2 0.231
Urinary N, g/d 11.8ABa | 11 0ABa | 134Aa | 65Bb 1.331
N retention, g/d 4.8 5.5 5.1 3.2 -
Nf/NI, % 17.54a | 19.5ABa | 24 5Bb | 45 1C 1.327
NwNI, % 59.6 54.5 55.0 40.3 -
Nr/NI, % 22.9 26.0 20.5 17.6 -
Nf/DNI, % 21.3A2 | p42Aa | 3p7Aa | 736B 3.622
Nu/DNI, % 72.0 68.0 73.0 70.3 -
Ni/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<0.01
a,b,c) P<0.05
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Pulmonary Lesions in Anti- Sera Producing Horses

Nyo Nyo Thet! , Kyaw Sunnl, and Sein Lwin2

Abstract

This study was conducted to evaluate the effects of viper 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
hyperimmunized with cobra venom. In conclusion, pulmonary
tissues examined in horses hyperimmunized with viper venom and
cobra venom showed similar histopathological 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 of diverse 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 monospecific 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
edema and the architecture was lost in 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
of haemorrhagic 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 Remark
venom
1 |[MPFV334 |9 yrs and | & | 1015.5 mg | Hyperimmunization successful
10 months
2 | MPFV68 |6yrs 3 1.5mg Hyperimmunization unsuccessful
3 [MPFV 125 | 9yrs Q 4.5 mg Hyperimmunization unsuccessful
4 | MPFV 103 | 7yrs Q 1.5 mg Hyperimmunization unsuccessful
5 | MPF V98 6 yrs 3 1.5 mg Hyperimmunization unsuccessful

Table 2 Horses used for hyperimmunization with cobra venom

Total
No. Animal Age Sex Remark
venom
1 MPF C 23 7 yrs 3 35.5 mg Hyperimmunization unsuccessful
2 | MPFCO917 10 yrs 3 | 2710.5 mg | Hyperimmunization successful
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Fig 1. Lung of animal MPF V 9§ (Viper hyperimmunized horse) showing
extensive pulmonary haemorrhage and oedema.

e T WS I ; _ ; i '.Q e '&‘R
Fig 2. Lung of animal MPF C 23(Cobra hyperimmu
extensive pulmonary haemorrhage.

nized horse) showing
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Fig3 Lung of animal MPF V 125(Viper hyperimmunized horse) showing
extensive pulmonary haemrrhage and presence of fibrins around the

bronchiole.

Fig 4. Lung of animal MPF V 68 (Viper hyperimmunized horse) showing

interstitial pneumonia.
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Isolation and Identification of E.coli and Study on Pathogenicity of
Identified Strains in Broiler Chickens
Khaing Thwe Latt!, Khin Mar Lay2 and Aung Tun Khaing3 >

Abstract

Thirteen strains of Escherichia 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 raffinose, 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, 026: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 such as 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 O2 and 078
predominate, have been found to be associated with the disease in fowl. In a
survey of 50 outbreaks, the incidence of serogroups O2 and O78 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, Barnum and Ingran,
1967).However, the incidence of serogroups varies accordingly and Hensley et
al.(1967) observed that Q78 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 Mandalay 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 and 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 of coli-septicemia.

2. To identify the specific serotypes of E.coli which are prevalent in an
around Mandalay regjon.

3. To be able to perform the in vitro 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 of isolated 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 in the autoclave at 121UC for 20 minutes.



99

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 of E. 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 (Platel). 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.

Serotyping of E. coli (Serological Identification)

For serotyping of E. coli, field isolates were sent to Bacteriology Research
Division, Department of Medical Research (DMR), Lower Myanmar. For
1dent1ﬁcat10n standardized reference antiserums of DMR were used. Isolated
strains were identified by standard slide agglutination tests with specific
antisera. For primary identification of isolates, 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 in DMR are shown in Table 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).

One drop of E. coli antiserum was placed on the C* and one drop of
physiological saline was placed on C~.

- Sufficient culture materials from nutrient agar were added in the
negative control C- and positive control C*,

- The culture-serum suspension on C* 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.

2.
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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 of LDs of Dilution of E.coli (O44: K74) Field Isolates in Mice
The death rate of LD5() 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 LD5g titre=m—-A (S-'%2)
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 LDsg titre  =1-(+1)(4.5-0.5)
=1-4
=-3

Results and Discussion

Biochemical Characteristics of E. coli Field Isolates

Of 15 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 in Table 3.

The field isolates of E. 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.

Serotyping of E. coli Field Isolates

Of a total of 13 E. coli isolates, 4 isolates belong to 026:K60, 044:K74, O124:
K72 and O55:K59 but 9 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 ef 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 al..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, 026: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, e al. (1988). In their studies, *
most of the E. coli isolates of chickens belonged to O1, O2 and O78. However,
the very low frequency of isolation of some E. coli serotypes have been
identified by other researchers, 02, 078, O1, 018, 08, 053, 069, 015, O11,
06, 022, 083, 0131, 04, 05, 021, 054, 055, 061, 0141, 0138, and O73
(Sojka and Carnaghan, 1961), 08, 078 and O111 (Kulkarni, 1964), O9, 017,
018, 023, 051, 088, 0101 and O111(Gupta and Singh, 1969), O1, O78, 018,
02 and O111 (Verma and Adlakha, 1971), 048, 049 and O81 ( Nakamura et
al., 1981), 049, 0152, 0153, 08, O15 and 042 (Nakamura, Yoshimura, Kodera
and Sato, 1982), 063, 068, 071, 073, 078, 075, 086, 0101, 0103, O111-
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0104, O11, O124, 0135, 041, 0146, O147 and O149 (Giurov, 1985),
0126:K71, 044:K74, and 0119:K69 (Chulasiri and Suthienkul, 1989), 020,
029, 083, 032 and 083 (Ngeleka, Kwada, White, Whittam, Riddeell,
Goodhope, Potter and Allan, 1996) and 08:K50, 09:K34, 086:K62, 04:K3,
0112:K68, 026:K60, 013:K11, 078:K80, 0137:K79, 09:K30, O99:K+ and
08:K+ (Raji et al., 2003). Four E. coli serotypes (026:K60, O44:K74,
0124:K72 and 055:K59) identified in this study were low frequency isolates
but all are pathogenic strains. Among them O44: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 026: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

A 026: K60, O44: K74, 055: K59, O111: K58, 0119: K69, 0125: K70,
0127: K63, 0142: K+

B OI: K51, 066: K61, 086: K62, O114: K90, 0126: K71, O128: K67,
0146: K89, O157: K+

c 028: K73, O112: K66, 0124: K72, O136: K78, O144: K2, 0152:
K15,0164: K+

D 06:K15, 08:K25, 08:K40, 025: K+, 027:K+, O78: K80, 0148: K+,

0159: K+

Table 2. Number of isolates of E. coli

Flock N?. of  Date f’f Age of birds Specimen No. of No. of
birds  collection (day) specimens isolates

| 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




Table 3. Biochemical characteristics of field E. coli isolates
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Reaction of isolates

Characteristics Reference no. of E. coli field isolates
1 2 3 4 5 6 7 8 9 10 11 12 13
Morphology G EEOEEHHEHOOEE
VE Ve Ve VE Ve Ve Ve ve Ve ve ve ve Ve
Motility + + + + + + + + + + o+
Oxidase - - - .. e e e e .
Catalase + + + + + + + + 4+ o+ 0+
Growth on
MacConkey agar + + + + + 4+ + o+ o+ o+ 4+

Haemolysisonsheep . . . . . . . L L 4
blood agar

Oxidation/fermentation
of glucose

Gelatinace .
Urease
Indole

Citrate - - - - e .-
Methyl red + + + 4+ + + 4+ 4+ o+ o+ o+

Voges-Proskauer - - - - .

(-) ve = gram negative
(-) = negative
(+) = positive



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 1713 (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 Serotypes based on
E. coli strain O and K antigen

| 4 026:K60

2 9 044:K74

3 10 0124:K72

4 11 055:K59

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

strain, field isolate

L. Ratio of
Bacteria Death of mice in day Total  Total death to
dilution . Died Survived total no.
mice. 12 3 4 5 6 7 inoculated
Undiluted 2 - - 1 - - 1 - 2 0 22=1
107 2 - - -2 - - .2 0 22=1
10 7 L 1 12=05
10° 2 - - - 1 - 1 - 2 0 =1
10" y 2 . 02=0
10% O L 1 12=05
10° y R | 12=0.5
107 N | 2 02=0
Total 6 - - 2 4 - 2 1 9 7 45
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Table 7. Death and survival ratio in mice inoculated with E. coli (055:K59)
strain, field isolate

Bacteria lj:;.'
dilution Mice

Ratio of
Total  Total death to
Died Survived total no.

inoculated

Undiluted 2

1 172=0.5
1 172=0.5
1/12=0.5
112=0.5
02=0
172=0.5
0/2=0
0/2=0

co.—.o-—av—-—n—-
N N = N = =

Death of mice in day
3 4 5 6
- - 1 -
- - 1 -

5 11 25

10" 2
102 2
103 2
10* 2
N 10° 2
- 10 2
107 2
Total 16
ﬁa,
-y
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Table 8. Death and survival ratio in mice inoculated with E. coli (026:K60)

strain, field isolate

Death of mice in day

Total

Total

Ratio of death to

B?cttzria No. : total no.
dilution Nﬁic' 123 45 6 Died  Survived inoculated
Undiluted 2 - - - - - - 0 2 02=0
10" ) T . 1 1 1/2=0.5
1072 2 - - - - - - 0 2 02=0
10° y 0 2 02=0
10 2 - - - - - 0 2 0/2 =0
107 2 - .. 0 2 0/2 =0
106 2 . . o .. 0 2 02=0
107 - - 0 2 02=0
Total 16 ] 1 15 4.5
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Effect of LHRH, Carp Pituitary Extract and Month of Collection on Semen
Characteristics of Pangasius sutchi
Myint Wai l, Myint Thein 2, Khin Maung Oo 3 and Maung Chit 4

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.,
T1 (pituitary extract), Ty (LHRH), and control. Fishes in T group

were injected with LHRH Type A5 in a dose of 5 mg per kg body
weight. In T, 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 am. 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
about 2650 - 3150 x 106 / ml.

Key words - Sutchi catfish, hormone, spermatozoa, semen.
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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 growth 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 ;nz tre:;:(nen; cll grou.p ~h:ve;:
inj i itui act in the dose of 2 mg/kg body weight.
g'li::r::n:vzlfhﬁgl?rfve};;nilrl:iizezx\t;ith LHRH Type Ay (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 monttf frf)m
May to October at 6:00 a.m. (six hours after hormone injection) by sm}.)pmg
method. Milt was collected in test tubes, recorded the volume and immedla}t‘ely
kept in refrigerator for further study. Spermatozoa concelintration, 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, Japa1.1) 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 by analysis of variance (ANOVA). The Duncan’s Multiple Range Test
(DMRT) was used to compare the treatment means.

Results

Raw milt of sutchi catfish was found thick and creamy in consistency, milky to

yellowish white in colour and 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 of this month, almost all males
produced as little as 1 or 2 ml, moreover, appearance of semen seemed to be thin

and watery.

Spermatozoa Concentration

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

improved Neubauer

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 Hamilah (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. Mal.es
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 T1ot
respond to spawning induction using single injection of luteinizing re{easmg
hormone (LRH-A). However, when injected with two sequences of injections at
varying dose levels, 33% ovulated with stimulatory dosage of 20ug a:nd
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. S:pefrm
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. x 600). 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.



133

References
Chattopadhyay, N.R., B. Mazumder and B. Mazumdar. 2002. Induced spawning

of Pangasius sutchi with pituitary extract. Aquaculture Asia J. (7) 2.

Clark Jr., W.H. and A.B. McGuire. 1981 Fish and aquatic species. In: New
technologies in Animal Breeding. Edited by B.G. Brackett, G.S. Siedel
Jr. and S.M. Siedel. Academic Press. London.

Delince, G.A., D. Campbell, A.L. Janssen and M.N. Kutty. 1987 Seed
production. African regional aquaculture center. ARAC/87/WP/13. Port
Harcourt, Nigeria.

DiLauro, M.N., W.W. Kaboord and B. Herbert. 2002 Cytology of the pallid
sturgeon sperm cell. USGS Science for a changing world.

Khan, H.A. and V.G. Jhingran. 1975. Synopsis of biological data on Rohu. FAO
Fisheries synopsis No. 111. FAO. Rome.

Kumar, D. 1982. Fish culture in undrainable ponds. A manual for extension.
Central institute of fisheries education. Indian council of agricultural
research. Bombay. India.

Legendre, M., Slembrouck, J., Subagja, J., and A. H. Kristanto b(2000).
Ovulation rate, latency period and ova viability after GnRH- or hCG-
induced breeding in the Asian catfish Pangasius hypophthalmus
(Siluriformes, Pangasiidae). Aquat. Living Resour. 13. 145-151.

Parish, J. 2003. Reproductive physiology and endocrinology lab. Evaluation and
freezing of semen. Department of Animal Science. Dr. John Parish’s web
site University of Wisconsin. (http://www.wisc.edu/ansci_repro/).

Potaros, M. and P. Sitasit. 1976. Induced spawning of Pangasius sutchi
(Fowler). FAO, IPFC/76/SYM/36, 17, pp. 349-353.

Saidin, T. and A.F. Othman.1986. Induced spawning of Pangasius Sutchi
(Fowler) using an analog of luteinizing releasing hormone and
homoplastic pituitary extract, In: The first Asian Fisheries Forum.
Maclean, J.L., L.B. Dizon and L.V. Hosillos (eds.). Asian Fisheries
Society, Manila, Philippines. P 687-688.

Thalathiah, Hj. S. and H. Hamilah. 1986. A study on the breeding aspects of
Pangasius sutchi (Fowler) in Melaka. Proc. Intl. Conf. Dev. Managt.

Trop. Living Aquat. Resources, Serdang, Malaysia.




134

Table 1. Average semen volume collected from five male sutchi catfish
during spawning season

Sr. Month Average Semen Volume (ml. mean + SE) Remark
no. Control Pituitary extract LHRH

1 May 362007 70£008% 1162013

2 June 7540.19%  142+014%® 1844012

3 uly 95+£0.13C  156+022% 1984036

4 August 105£015°  185£0.19%®  227+0.16°

5 September 105£015%  195£012%  223+020°F

6 October 6.1£015°  122:018% 153016

3,5, ¢ Different superscripts in the same row differ significantly (P<0.05)
AB,C Different superscripts in the same column differ significantly (P<0.05)
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Fig.2 Average semen volume collected from three groups of Sutchi Catfish
throughout spawning season.
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Studies Related to Bovine Cervico-vaginal Mucus for Oestrus Detection

Min Bo!, Soe Win Naing2, Myint Thein3

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 continueus 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 of diestrus, 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 of cervico-vaginal mucus and stage of reproductive
cycles are related and phases of oestrous cycles can be determined

by using crystallization scores of cervico-vaginal mucus.

1. Assistant Lecturer, Department of Veterinary Surgery and Reproduction,
2. Lecturer, Department of Veterinary Surgery and Reproduction,

3. Rector, University of Veterinary 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 “fern leaves’.

The objective of the present study was to determine the relation between

characteristics of cervico-vaginal mucus and stages of the reproductive cycle in
the local cows.

Materials and Methods

Cervico-vaginal mucus was collected manually from fornix 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 of local 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 (Fern +); Score 6 (Fern + +); 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 of oestrus 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 (false ferns) 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
seen during proestrus and metoestrus. Crystallization score 6 (fern ++) and score
7 (fern +++; a typical fern-like appearance, Fig. 3) was observed at oestrus.
These fern-like crystals were found only in the phase of oestrus and most of

them changed shape starting at metoestrus and became extremely bent during
this phase as shown in Fig 4.

Discussion and Conclusion

Papanicolaou (1945) demonstrated that a smear of cervical mucus, when driefl,
crystallized a fern like pattern (arborization) and that this was regularly seen in
smears made about the time of ovulation. Saw Naing (1982) stated that day 4 to
19 of the cycle (dioestrus) 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 oestrus. Therefore, the results in this study are in accox:d
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 “ferning” 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 pattern was
noted in this study.

According to Maung Maung San (1976), the bent ferns, during
metoestrus, 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.

Acknowledgement
The authors thank Professor Dr.Than Kyaw for reading and advice during the

preparation of this manuscript.

References

Foote, R.H. 1975. Qestrus detection and oestrus detection aids. J. Dairy Sci. 58:248.

Maung Maung San. 1976. Study of the cervical mucus of cows. M.V.Sc. Thesis,
University of Queensland.

Noonan, J.H., A.B. Schultze and E.F. Ellington. 1975. Changes in bovine
cervical and vaginal mucus during the oestrous cycle and early
pregnancy. J.Anim. Sci. 41:184.

Papanicolaou, G.N. 1945. Some Characteristic changes in the consistency of the
uterine secretion. Anat. Rec. 91:293.

Roslanowski, K. and H.H. Koefoed-Johnsen. 1968. Characters of cervical
secretions in cows: (I) Observations on the crystallization phenomenon.
Anim. Breed. Abstr. 37:1434, 1969.

Rydberg, E. 1948. Observation on the crystallization of the cervical mucus.
Acta. Obstet, Gynec. Scand. 28:172:187.

Saw Naing. 1982. A study of the importance and relative merits of the different
methods of detecting oestrus in cattle, D.V.C.S. Thesis, Massey
University.

Woodman, H.E. and J. Hammond. 1925. The mucus secretion of the cervix of
the cow. J. Agri. Sci. 15 (a): 107-124.



140

Table 1. Comparison of Crystallization Score in the Dried Smear from Four
Stages of Reproductive Cycle.

Stages of reproductive cycle

Significant
) level
Dioestrus Proestrus Oestrus Metoestrus
Crystallization N y
Score 2.85+0.04" 55+008° 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).

crystals are amorphous.
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Aspect on Zoogeography of Freshwater Palaecmonid Prawns, Genus
Macrobrachium, in Myanmar
Hla Phone!, Hiroshi SUZUKI2
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 for Macrobrachium 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 majbrity 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 western 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 in order 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 of Macrobrachium 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 a cast net and push
net during the day. The cast net has a 10 mm mesh size, 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 inhabit Myanmar (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 with those 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 of outer spine; 2) tip of telson 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 of telson 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
abundant in Indaw Gyi Lake and M. naso (Kemp, 1918), however, in Inle’
Lake, some of the species was extremely low in 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. hendeérsoni
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, Siyu
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 (M. 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 neéw
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 in
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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 southern 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 patterns 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 western
part of Myanmar. These results showed that Macrobrachium fauna of Myanmar
were mostly a land and island type species. But the 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 §tudies
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 Macrobrachium, in Myanmar

No. species name previous present
1 M assamense assamense (Tiwari, 1955) (Cai & Ng,2001)

2 M. birmanicum (Schenkel, 1902) (Cai & Ng,2001)

3 M. dayamen (Henderson, 1893) (Cai & Ng,2001) .
4 M. hendersoni hendersoni (De Man, 1906) (Jayachandran, 2001)

5 M hendersoni platyrostris (Tiwari, 1952) (Jayachandran, 2001) .
6 M. idella idella (Hilgendorf, 1898)

7 M javanicum (Heller; 1862) (Jayachandran, 2001) .
8 M. joppaeHolthuis, 1950 "
9 M. lamarrei lamarrei (H. Milne Edwards, 1837) (Jayachandran, 2001)

10 M. lanatum (Cai& Ng,2001) (Cai & Ng, 2001) .
11 M. lanchesteri(DeMan, 1911) (Cai & Ng,,2001)

12 M lar(Fabricius, 1798) (Cai & Ng, 2001)

13 M. malcolmsonii (H. Milne Edwards, 1844) (Jayachandran, 2001) .
14 M. mimaum (JRoux, 1917) N
15 M. mirabile (Kemp, 1917) (Cai & Ng,, 2001) N
16 M. naso(Kemp, 1918) (Cai & Ng,,2001)

17 M. neglectum (De Man, 1905) (Cai & Ng, 2001)

18 M. nipponense (De Haan, 1849) (Cai & Ng,, 2001)

19 M. palaemonoides Holthuis, 1950

20 M patheinense Hla Phone & Suzuki, 2004

21 M peguense(Tiwari, 1952) (Cai & Ng, 2001)

22 M. playrostris (Tiwari, 1952) (Cai & Ng,, 2001)

23 M. rogersi (Tiwari, 1952) *
24 M. rosenbergii(De Man, 1879) (Cai & Ng,2001)

25 M. villosimanus (Tiwari, 1947) (Cai & Ng,2001)

26 M. cf villosimears (Tiwari, 1947) (Cai & Ng., 2001)



s ~ony

~

) —

Table 2. Distribution of Freshwater Palaemonid Prawns, Genus Macrobrachium,
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Myanmar.
In Taw Gyi Lake {Taung Ta Man Lake| Zaw Gyi River | Inle' Lake | Pathein
No. Location Species c

Main | Vicinity| Main |Vicinity | Main |Vicinity | Main | Vicinity
1|M lanchesteri (De Man, 1911) 0 L4 o0 ® o
24M palaemonoides Holthuis, 1950 o0 ® o o
3|M. naso (Kemp, 1918) (1]
4|M idella idella (Hilgendorf, 1898) °
SIM patheinense Hia Phone & Suzuki, 2004 o
6|M. mirabile (Kemp, 1917) ®
7\M joppae Holthuis, 1950 °
8L M. hendersoni hendersoni (De Man, 1906) 0 0o o
9| M. rosenbergii (De Man, 1879) o
10|M. minutum (3. Roux, 1917) d
11|M. lamerrei (H. Milne Edwards, 1837) o

@@  abundantly appeared
() rarely appeared
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Table3. Distribution of Freshwater Palaemonid Prawns Genus Macrobrachium of

the World

Species name Europe Asia & Oceania Africa |Myanmar
M. naso (Kemp, 1918) Myanmar IL
o
g M. peguense (Tiwari, 1952) Myaninar
=
8 |M. rogersi (Tiwari. 1952) Myanmar
Myanmar PC

M. patheinense Phone & Suzuki, 2004

M. assamense assamense (Tiwari, 952) Myanmar, Nepal, India

Myanmar, India,
M. birmanicum (Schenkel, 1902) Bangladesh

M. davanwmn (Henderson, 1893) Myanmar; Nepal, India

Myanmar, India, WM
a_ M. hendersoni hendersoni (De Man, 1906) China
= Myanmar, India, ITG
2 |M. lamarrei lamarrei (H. Milne Edwards, 1837) Bangladesh
5 Myanmar, India,
M. malcolmsonii (H. Milne Edwards, 1844) Banelandesh. Pakistan
Northeastern India,
M. Platvroseris ( Tiwari, 1952) Myanmar
Myanmar, India,
M. villosimanus (Tiwari, 1947) Bangladesh
Myanmar, India,
M. of villosimanus (Tiwari, 1947) Bangladesh
Myanmar, India, pPC
M. idella idella (Hilgendorl, 1898) Madagascar
Myanmar, India,
M. javaricwm (Heller, 1862) Indonesia. Malavsia,
M. joppae Halthuis, 1950 Indonesia, Myanmar PC
& Southern Myanmar,
é M. Janariem (Cai & Ng, 2001) Malaysia
hirs Myanmar, India,
= g 7
5 M lancliesteri (De Man, 1911) Thailand, Malavsia WM
T: Myanmar, India, PC
M. mirable (Kemp, 1917) Thailand, E.. Borneo i
Myanmar, Thailand.
M. neglectum (De Man, 1905) Malaysia. N. Sumatra
M. palacmonoides Holthuis, 1950) W:Sumatra i
Myanmar, India, PC
M. rosenbergii (De Man, 1879) Thailand, Malavsia,
Myanmar, India Tanzania

M. hendersoni platyvrostris Tiwari. 1952

Myanamr, Japan, Indo- Bt AT

> |M. lar (Fabricius, 1798) West Pacific
] 2
§ M. miinutien (J. Roux, 1917) Myonemzr, Mese-Gutnen Pe
Rissia Myanmar, China,
M. nipponens e (De Haan, 1849) LEasla Japnan, Kaorea,
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Figure 1 Map of Myanmar showing the drainage, Rivers and sampling stations.
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Figure 2. Telson (maximum length) of 11 Macrobrachium species
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M. assamense assamense (Tiwari, 1952) % )

Land type

M. lar (Fabricius, 1798)

Widely type

Figure 3. Distribution of Myanmar’s fresh water Palaemonid prawns
genusMacrobrachium of the world.
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Bacteriolytic Activity of Protease Producing Marine Bacteria Against
Pathogen Vibrio spp.
Phyu Phyu Than!, Takeshi Yoshikawa?, Taizo SakataZy

Abstract
Fourteen bacteriolytic 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 bacteriolytic strain Al-J25a
was identified as Pseudoalteromonas sp. Anion exchange column
chromatography (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 bacteriolytic activity to
pathogenic Vibrio strains. Selected strain Al-J25a could be of
interest for the biological control of pathogenic Vibrio spp- in

aquaculture systems.
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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 alternative means to control the pathogens, some

probiotics have been applied to fish and shrimp aquaculture. Probiotic bacteria
are considered to produce antimicrobial 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 Iyticus, 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 Bergey’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 1g/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) of either heat- killed cells or live cells suspension of
Vibrio spp. and the plates were incubated for 2 to 6 days at 25UC. Aﬂ:e‘r
incubation, the inhibition zone around the colonies of antagonistic isolates was

observed.

Phylogenetic Analysis of Strain A1-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 Al1-J25a was carried out. Th.e
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 in 0.05 M Tris-HCI 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-HCI buffer (pH 9.0). The elution was
performed by using a linear gradient of NaCl to 0.5 M in 0.05 M Tris-HCI
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-
HCI (pH 7.6) containing 0.2 M NaCl. Protein concentration of each 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 of the 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 M Tris-HCI of pH 7-9, 0.1
M sodium carbonate-sodium hydrogen carbonate buffer of pH 9-11, 0.1 M
glycine-NaOH buffer of pH 11-130and 0.1 M sodium hydroxide of pH 13.5.
Effect of incubation temperature on protease activity of th'e 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 expos?d to
different temperatures from 40UC to 100UC 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),
p-chloromercuric benzoate (pCMB), iodoacetic acid (IAA), dithiothreitol (DTT)
(Nacalai Tesque; Kyoto, Japan) and ethylenediaminetetra acetate (EDTA) (W.ako;
Osaka, Japan) on protease activity was investigated by preincubating the purified
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 acti{/ity 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 of the dead cell suspension, 2 ml of the purified enzymes, 1 ml
of antibiotics solution (benzylpenicillin 0.25 g and streptomycin sulfate 0.25
g/100 ml) and 4 ml of artificial 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 wa.r samples.
Antagonistic activity was detected on double layer agar with Vibrio and other
species, as shown in Table 1.The growth inhibition type of the representative
strains are shown in Figure 1.The strongest inhibitors were strains A1-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 strain was tentatively assigned the name Pseudomonas
sp. Al-J25a in Table 2.

Lytic Activity Production of Bacterial Isolates

In plate and liquid culture tests, strain A1-J25a could potentially result from the
action of either 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 A1-J25a

Figure 3 shows the elution profiles of enzymes by column chromatography. The
purification steps of proteases from the culture supernatant (2 L) of
Pseudoalteromonas strain Al-J25a are summarized 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 1 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 A1-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 A1-J25a belongs to the gamma subclass of the Proteobacteria. Furthermore,
the phylogenetic tree constructed with the representatives of the gamma
Proteobacteria indicates that A1-J25a is clustered into the Pseudoalteromonas

group and closely related to Pseudoalteromonas peptidolytica as shown 1n
Figure 5.

Optimum pH and Temperature and Thermostability
The optimum pH for protease activity was found to be pH 11.0 and 9.0 for
Fractions 1 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 of the
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*t,
Ag** and Zn™™, were inhibitory to both enzyme activities while Ca*t™ 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 metal ions including Cu*™, Zntt, Mn*™, and
Fe*™. These results indicate that Fraction II is a metal protease.

Bacteriolytic Activity of Purified Enzymes

Figure 6 shows the time course of bacterial cell lysis by the purified enzymes of
strain Al1-J25a, during incubation of the dead cell suspension of V.
parahaemolyticus VPHK-46 in 3/4 strength of artificial seawater at 3,0 <
Almost the same lytic patterns were observed for these two fractlo.ns.
Combination of Fractions I and II showed similar lytic activity dunr.Ig
incubation. These results confirmed that the proteases produced by the strain
Al-J25a cause bacteriolysis of dead cells of Vibrio sp.

Discussion .

Microbial biocontrol and probiotics are considered as based on antagor.uSth
interactions between microorganisms; and between bacteria and higher
organisms. In marine environments, many Alteromonas and Pseudoa”e’jomonas
species have been demonstrated to produce anti-bacterial products, which may

assist them in their competition for nutrients and space (Gauthier; 1979,
Holmstrom et. al; 1999). ,
For example, Pseudoalteromonas (Alteromonas) ~ rubra, .

luteoviolaceaOand P. bacteriolytica have been reported to produt.:e 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 lys.is
of gram-negative bacteria including pathogenic Vibrio spp. The phylogenetic
analysis based on SSU rDNA sequences showed that strain A1-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. Al1-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 kDa and
39 kDa, respectively in SDS-PAGE. Both proteases from Pseudoalteromonas
strain A1-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 4-lytic protease from Achromobacter Iyticus
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 cells 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 A1-J25a are responsible for growth inhibition and cell
lysis of gram-negative bacteria including Vibrio spp. The author also suggests
that the selected strain A1-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

. Opposing strains
:::;gsomsnc Vibrio harveyi Vibrio alginolyticus Fla. Pse.
Vh-1 9M-P5-1 Va-l V-S-7 JS14-2 3-2-Al 4-9-Al 5-5-A2

Al-Ml1 + + - + + + + +-
Al-M2 + +H - + ++ + + +
Al-Jl nt + nt + + - + -
Al-J10 ++ + +H- +H - + + ++
Al-Jll ++ + +/- + - + + ++
Al-Jl4 + + - +- - - ++ -
Al-J17 + + - ++ - + + +
Al-J25a ++ + ++ + + + + +
Al-J25b + + +H + + ++ + +
283-28 + +H - + +H + ++ +
2583-30 nt - nt - - - + -
2549 + ++ - ++ - + + +
381-13 + + +- + + + ++ ++
3S83-33 - + +H ++ +/- + ++ ++

Vh-1, V. harveyi ATCC 14126; Va-1, V. alginolyticus ATCC 17749. Fla ., Flavobacterium ; Pse ., Pseudomonas .
++, large inhibition zonelength> 1.5 mm; +, small inhibition zone length < 1.5 mm; +/-, inhibition length < 0.5 mm;

-, negative inhibition; nt, not tested.
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Table 3. Purification scheme of extracellular proteases from Pseudoalteromonas Al-J25a

Total protein  Total activity Specific activity Purification*  Yield (%)

Purification step (mg) ) (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 -1 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 13 5,516 755.6 20 4

" one unit of protease activity was defined as the amount of enzyme that cause an incremental change of
0.01 absorbance per 2 h incubation at 37°¢.
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Table 4. Effect of different compounds and metal ions on proteases activity

Inhibitors and Compounds Concentration Remaining 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
IAA 1 87.7 104.2
NacCl 5 112.1 101.9
KClI 5 109.4 102.2
CaCl, 1 101.1 102.7
MgCl, 1 107.3 99.8
MnCl, 1 89.7 21.7
AgNO; 1 50.0 84.4

ZnCl, 1 74.3 31.6
CuSO0, 1 97.9 15.1
FeCl; i 101.8 33.6
CoSO, 1 189.3 162.9
HgCl, 1 0 0
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Figure. 1-I Figure. 1-II
Figure 1. Antagonistic activities of selected isolates against Vibrio sp. strain
9MP5-1 (I) Growth inhibition of live cells (II) Bacteriolysis of
dead cells (a) strain Al- J25a.

—e— Control

—a— Supernatant
—a— Crude enzyme
—o— Fraction

100

80

60

40

Relative absorbance (%)

20

Incubation time (h)

Figure 2. Lysis of the dead cells of V. parahaemolyticus VPHK-46 by the
enzyme preparation from the strain A1-J25a.
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Figure 3. Chromatographic profile of proteolytic enzymes on a TOYOPEARL
SuperQ-650M column

Fig. 4. SDS-PA-(;' £ analysis of the purified fraction I and 11 pl‘olc:;se Symbols: A, lane of
fr:wlf”" I on SDS-PAGE; B, lane of fraction 11 on SDS-PAGE: A’, lane of
fraction I on a casein plate; B’, lane of fraction 11 on a casein plate. Arrow heads
and arrows indicate protein bands on SDS-PAGE and cascin-hydrolytic zones on
a casein plate corresponding to fractions I and I1, respectively.
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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 dietary 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 with 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, Department of 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 shrimp
(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 better growth and higher survival.0.

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.€., 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 of Aquatic Animal Nutrition, Faculty
of Fisheries, Kagoshima University, Japan. The composition of the 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 of AMP-Mg 0, 117, 233, 349, 465 mg kg, equivalent AsA
0, 50, 100, 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 of AMP-Mg in the test diets were analyzed by
the Laboratory of Aquatic 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 shown 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 PL,,
(Twenty days after metamorphosis), the post larvae were fed with the vitamin

C-free 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.O0.

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,, NH,-N, NO,-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 (LT,,) 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 ppm
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,,). The minute before the first death of prawn indicates

100% survival, which is converted to log value {log,,100=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), X = time to individual death of prawn (Min)
LT,, (X) was obtained when Y = 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 of 0.1 M KH,PO,, 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
257 nm) and a 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,,) 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 (Figurel).

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. After 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

In the 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

PR L -
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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 larvac 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
of dietary vitamin C on stress resistance in freshwater prawn post larvae.
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Table 1. Composition of the basic diet (C-MBD) for Macrobrachium

rosenbergii post larvae

Ingredients g/100 g

Casein (Vitamin free) 40.00 y

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-HCI 0.8 [

Na-succinate 0.3 J

Na-citrate 0.3 2

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-HCI 20.52; riboflavin 13.68; i
thiamine-HCI 6.84; menadione 6.86; a-tocopherol 34.2; B-carotene 16.42; calciferol

2.06; cyanocobalamine 0.14; folic acid 1.36; choline-HCl 1025.96. |
’mineral mix (g kg') :K,HPO, 1.17; Ca(PO,), 1.59; MgSO,.7H0, 1.78, |

NaH,PO,.2H,0,0.46
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Table 2. Proximate composition, AMP-Mg1 and AsA 2 concentration of test diets

Diet Supplemented Analyzed Calculated Approximate composition in test diets’
No. AMP-Mg Moi
AMP-Mg level level ® AsA level’ sture CP’ CcL® Ash
(mg/kg (mg/kg
(mg/kg diet) diet) diet) (%) (%) (%) (%)
1 0 ND’ ND 10.6 40.1 9.7 12.0
2 117 115.8 49.8 10.8 433 9.6 13.5
3 233 223.0 959 1.7 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.

(5]

Analyzed by the Lab.of Aquatic Animal Nutrition, Kagoshima University, Japan.

Calculated AsA efficacy of AMP-Mg based on 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® wGg" SGR®™ Survival LT5 @
No AsA Level (g) (g) (%) (%) (%) (min)
0.057+ 0115 99.79 + 0.565 15.00 87.13 &
1 AsA 0 (Free) :
0.00* 0.01° 22.10" 0.13° 236° 1.63°
106.95
2 AsA 50 0.058 £ 0.120 = + 0.606 36.67 92.40 £
0.001° 0.01° 24.54° 0.14° 4™ 16.23°
130.18
3 AsA 100 0.058 + 0.130+ + 0.738 + 3833+ 95.11«
0.001° 0.014° 18.53° 0.10° 236" 12.05°
107.84
4 AsA 150 0.057+ 0.115 + 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. (1=2)

? Initial Mean Weight (N=10)
¥ Final Mean Weight (N=10)

 Weight gain (%)= (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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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 Wail , Tin Tin Myaing 1 Kyaw Sann Lin!, Khin Thida Sunn! and Khin Ngae Aun

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
(O55K59) 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 C for 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 (10ig), 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 of antibiotic resistant E. coli 055 K 59 in poultry farm
and the possible threaten of public health due to emergence of
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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 modern 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 hun'lan
from poultry, calves and pigs. Poultry of all ages can be infected. Dur,n_lg
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 esp ec-léflly
occurs in young infants and watery diarrhea, with low-grade fever and Vomltl,ng
and more severe case resulted in death. In human, the enterotoxigenic strains
(ETEC) cause watery diarrhea, abdominal colic, vomiting, acidosis a.nd
dehydration. Enteroinvasive strains (EIEC) cause a dysenteric syndrome Wlﬂf
mucoid diarrhea, at time tinged with blood (Neil, ef al., 1994). Escherichia co{l
is also an important agent of urogenital infection in man. Escherichia CO{A
serotypes O 55 K 59 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 if these 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.
Modern 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 care system of many nations (Tin Tin Myaing, 2004).
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Antibiotic Resistance and Pathogens from Foods of Animal 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 al., 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 10mg 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 Mueller-Hinton agar. Turbidity of E. coli suspension was
standardized to MacFarland 0.2. Antibiotic sensitivity was tested to five
antibiotics, Cephalexin (10ig), ciprofloxacin (Sig), erythromycin (30ig),
gentamycin (10ig), tetracycline (30ig) and fresh crude extract of Allium sativum
(10mg). Five antibiotic discs and one garlic disc were placed together on each

plate and incubated at 37U C for 18-24 hrs. Appearance of clear inhibitory zone
around each disc was 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 (10ig), ciprofloxacin (5ig), erythromycin (30ig), gentamycin (10ig)
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
O55 K 59 strain among colibacillosis outbreak layer farm. In this study, all E.
coli O55K59 isolates were resistance (100%) to cephalexin (10ig), ciprofloxacin
(5ig), erythromycin (30ig), gentamycin (10ig) 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, et al., 1993; Amara, et al., 1995; Blanco, ef
al., 1997; Saenz, et al., 2001) which have indicated increasing incidences of
antibiotic-resistant E. coli strains isolated from chickens with colibacillosis. 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 in Saudi Arabia (AI- Ghamdi, et al. 1999).
White et al., (2000) recorded the percentage of sarafloxacin resistant
avian pathogenic E. coli isolated from Northern 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 of avian colibacillosis. Ojeniyi (1985) found that E.
coli strain isolated from modern 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, and he demonstrated that heavy contamination of
carcase meat and suggests the strong probability that humans are regularly
exposed to animal strains. 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.com). 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.com). Garlic can be used as an

infusion to clean wounds, cuts, burn 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.AM.Inc). In some report (www.holisticonline.com) 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 modern
antibacterial therapy. Furthermore replacement of some herbal medicine like
garlic can reduce the development of antibiotic resistance organism at our
environment concern 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 E coli isolates Occqrrence of E. coli
collected ' isolates (%)
A 20 10 50%
B 10 4 40%

C 20 10 50%

o v e




207

Table 2. Antibiogram of E. coli isolates from farm A, B and C

Location Sample No. Antibiotics Percent;g:isiiec?o[/: )' solates
E, Cep, Cip, Ery, G, Tet 100
E» Cep, Cip, Ery, G, Tet 100
E; Cep, Cip, Ery, G, Tet 100
E4 Cep, Cip, Ery, G, Tet 100
A Es Cep, Cip, Ery, G, Tet 100
E¢ Cep, Cip, Ery, G, Tet 100
E,; Cep, Cip, Ery, G, Tet 100
Es Cep, Cip, Ery, G, Tet 100
Eo Cep, Cip, Ery, G, Tet 100
Eio Cep, Cip, Ery, G, Tet 100
E\ Cep, Cip, Ery, G, Tet 100
B Ei2 Cep, Cip, Ery, G, Tet 100
E;s Cep, Cip, Ery, G, Tet 100
Ei4 Cep, Cip, Ery, G, Tet 100
Es Cep, Cip, Ery, G, Tet 100
Es Cep, Cip, Ery, G, Tet 100
Es Cep, Cip, Ery, G, Tet 100
C Es Cep, Cip, Ery, G, Tet 100
Eo Cep, Cip, Ery, G, Tet 100
Exo Cep, Cip, Ery, G, Tet 100
Ej; Cep, Cip, Ery, G, Tet 100
Ea» Cep, Cip, Ery, G, Tet 100
Ez; Cep, Cip, Ery, G, Tet 100
Eag 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

No. of E. coli isolates Percentage of E. coli isolates

Location Sample No. resistance to garlic resistance (%) to garlic
A Es 2/20 10%
Eg
B Ei3 1/10 10%
Ei7 2/20 10%

C Ea
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Table 4. Percentage of E. coli isolates resistance to individual antibiotic in
Location A, Band C

E. coli isolates resistance to

Location E";{‘)’l‘; individual antibiotics (%)
isolates Cep Cip Ery G Tet
(10pg) (Spg) (30pg)  (10ug) (30pg)
A 10 100 100 100 100 100
B 4 100 100 100 100 100
C 10 100 100 100 100 100

Cep = Cephalexin, Cip ='ciprofloxacin, Ery = erythromycin, G = gentamycin,
Tet = tetracycline
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Screening of Flouroquinolone Residues in Chicken Muscles
in Four Local Area

Khin Thida Sunnl, Tin Tin Myaing 1, Soe Soe Wai 1, Kyaw San Linn! and Khin Ngae Aung2

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. A standard antibiotic disc
impregnated with ciprofloxacin hydrochloride (Sug/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 4/210
(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 of
fluoroquinolone-resistant organism associated with therapeutic

failures in human.

1. Pharmacology and Parasitology Department, University of Veterinary Science,
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 of their broad spectrum, efficacy,
convenient oral dosage schedule and a low incidence of adverse reactions. This
popularity has led to the misuse of these 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
Chang, 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
resistance to fluoroquinolones and transfer of that resistance between animal and
human pathogens have become an important problem (Brown, 1996). Several
methods for detecting antimicrobial residues in animal tissues have been
developed over the year. Most of these methods are based on the agar diffusion
methods (Bugyei, Black, McEwen and Meek, 1994). Microbial inhibition tests
are multiresidue screening methods, although their sensitivity to different
antibiotic groups depends on the bacterial strain and the medium used (Okerman
and van Hoof, 1998). Recently, several studies have been published regarding
the. presence of residual fluoroquinolone in chicken, marine products and farm
animals in many countries. In Myanmar, there is a lack of information in the
literature 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.

Escherichia 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 Spg ciprofloxacin
hydrochloride.

—— - . smaaaen o e
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Isolation and Identification of Escherichia Coli

Chromocult® coliform agar was prepared in accordance with the manufacturer‘s

instruction for isolation of Escherichia coli. Cloacal swabs from control farm

were streaked onto the agar and incubated for 24 hours at 37°C. The appear.an(.:e
of dark-blue to violet-coloured single colonies were identified as Escherichia
coli according to the manufacturer’s instruction. A well defined dark-blue or

violet-coloured single colony was picked up from Chromocult agar by sterile
wire loop and inoculated onto the

prepared MacConkey agar and incubated for
overnight at 37°C,

Stock Culture Preparation

Nutrient agar was pre

pared and autoclaved as indicated by manufacturer’s
instruction, and then po

ured into sterile screw-capped bottles at sloping position.
After solidification, pink colour single colony on MacConkey agar was picked
up and inoculated onto the slopin

g agar surface and incubated at 37°C for 24
hours.

Preparation of E.coli Suspension

Five to six E, coli single colonies were picked up from MacConkey agar and
mixed with 5 ] of distilled water. The

suspension contained E. coli 9.5 x 10°
cfu/ml. Bacteria turbidity was standardized by McFarland 0.2 standard.

Screening of Fluoroquinolone Residue

Frozen chicken muscle samples were trimmed at 6 mm in thickness x 6 mm in
d

iameter, Two muscle pieces were taken from each muscle sample. Six pieces of

muscle sample were placed onto the nutrient agar with a sterile forcep. A
standard antibiotic djsc imp

regnated with ciprofloxacin hydrochloride (5 ng)
was placed at the centre of the petridish as control. The plates were jncubated at

37°C for 18-24 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 (5pug) were d”’15 mm (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 collected
from Yezin, Pyinmana, Tat Kone, and control farm appeared clear inhibitory
zones with the diameter ranging from 7 mm to 15 mm. Size of the inhibitory
zones were more than 2 mm, thus recorded as residue positive (Platel). No
inhibitory zone was observed in the rest. Mean inhibitory zone diameters of each

residue positive samples were described in Table 1. Fluoroquinolone residue

positive and negative samples in location A, B, C and D were illustrated in

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 3 and

Figure 1. Plate 1 illustrate antibiotic residues positive samples in Yezin area.
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Discussion

Antimicrobials used in food-producing animals and presence of veterinary drug
residues in meat, 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
animals. 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. Al-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
subtilis . 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 coli 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
Pyinmana 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 a number 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 and 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
countries, 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 of fluoroquinolone 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.

References
Al-Mustafa, Z.H., and M.S. Al-Ghamdi. 2000 : Use of norfloxacin in poultry

production in the eastern province of Saudi Arabia and its possible
impact on public health. Int. J. Environ. Health Res. 10(4): 291-299.
Brown, S.A. 1996 : Fluoroquinolones in animal health. J.Vet. Pharmacol.

Therap. 19:1-14.

Bugyei, K., W. Black, S. McEwen and A.H. Meek. 1994 : Detecting
oxytetracycline residues in chicken tissues using the Delvotest® P
system. J. Food Prot. 57(2): 141-145.

Carlsson, A.,L. Bjorck and K. Persson. 1989 : Lactoferrin and lysozyme in milk
during acute mastitis and their inhibitory effect in Delvotest P. J. Dairy
Sci. 72: 3166-3175.

Chu Su, S., M. Hua Chang, C. Lin Chang, P. Chiou Chang and S. Shou Chou.
2003 : Simultaneous determination of quinolones in livestock and marine

products by High Performance Liquid Chromatography. Journal of Food
and Drug Analysis. 11(2): 114-127.

.
- . A o p—



T FRERE T e

218

Ellerbroek, L. 1991: Fleischwirtschaft. 71:187-189. Cited by Okerman and van
Hoof (1998)

Finney, M., J. Smullen, H.A. Foster, S. Brokx and D.M. Storey. 2003 :
Evaluation of Chromocult coliform agar for the detection and
enumeration of Enterobacteriaceae from faecal samples from healthy
subjects. Journal of Microbiological Methods. 54: 353-358.

Goel, A., A. Goel and N. Uma. 1998 : Using the newer quinolones a judicious
approach. Ranbaxy Medical Information Series. 16(2): 11-14.

Gracey, J.F. and D.S. Collins. 1992 : Chemical residues in meat. In: Meat
Hygiene. 9* edition. Bailliere Tindall, London. Pp 205-221.

Korkeala, H., R. Stabel-Taucher and T.J. Pekkanen. 1976 : The problem of
testing horse kidneys for the presence of antibiotics at meat inspection:
How to avoid a false positive reaction. Nord. Vet. Med. 28: 377-380.

National Committee for Clinical Laboratory Standards (NCCLS). 1990 :
Inhibitory zone size interpretation chart. In. Clinical Veterinary

Microbiology. Eds. Quinn, P.J., M.E. Carter, B.K. Markey and G.R.
Carter. 2002. Mosby Inc., London. Pp 97

Okerman, L. and J. van Hoof. 1998 : Evaluation of the European Four-Plate Test

as a tool for screening antibiotic residues in meat samples from retail
outlets. J. AOAC Int. 81(1): 51-56.

Okerman, L., K. de Wasch and J. van Hoof. 1998 : Detection of antibiotics in
muscle tissue with microbiological inhibition tests: Effects of the matrix.
Analyst. 123(11): 2361-2365.

Okerman, L., K. de Wasch and J. van Hoof. 2000 : An inhibition test intended to
detect and to differentiate between penicillins, cephalosporins,
tetracyclines and quinolones, for use in muscle tissue from different

animal species. Proceedings of the EuroResidue IV Conference,
Veldhoven, The Netherland. Pp 802-803.



219

Payne, M.A., M.D. McBride, W.W. Utterback, R.E. Breitmeyer, L. Alberg, D.
Martin and J. Cullor. 1999 : Specificity of assays used by regulatory
agencies to detect antibiotic residues in tissues of culled dairy cows. J.
Am. Vet. Med. Assoc. 214(7): 1048-1050.

Smither, R. 1978 : Bacterial inhibitors formed during the adventitious growth of
microorganisms in chicken liver and pig kidney. J. Appl. Bacteriol. 45:
267-2717.

Tin Tin Myaing and A.A. Saleha. 2001 : Screening for antibiotic residues in
chicken meat using Four Plate Test. Proceedings of the annual research
conference of Myanmar Academy of Agricultural, Forestry, Livestock
and Fishery Sciences, Yangon, Myanmar.

van Schothorst, M., F.M. van Leusden and J.F.M. Nouws. 1978 : Antibiotic
residues: Regulations, tolerances, and detection in the European
economic community. J. Assoc. off. Anal. Chem. 61(5): 1209-1213.

White, D.G., L.J.V. Piddock, J.J. Maurer, S. Zhao, V. Ricci and S.G. Thayer
2000 : Characterization of fluoroquinolone resistance among veterinary
isolates of avian Escherichia coli. Antimicrobial Agents and
Chemotherapy. 44(10): 2897-2899.

World Health Organization (WHO). 2000 : Use of antimicrobial in food-producing
animals. In. Report of WHO Global strategy for the contaminent of
Antimicrobial resistance. Prioritisation and Implementation Workshop,

Geneva, Switzerland. Pp 37-39.

R, -, =



220

Table 1.Mean inhibitory zone diameter of each residue positive muscle

samples

No.

Location
(Yezin)

Positive sample

Mean inhibitory zone
diameter (mm)

15

10

Al —

1
2
3

7

> > >

60

14

Total

46

Mean

11.5

Table 2 . Fluoroquinolone residue positive and negative samples in location

A,B,CandD
Number of Samples Total of screened
Location samples
Residue Positive | Residue Negative
. . 56 60
B 0 60 60
€ 0 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
A (%) B (%) C (%) D (%)
Sample
Fluoroquinolone 6.67 0 0 0
residue positive
Fluoroquinolone 93.33 100 100 100
residue negative

Location A = Yezin, B = Pyinmana, C = Tat Kone, D = Control farm

110 -
100

¢

R |

) —riositi\ééji
im Negative ||

_i
i
|
|
!
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Figure 1.

- Percentage of fluoroquinolone residue positive and negative sample
H
'y

Percentage of fluoroquinolone residue positive and negative
sample at location A, B, C,and D



Plate], Inhibitory zone appeared in antibiotic residues positive samples in
location A (Yezin)

Plate 2. Fluoroquinolone residue negative samples



223

The Impact of Neospora caninum on the Reproductive Performance and

Aborctiorcl Risk of Cows in Neospora seropositive Thai Dairy Farms
o2028:88 oS0t esegregim[RilyTte:

GQB.G

o ol

633.6

<3l

D e

n
SJ CYS

qjog

cs’]cﬁooooa%.:og
C

Gs']ogooow.%:emﬁccn Ph.D degree study 920QC:
06§53 ooy SGsgs 6502EgadI
20503 B§olefoyats ssloSoman§ieaypel conclusion
o€ Neospora caninum 005 dairy cattle ¢:oRC
abortion [g8coa0py 58m secfogpaqlieps 2§PDE
B8 significant o[gdelogps  Present ooz
co0ScopS:  mefgasopecnadepion w& protozoa 205
abortion incidence o3 J-p-G. 9 increase [g8eoslozta
Claim coScongessé 0052005¢) Br5o:q50? B3
Jlefogpts cslosommw§icarSoecsgSNeospora caninum
out break o§ur lgooor0PSR ogcfgoqe@?é:l
Myanmar s265[g¢ incidence o‘éa%cf’ao’]e@’)é:l

waé study e sero (+ve) cod: sero (-ve) O coogP
0303 farm eoge> sample 9oa§, randomly check
p630leloppn w2 study g€ sero (+ve) 9$:a%[§3®°§
o_gogéecpanidlefopés B&:§E&cpEcopds Neospora
copaoneen early stage o<°:§em:e@o€:useroprevalence

Jud
(*} Q@ [o] C :

: s : : archer
BecganGn 8:on§eantefoyoéa Thai rese

6o out break farm eoggoec\gmoe}@: sero(+ve) COW
o (-ve) cow cood abortion [§6§Eg5 chance =

§ep:wéo?m@5:q5:m9:@§ e@oooo:@é:@ﬁe@o&l

©

o)

-



Tl FestReR T

224

w3 Study 92§ “’no new seroconversion”’ o0
eEpc.l incidence §eog high prevalence [g&aop5os
aoc&ﬂe@om eosac§@c N.caninum & life cycle
transmission o3 c@omcd\e@oé'l definitive host o
63:48[G: egt¢ oocyte ep: shed o[gE cow gpzm
oocyte contaminated oo cq (B) oo6290302:8¢)
infect @ocﬂe@o&l oocytosis [§d[G: brachizoid [g&g:
6§205 tachizoid [§8coofB: body tissue oon20¢ blood
steam o distribute [§8q§ 9§, tissue gpeogé
localize cpSeloyo€: brain opS predilection [g8cloppéa
placenta 9ood=0 foetus Boopd:  eepadb8Eafopés
oge@oc go.saqlé.qlé.ogé generation 92500305
vertical transmission 2>§{8: horizontal transmission
meg: eg:'os onfgdalopéa

cyst & lysis [g8eooopd tngger agent &3 w3mnAD
soogp eooeoo.o'\e@:&l 93], hormone (£) metabolic
product (3) pregnancy (s3) foetus epzoncystlysis
0§ stimulate cuoméooooc@&é]e@oc.l
N.caninum efo3>¢ reproductive performance op: o
significant difference ve, qeo:yx\)é egie dairy cow
o3 outbreak [g8c020p3 chance op: %c[(_?pc' c[pgédl
slogpéa

vertical transmission in seropositive cow %GC‘DOS

§8Eelopéa

0 r80
8 F80



L3 - c
GS%:G%“%CD

225

eslodomfgéeo

N.canimum oog5 brain o€ localize &[G cyst
forming 6elopés  elgpaomofgé C.N.S  related
Symption 60p, e60g, Bc3clefora

absortion ¢ad§) adult cow and dog opEsofgo: sign §
C.N.S sign 603,qe[o32Ex very young cattle and dog o3
nervous sign 6, qefo3a&si

On oOn

eslobomaéeg

(°) N.caninum pd 6g:9§2:03 op :g220pE abortion
@59&)&\)&5: gozogé seroprevalence 12.9% (13%)

2§86 o3:09¢ ogeanEapl osomlss: (7% 5§)

c e .
oon60p,00p50paB0on:dlefoyaCa definitive host g
& B

035$[§: go:ogé eémémogogep: es[gc:n >
JlefopCs

() Cattle farm g€ egiqp: §eggcien stray dog o3
security dog co: 8803 Bc3dlefogpee

o [ o C [~ of ° [ o, 3

egielopéopogl eepolgdagadss °gi%g¢ C/o ié

0S¢ e§olelogpts control measure cYOEPRC 0BG

o C

qopSen o0g BE:8éc soos0(gé @$m[§e§ogc stray

o CO -3 o oﬂ C c D

dog opigorefopls sa(gniegie spoops e@c::gc o']coo

c . [oL X% 2 o

: oq 900gPeoo¢  infect [§0§cw[§9 ?Gpof’;&

egiproeoé edoéelopt eginods] paagcecC

© (2] oc [ . o . Oj

coné:§d padcelopCn vertical transmission §8

Bogé egre§eonegéeont momg)igs generation

. Ce

mc§0‘3 carry c68&efogoéa infected foetus moagode:

| . N eOC Q [of c . C

abortion o[gdd QLCCG]P;Z_%‘%CG@"C"' Parasne\oéoo&g

dose $p5:géelopé [go8Cs[opln degooa:e, brain

and spinal cord @& cyst [468E[gEse> Nervous tissue

. <.

o Bsdgdo[gé [ybclefogpla safgos tissue opEoopds

[

L
00¢
fgce Csl

el



226

Gs'\o%ooosméoo‘%:gé
(o} L

N.caninum 20p58¢)  8cHoEenigud somé&seloprta

[§8eofgedogé a0 RBEepanfgé: o§sontelopts

o3€:03€ reproductive performance, abortion ¢ B8d
[« Q cC O Q [«

oot cp§aopSR Bqlg  vurporepigeed

slopta

C ¢c _C . C C [og
o863 N.caninum o0pbgaiogcome o3¢

[o] ¢ O C Co C c C [o4
Slecg §q0p53 wodgasloppdn aycdaydigrlas [goes
opdooeam§sfots

[ N
wa study op€egroepiopc sopan3cloocony  egicd:
[o4 coc¢C (=4 [ o .,

g€ eep[gd§Elovcom gorsaddiozéesp  seropositive

coc cog . Q. . cooc [oX X
@O&CQ@O&L.CI g‘)oS?CDoO‘) CaITICr 3CHHCHR/C O IC

N

o}

®»

Q

o3
n On

[og [
erao&eq:s*aeo’l GST)O']BQG@’DCJ eg.ooSooeco.
gpropé symptom [gSleooé brain & nervous tisssue
c . . . C [ C
op¢ predilection site quc@oc,l §0RC  §oroRegPIm
srao?):ep:ooo% c‘é@%o&eugooéqo’]s@:&u Al C\?E)q)%é
co ° oo Q eo ¢ o 2o <
com&ican  §2a:00 m.wﬁooo,sjsaag.@lw@g
Q (o
§oscB¢ i3 chance §é:s[§o€:n semen o% PCR §_‘.§
cog . N 9.9 )
test ogo%ce@o&n semen 0003&3,9000 WD 66y,
qe::o:e@o&l semen odes infection @0‘5000 @D
[« ° [of -
mmesew:e@ac:n



c[glognzay0s

®
B of
g
(®s

N

227

eslobomedsd:
Neospora pararite g5 6g:él Nervous system [g6com
Brain and spinal cord §¢ oafgos Tissues e 3§
slop8&: ez §qoloopdn 9']6@90 o>&: parasite omoe§>
cox06geeed: eawemweso,@c 20l sopabonés
G@oc.l 62015760 a%cSo']e@oc. s[glognsevico
cSo']oaén
ca0:§ea0d0pd: eao.§oeéo§ege§.e@oczu 6gscpC o0
MY ooeepmo']e@oc:n long term op§ e@oc.l
6201006005 &596103 odsqs ecuooo@c qus@oc
Sulphonamide 5605 e @oe@o&n &o:ooc
b0 Y eqe@o&l cyst §, cell wall o CRee e
oo@c cyst stage 02 g oqefopts csoifgé prevent

ecxgo&ce@oé effect 9@06@90.[
es’]ogoo')@ca)$

o2008: Abstract coeacbelgagé edl[gooo: oaéao
Qupdesisclcdad obo- -GoGe 6, Gob9 e 90@390
@530cq§ BOG@’)C:I E.C member gps s'ae§[§§ §)
P @caoc &olg$ soa%eo.o']e@oc.l

2no
LCO I'S 8()

quogmo@t'\3$
GGoE)][GG] O’Jslgg')%ep.cﬁ reproductive and productive
performance gp:0g€ 6922050 constraints &3 :§elo3oC:

1.reproductive and productive potential of the animals

2. management system
3. diseases
4. feed

— T



SV X ST eI

228

waembioops 6giél protozoa disease e[oppé dairy
industry o3& constraint (480> eepalfgdolelopats
very interesting and very informative paper [3o[g:
B$eolgpdope further study cwS8ES pilot study [§84]
eopEa dairy industry 200> 6§280xC applicable
[g8c00p5(gde) 0pngE3Bon:  empascnelopé:s
sgoloyrrdclefopota



229

Methods of Approach to the Development of Myanmar’s Indigenous
Chicken e2058:9 ooga:og@ eeg:eg:sa@@wagop:

cyxieg:N oS - eslobomadom
ccse < €0 Q ¢ oC. ¢ e c Q <
esgeg AP - §&§piBE:qE{madepisesopionnmad [g§e0
4 S < 0 N0 co
6030PI Q) eoqj.le:.oaéo']e@ocgl
- O[g[g5er03Eiqtio30503  formulated feed ogi(G:
[RS8 e o, c c . ¢ .9
egiglis  0bdE  ogEofgcd  ROdYYIICOAGE
o 0 0 [+
26[goeesa) Bads[opCs .
- eomEapddaengp: saes(yé indigenous poultry @
. O
backyard farming oes3 ooy 20§c300) T30
o <,
byproduct o egecp§elopts by product
cogpgé:fgé formulated feed cogrodqop performance
C oc <
5203E:90gpdq§ Eecuon Jowod q3§$:989]Q§ceg<7§
aScdefogats
C c C.
s[g[e30:9)05 - Economy aspect 565§ 0200008:03¢ odloefogocs
[ C C C C °
Waoom&al  qpogudajden eq:com@@é%%ﬁﬁ%
y [+
o€egodionadeeiadBiongSilelaés e§o8cgé economy
Q < (o c c, . gogéoa
A3 copdogadegblydelogocs ret;nm m?oo:‘pc Q&CO}
nooeaggéilyé farmer 9e030d sadeofgeol W
. . [
oo&i0pé hatching interval o3 oco o[Bémes 9
o
C O C : (o}
[36c3:cnfgés egg production 3 Goo ogo @©

o
SHrcoocofgéieopé  cwm0eslyé 03§00 633.9

e@o&l )
- @ogeg:@"sq:ogé samooSecgJ:s]o']m oeﬁo%@:e@oczl

village levels op¢ by prodyct o> Free 98&xo¢

9’9(‘)’3”8%]016@983



EIOET T ———

G@@'}SQJUS

230

Natural condition o3€ e[gr&s=0§03 apEeagqo(gé
sanlegidgdoyé  full  ration c0:3c3906(0ynEH
confine cod[gésq, 228meqpdgudaesen mortality rate
o3 control 6q§sé B68sgCu BcHa&iqEepiad

egEmWMngdeogs qpdgdbdleloes

eglo>0me9E0§:8E

(o) Formulated ration o3& [0305¢ccS 20305 Ca 0.26
§¢ layer 20905 0.21 cwdS[googeisopé Ca %
$ptep0pd0y colefopés Layer oo maintenance
205608 Ca 3c3upS[gdf: Production se0ge
3.5% §&mcocbadmbefoynEs

() hatching interval ¢> 70-80 day §o» eopq
slopts wiommmné: formulated ration soye
osogp

(9) hatching interval sac38: molting o3 o3[y 8[ge:
8/

formulated ration 3(4é biocomposer & cow dung

soggoonselopén wée Ca, K, Phosphorus epigdl

sloyta SlotgopadamdeconieaSoopds [3odpiespyod

B¢ pgckEEs opgtiepecay.qd) Cac® Biocomposer

§¢ Cow dung ¢ qg&:a3[gaoelopts

Ration o3 two regime programme 3cosconze(o3nta

COOp oB0g¢  6gEo00Pd ocvommpts [(d[o3eé

[305cdepea’ chick ration w8 §[gedeotconalopis

mdvempayé (3050 0e[gr&icuiclozota 0bfmyade

opsp broodinessa3ecpayg$ lighting comeomé:

cuig) eonlgeomoontenaloypd: tactile stimulation

o§§ é:esoof:@pgc%e@o&l



:aasaeé -
Ld [ d c
©3Q:6§33)05 -

elgfozozap05 -

231

molting oem[émpé oeay qeloypt oo
oo[gS 1 yearsoppogé molting eog qefogoa gBw

C C <, o _Q Co C :
203803 pgs: BB oygéiensfozr¢ molting

3o

esladomoteg
(o) aoq:@:cr%:mo:ooé Reference epgmoT cagiess
[5E:¢paonfgdcloogbn
(00) ME eol[gepopé unit o%ecomso:eoo%e@o&l
(2 ) m$gsigodea C.P 9o 2.1% [g6es o[gG wet
matter basisg§§8e[o308 vpobe0pdd [g§copd
8odeurcocddlefopts
(o ) Biocomposer & N % ¢> 10.6% [36es0(g¢
CP % [gGealqoyé 66% g§escloopon CP%
sC3plolon  §secd Swod 0g$J! Cko§od
cocdeombicsolgé  obaad @pa&ooosoaé
Biocomposer  [§620p53 ew%@eo:eoo?g
G@Oé:l True Protein o'loéﬁo% 99@0‘%0’]
efogacs
() Bbor SSErofiBobegfes §Bpofioocbpoce
o&goonoogy  e:&ifgdoolge  sacpeaEER?
Jlefoypés
Biocomposer §0050500p5 data o> Myanmar
Agricultural Services oqglefopCe agricultural
[ c c
purposes s2c0>ado0p9. bio-composer [g8Slefozocs
N, content of composer o3 verify w6q§cd 5260
clogés
ME séoocsadg 2278 kilo [36e[o3oCer Mega Cal

c c,
eogooc;@oc.n

——— e



232

sslodomlgEad§:
oooeé:go @(ﬁooo:s?f) §6?093 m%gm@%eo’]é:wé

. C Co C
strategy o3 appreciate cpSdlefo3oca farmer s20305

C 0 CQC 9C, G &8, s c o __oc, Cas
5552030588 RBE:qE 3050000050386 5708

o

ep:§§o'|coooaéc§f]l:[§8@: W3MPRE mpd§ B§:BE:

oc...¢& Q c.
co:§Eaop) breed npaB[oyolefozaén

C (S C C Q "] C [ [

0302081520305 aC0Eoy  esldonGiegse

N € C o2 N c..9
ogidoPe rose cocmb @Cmepoo?eog.;g[g, W&:Ben
g d§pepioom sa$(Frenfyelopt
NeRSEett e 088:6fopEigloodonadq  suig§iep

. . < co. . C
Foreign breed o 66lodgaic00mpy [3odpupddouy

L
00¢ QN Co Co co
c[gad8€xnedidlelopcs eo0gPPYd- WM

< c C, < < C oraimoh Qo
o5 §8edle:  gogémoons  [oplgégrgarep:d B3

/

2]

(g

/

o'\e@ofzzl trace C\%cﬁgl&\gjéem&} f:)?ec‘.‘:eoaspemé
cobooéelopta genetician gp:a1 mandate copdgd
cfo3o&: DNA probing cwdEefope

opSBoéfgdeol m&olo  gaomigmad  eompaonédl
sfogoa qpdoreagieomeg o) (3a5(epicd
ceplio0dd  selective breeding o [Broxfgéiom:
SpoypSlelopta méoéogom:epzmé [odegilgae:
R m%mmmcﬁegzﬁ@l@e@o&l

gooogp:  selective breeding BEep knowledge
& Bpeontapbese 8803 Technician gpsd o330§

08@69@0831



233

In situ Df!gradation Study of Organic Matter and Crude Protein of some
Tree Foliages in The Rumen of Fistulated Bull mcoé:?é oodae 4

osgiegion(oi(ggodepm:

:oosraoé

eslodomieayd

Fistulated ruminant animals gpzopé oogeSogé q8é
co>> non conventional feed (sunflower seed cake,
cotten seed cake, rubber seed cake) ©20pdqPIRCl
ooéagé:o&:oofwés@o’lm o?esramep:ogé SloEeoon
nutrient contents gP:c3cd 05:205(:[gSopdu 6526000

o} experiment 03¢ 2200050 meepi(dé 08:008019§

oSt
Joo Jslw?oc)mo@: mogzmgcﬁsaéjl:eo']& (go)emﬁ A
NDF, ADF, OM §& CP o303 determined co&oos(Ge
@89@95:!

eglaSomonéeg

esloSomam§iem)d m@@[og):wé cotton
§¢ sunflower cake o5 @égcﬁmm@ﬁma’?z@@: Bod

seed cake

L
ozl 520063 g50§§:03 GOPEOOCORED  REPI?
. . o4
§olefogois Bepopé In situ degradation GODRe0)08|
C
cooidln cotton seed cake & sunflower cake 03,200
. . ¢ 00 o, C
monogastric animals o3 920300 9?9933.@35,’@@0
oo[gé ruminant animals g€ sad[g§Caopy Tree
N Y [e) o . . c c [~ c C'
foliages ¢} §.m.eo.eaooc9me§[§c°@06@0:g
e§o80p€ cotton seed cake, sSoafgos concentrate Q07
s0050005 eapoepd(gdeloyts
2§, Protein 03 host animal meadqull 00pR
. . R c
og§agore microbial protein or%q%éc@o&l Befops
microbes @003 Protein [oypfogpeoi§oy 9000

200936



234

203§ e[oPpn 220o0BdRENloY  Organic matter
B:adige$ energy deandqepd(gbe[oyné: Protein
C . C o

§¢ Energy Synchronize [yéciseonmm J&jeon&angd

mm@%e@o&l

eslobomeunécenéo

En

Ruminant Nutrition ojecgaonqapben 8c5ofomny

@«53@05& ooetsaa'] ﬁ&%saJE:%Eéepze o.'é:u aSo%oosz

J
C° C° (o] o Co .
ME2e:a00  §egsfols wamonpdion  ruminant
production 0%0369 Q‘émf)mecuoo‘i C\?C\.EGC\)OO%GC\)’JO%
Co °°c c c. c c o (3 3
sepCie0i§len @OG@’)CJ E?‘?‘”@@OB‘% go.eg..@“eq,
[of
Q38q$ cSLsaSmo@@oe@o&l go:emoéeqep ogecOs

c Q oc . RCM0,
oem o5c§§c.ooapj 2008:6300603¢0 gaepzag.@o@e

4 o S~2C, C oc, (*]
c§epPB900 goowp_go%c, (9)'.3030 comogu M

Qe o . ¢ c, Q g
oo mAdep’y  eogrqepdgbelopls  Befoyd
Q3i€0} Protein q3} NSmeom srcemEiadicd=don

L

[ Co QC, Corola &
sopaq(gdeloptn comecdEion  sreamEiadigdom
B5qe[8lg®q ruminant production ¢ oSS
et TN mcﬁmeé@%e@o&l §7:86 0P

o¢ . c ¢ Qo oo Q

ARG pe03p0q58s(ornEreagies3SloopS

3



235

The Effect of Leucaena leucocephala and Ziziphus mauritiana as Sources of
Tannin, on the Digestibility and Nitrogen Utilization in Goat mo:é:ﬁzé

oogo:ogg osg:e g9 (3 (g g et ep:

cxregrpmepd - eslocona§ds
- - c
63Q:6§3390 - w3 28§ 93lw> wamcodd gepsoR P0E oS
. o .ox .
[GEcooefopén wator  Tannin 909909&:99@6@00:
w3gesles Digestibility ¢ Nitrogen Utilization o7

maﬁlsoocﬁeepcﬁgg]mwéo% :lee@occ::l Tannin &1

content mgpdioagpisacdcbeaopaaieepody oy
§oopSc3 Bqq) Tannin @ content 3 obpR
by c

. c Q. 9c¢ c c,
estimation »6c3q§E5A3  copdreamC eq@cgjcc
b C °
cgSgaps epposfliogt cpbq§Eadcd Babelrpc
capiegcloopdi
< © .o . . c S33)
G@@"“’Jm - Tannin content o3 Sequential Analysis §¢ Q©%°
c[o3o8u Leucaena  leucocephala 2% §¢ Ziziphus

mauritiana 4.8% §e@95: e@@o:o’]wéu

3303933329’39@0 - eslodomméeg

Gag:e 590> - Tannin Analysis soepiof §olefoyoCa w298§3E
Tannic acid &6 gpopdspd: qmo@@e‘ie@oézl
Spectrophotometer & go8apSegdlefogpta WpEI0E:
98cuSesof mogigoeony  pde) oqeooidlefooSs
oSjopecnongopt edlfgooniears Tannin data gproopd
sequential analysis of detergent fibre @6@p3500’>[§5
[36efogEs @ method 20pS crude estimation [g6e>5
copS:  reference episé3abSedeloyts Sequential
Analysis of ADF followed by NDF @80’]@@05:!
Sequential Analysis 085 ADF o%gaqéﬁ]o@:? q%wé

.-



e

R e,

236

result ¢6T¢oe NDF o3epqdle(o3oén Tannin ¢> ADF
. . ¢c _C
Solution cpéeey>o3 NDF Solution oo egppot
o S x Q. £ Q¢ __¢C X
ogieaneopé ADF o3¢ NDF c3s05c305agé edl(g?
oopd Tannin 2%s¢ 4.8% Beegddleoqrta wwes]
o . Q C Q C @ <
egieanmn@Rd  Romygeossé eoe']o?sosso‘?oé’gc
Tannin Analysis 06§ Chemical ep:espo%m@@oejc
6§°0530:055[gé0pd Tannin o3 Tannin acid §¢

PSS b spooep@Bepiot: BeSgobeli

ogo:cﬂooéu

eslodomewnéeusnéo

[~ [o]
0’)0)62?’)69038@ 803080’)8?&8(7)’)82016@’)62! SJga)JIF(g

opbieonbielops  edlBom8esS  wodogmiedm
cfgrd sgepSmergrineng§es 0838 ogscv
veapioonpy G3EH(7)03Ee0 §oopdoegadepien opSoopd
gdead cogrgeomntiecdey memamg apdoond]
efo3oda w30008:098 0&:08me(c)§r5E 63 epozt
SO §.§:wo‘5§§ 9% emoo%:&gcﬁl 90%
60003E:9051 0% &goSooopS[gs o&rnbeayrepopt
Tamnin ¢ 9% emoc3é: eoglzcg]g gecoxEaadt
@56@98: Gog.qo']e@o&l Tannin ¢> Vegetable %
$e5:098 Digestibility effect 8eoxésq) Vegetable %
opioy€ Digestibility effect spSsogmsefoppba Jo % ¢
em8:§ eq,oéa(cécgjé J:)‘VoOOOSGC\)JJ?C\Rjé con e
PSR qefeomtiocdi 0% c0c53agé
eeomt:§) Tannin SepSgBecynd) GS6)qepdsdop
o3 s BAmjoyeco: ems  [gepdeogéd
ol waps 9% 5§ go%lorcde> §oopded
6R.qelop8: wsfon Ruminant o fistula pO[S:



237

N

fistula o303 Nylon bag copdaopdad ©29p603¢200
0053 wf: coddecyecrbdqefoyats wasesl [AEA
§Ep6epapE Nylon bag eogcops: qcoos) Nylon bag
. [+ ocC O

&> bacteria 6030E8&1 0ga5§Ee) copdconta0pd 920057
Digest c968Eq) 9203%.39038019@0531 C\?(quwé

. (¢} C C (o4 C
experiment o3 5c3qoolgé peorBoprgSepieacpod
copSeamésg) OPIGEEFR0>IEM NI production
sa0g05Clmadioly) WPWEOV$) aocﬁ@:ogﬁeoqéo’]

c C
e@oc. eeg.eg.ogo.o’]a)&gu



238

. . . . < < (=% c
Pulmonary Lesions in Anti- Sera Producing Horses esoneiag oc:o:m@

et g:sa@@wogep:

e3l050708:08:03E
c6l[gdoopd lesions gpzcdcpE pulmonary lesion o3
C N o o . TN o
o p63coa ofgrecy lesions copespapdICU:
o3gj€eloyps  pulmonary congestion, haemorrhage,
oedema w2lgé  =ofgne lSsmns aprecy Glooauni
copbieomCs Pathology opécpb3epen BPI ¢ Horse
o ~ ~ Y R - C C
cgREng mioo§ Cg@é@ Section cxgo[o@@q’c)
Amyloidosis 0yeRo0pm  H&E stain  2Q000d
o 2. . C N o (3 [ C° C
specxalized sta;n C\%O?C\)’).O?ODSJ(:G@')C-.I &ggcﬁe@o
coropess¢ Amyloidosis o) liver §¢  kidneys
Q. Q. s .. C <
¢ops 6o.qefots immunization sfop§ar ey
X o 1 1 c° C°
5 ol chromcc diseaseccgen  copdiecy qelo3ats
Immunization ogceog.qooé <;’Smtlgen §§ Antibody
M o c° C
reaction o Cplasma cell gpradecy qe(o3d: oopd(yé
esg:eg:ee:@gogoscﬂooéu
Pulmonary lesion 9[g€ kidney, Liver, lungs, heart,
Q [ C, . Cc o .
spleen 3cw630lelopEa Viper case pEantfgnioogben
MPFV 125 >  Suppurative Pneumonia ,
C‘ : ) °
c.qefoptu alveoli sogadoré  pus Beogeefopés

C .
pus crclec::ogc pulmonary haemorrhage §1<§ pneumonia
Q

oy case hC:p¢ ey qelopu Amyloidosis o3 Viper
§¢ cobra case gpiog€ MPF V-334 §¢ MPF C-917
R liver 8¢ kidney oxcon &1 Amyloidosis
o 3¢ y ogcey qefogdcs Amy

036,09 specialized stain od30lefo3oéa vcow H&E

stain o3{3pdep Amyloidosis suspect (46§ DMR
BogoeBs nnmpdeond: Congo Stain ¢3oh3dl
clo3p&a Amyloidosis o3 kidney s& liver eoeop 3B lung

& 0602.3¢) elP3FE(ISeoE: cfglorprazdlaogdy



e@@o:s.]og

239

esladomesantné:

W302006:p¢ lung o me8maoaifGs) 65205003l
kidney, nervous tissue §Goopdieannés liver §& 005
DBoeRd phieont: eom&inE§Eayé eomé:
opS[gbefoppls  efgoogmadpd sadapé  elgeumodss
c[geg:92a85cdpE Enzyme (o)qp ooocloopdon B
comeergelopln gr[goopienoiyé Phospholipase
Enzyme omdsandlagelgeurmadsé slgeygeen @oag
lesion ¢o openfgdefopdEa Lesions oon[39) omefoé
Sopanédefops  sfgegion  haemotoxic [eSBs sl
sumaoSom  Neurotoxic, cytotoxic §& cardiotoxic
activities §e[opés e[gadbogécloopl sofgo: enzymes
op: mcué G@T@CDCG@?C' eaweaoo'loop_ou
c[ga86cdcpé Enzymes ( j6) Qﬂ 10005 esp5icl§eozots
03@:)399900099 a6l [gaonzaopd e@sgoooooéoflw&o
enzyme &csa@:vcsoaoooaeoqwg e[;aooeoo']a)g_q

enzyme oope[o3oCa Phospholipase enzyme o> c[ga86
520300590 clo€oups clefognEs 9']6@9ch° enzyme
<73w9998mooo :cel[g3efo3oés elgloga: agscloopSu

o}

esladbomesieant
° o _Cc o
clgBbelgeso: cpodeeppe  [gEadon Gz B>
(o}
7]
L

aoooeoooowsﬁ @[ 1026070 60R.6 & [_Zj&g)’)

oo:,acoo@j @c.sam.soooo? 2025008 OO(:D&G@’)&
@[ eageegzo']oa&)u

RS



240

° c Cg
wFrmeonep’d [§Ermondismakgicas 083030
fod Q

onBeeopds  gorencopd:  o&ifoypdelo3acs Beasd
- e o

Eiapd mwooegelopen §o1e0:03¢ DY)
&odR g S oo 8icomEalsd
[§&:03x3  response wdeloplu  woepP:e 0904
REnE @ ® ° COo ol e gjoeo:
Sttobimeoprefopota (gErgo oo s OCCrP
3¢ 3053¢) GE:m: monoclonal antibody hybridoma
c, 0@,
LOCSOT@ Antivenom ogo%eo:ecoo: oe.oo.e@].
[

9@00,{:6@0&1 hybridoma ¢> tumor plasmacell  §¢
C o c’
Phospholymphocyte o3 cross cxeoooooe@oc.l
lymphocyte o3copd: divide 026%8@ plasma cell
o ) St
oo weeodd  antibody o?oggée@ocnl tissue

2

culture s03:{glsgpioaé implantation 06 clgdd
90&:’33\30300@ Antivenom opoSeus§Eecr: op00:3
el 8cSofenryeanScops: me@me§eeozem:§
9028%8603:(;]6@06:! woScdoo antigen O €Xpose
C\Eammgj& tissue culture or‘ago%cgjé 0353]%:(\'23
Antivenom o} oeReocSeorcdqdlefoypts [§Esepacogh:
2Bo0ES) veeonelgdeoyrts Bl
Amyloidosise@o{:moaé:oé@:ew@qoaéu [gE:ecpcd
200qéesnE Vitamin E coag€ antibody response
E:}Gmo&oc\x): oézmsge@o&l @Equ:e_‘a') Nutrition
slopEoopdicomts  secomEeone) copdseomés
soeoem(meypt G§D&O’)§@é$@é3 som&ane
[s8efo3o8: g&:co&:efglogprdlongS



)©208:920305  research c»6q§  proposal  0oEqal
c, o¢ Q. [ inie Q oce C. A€ e
clops g§omcops: Limit §¢) 928§892038: [gEsaps
o -4 ° c c. o
codlocuny cpfiegm  8ddolmgqefogra soep(ad
0 I c, . 0CQ <, .
633 empasanilefogplaoag§8sa0pE: specimen qg)
C C 0 o Q_C Co 00 o ¢cC o ¢C
200000603 qdlecuniy 8ddpqefop 68 G
Bl [gEiecy dLSecden§EndLy 6ei000 c022ql
slogoés 8%503@309 wbeg G@')Col 92250586007

[Frepiad eopaeoné§efopt: @eomc@@vo’]weu

eslodornBsieed
G@ﬁo@@e@.ﬁooﬁ&)&é 8cSoleonedelopCa field
. c'
parctice 92q &[gey: BdPY &’)SGJ’D"()‘O)(T)O.)O:G@’)CJ
BRBF: ovcdesfBoyé Bobeogareonydl Me)eq
coxpelopéu Neurotoxic [g6on efgeuxd B5q [gé
c[o3o8u sesliie coginjesGadagé haemotoxic [359)
clgegia3adongdf:  cpc3qfcelogacs phospholipase

N

enzyme ¢ haemotoxin ¢> 923005c3§ RBC ¢ 63.9

e ewspe@oc:n qm@&m& comis 9@9’]89 cagm)
oMem slj @oe@ocq 000&i0né leswn( J)am,

tissue ( J)aciien s epsdaga: efopls sgB3059)

i L
C

G:).)O.)é tissue ©UYOIF m@oze@ocewwé lung

C
>4 M ° (a0 9:{02]
(730383. Q)?CT?O% OQoODO@c' prepare 0300903

copdeeomés preserved coc::)ooegaaoéooc eao.e@oc

N O

O

/

L o

(o c
cell wall eqgopooc CREOPN:EEYICE sra@o moem

copb: Slide cooacgjé 833 [gSecuos §é ‘?’8 o

2}

L
C C
CI%E'): (21q0 03(\)8 GO’J’JC.G&goegeGQ.@c?oO’]ODe"



T ey,

elglogrza)0d

242

Heoo&ad  [GospapE  [§E:(op)eomE  sapan3dl
clopta cfgBeé 0B (9)eomEi Tetanus case
(p)eoEsE hyperimmunized ocvboom0p} [g&: (o)
c o . o . c N
eonto3al lung tissue o3 section [god@: scpcuo3d]
CO . 3 C C C ﬁ M
slop&a  hyperimmunized ooy [gEsen tissue
o3¢ pulmonary haemorrhage cR.q8: alveolar tissue
. . C
9o wall e03egelopEs hyperimmunized wopbeoo:
° C°
g} [36:en p\ilmona:'y haemorrhag cd:o0c0g qelo3ocs
lesion  cpophoegiodey  e[gaBEopt

phospholipase
enzyme 99@8 sra@'): enzyme qumé: o']e@oésl

phosohlipase enzyme eok-lee G@TBG\@E:?’) GEQ&%(S
o)) pathological effect B8 ev:dorne> e28m
phospholipase  enzyme e@g@ & & .

enzyme cogcopd: pathological effect cus8&alefopts
Qo .
93605 phospholipase enzyme BOGeepraps c0i8eq

°1
C [ . S
[38eloEa  lesion 0pes[gEien  efgegiondsladodayc

C o

oooog):%o?& oéwémeﬁ&ommc{: 63 mg 16[gevrm

o ¢ c & &

ogmqgocw&é seagﬁoeomgo 60 mg §elogocH Bl
o . . S

307 immunized cpdopisrslen s[ga86c} $0:5p0:
N [+

:D')O.?‘.CDQ:Gj Gooeoecuocﬁa)é: 0N ocBssloct

(o] of N . .
s@aooccn action @ocaeo"reoooé hyper immunized
immunological disorder cone

@80’]@@08: e@@oso’lméno

N oLJ')

3§ lesion ecgopegé:



Gag.sg.oou 920

- - c
Gag.eg.aJm

o8l

aJo‘:S

C

2

243

eslodomfgéeo ,
C [« . .
@>005:098 clgey:9B05¢[gEs(9)eomE hyperimmunized
C
apSepogé unsucessful (G)eomné successful (o)sordi
s[ge0c59523868E( J)eomE  hyperimmunized pSep
op& unsuccessful (o)eoa&r successful (0)eoné 6§
slop&a ol gaepoptecy §30pd lesions ¢o successful
§¢ unsuccesful o3¢ lesions q%o']oacoo:o?mé:emoéza
N Y : c S c,
Goaogo.o:gc[écogo CAngserum eocgmqq{.ooco']i@:c.l
vepd(gligocoph: 8 lesion oxoadeyé csl:0pe0
Sabecppdeg§ilelogpés Hyperimmunized wbeppé
(o] LR c O Co Co C [N
eécwé methodcogag.caeo?m@.emoc.l (o)fe36¢
opdycdte) qaepSy (3G o%:a)éo%a%qéo’]e@o&l
G$e> Academy o} m3fgg€alefoprts oE:0059$
C [o o o o C
oome.@[?qgep.gac o?§oq|gef.§j @l.m,oo:og so;\go%
Academy oo§[g§gcuieogéelopcs M.V.A gcomag
c 3 C. c oﬂ -4
sedSoneogpd: cotdlefoyt: m§33.9@09m0§(9ﬁ3
C (o (o] c c _©O
saem:ooo:o'le@?i.n o§@.qm0[§0ﬂiq§€eédgoo o
cocC C [ o N
sfoyr8:[g58EepSBogé e§oégdorcoreadged rervaril
opheo§éagé  sombienfgdefopln  ©99p003C
Co
oom&i0050El  §oepSilagaeadcops:  G0IYRD
i [4] < . Lt e
05603  8oSwofenelopln  Beadd omdedl e
c [o]
©2083005Q Qa%@lmgem:ooéooo:cgjé 9303§63C5§]
o
0S50y coédlefepti G§95035mm5:§]59pzc§ ?CD@[
»§3 oadfgevrcocdeopt: selojfgeagres: cor(g$:03°
GlaopSu
successful lesions a}cfi unsuccessful lesions €2 820
. (o4
0&[gédlefogrln eovagmpilgéie Antiserum ©0OD
° (o C o
Jlefogés method ¢o [G§e8E¢cmickapbosiomrqs
Qoc c c c .9
p38E:2060250730 QC0PITIROY elgrgces

elognts e@@ozo']ooén

2]

0 r

o0

S

C50n_ 0

L e



¢ C [
0pgEmg Bden: elglogcBalefopén  eronige
o C‘

9P} ebomqon 1§¢ oablgeoiq$ sog§dlelopty

< Q C
wgeanlmgliglioogd: BEoEolelapsn  deass

2 b c coc __ ¢ c
sgeloy: @QD§9§]G§Q 0OE§MOIY$RPCE0N [g®cn

BSopgdon egpdlefopé: efglogordlaogd

e:ﬂcﬁmf;@]& §:

22biogd eaffgapiooSen Gespclefopptn fifdat
A G@Gmmg;388§§ (J)eon€ elgey: 92008§¢
(9)somé 522:033(0)eonE § experiment o3& oprog:
oaéo? GJ@OO’J:O’]G@O&I control (Q)Gmof:o']ooécr{
mégagﬂo'”e@ﬁ&l compare p6q§920305 (p)emaEd]
slo3E: Mention 06ay€ eomé:opS{gdefoaa Cobra-
2, Viper-5, Control-3 comfnBagé  Jgpddopd
mo’&@i"c’@é% sgpooilefoppés M.V.Sc. Thesis
Eﬁﬁ @é@eméﬂg{:)ooozeéo?ooéew%coézl ooo?)og&
vedlgoog) w[jeuiglilgbdleopéa  egrCoromd:

od>ag %(g ‘:‘;BGJ@GQDQICC:G@’)S: o[g) e3g:e5t03
o']a)én

o]

C
eslodomerococSeos

Gs’l‘igméig%wé 06300 research 9099‘?9:']8:63?
203qefo3ey egoBidicngl MP.FI egioppidigd
sgs/ sa0:a8cS Medical Research 0oopd[gégpsds
?Go’]&c?aoooxj integrated researchm%g@@e@o
G%é@émémog(g oBBeomEseloypta gpeyen,
02320 %Qjogwmogep:@‘:} c§7EnE§FRE e

S Socsime ) cocg c
o I—S‘C@J’Decﬁ 60300 moogoaﬁcgn@oe

O 0 o
cause mBaYE removal of the cause D

[35e(ozpe $62995 seoomse(glogdloogdi

]
O on 8 On

=0 DO

.

-0
Cn

~2n0
on

-5



245

Isolation and Identification of E.coli and Study on Pathogenicity of
Identified Strains in Broiler Chickens oo008:8¢ ocdesasg) esegieg:

G TRl

cfgfogrsaycd

eslodomarlgé
E356(p)3e e20p83c(on)eomEapqpapé epSoops
@gemoéeqeégjg u@oaén%cué:emo&u Bogé

eéoo&f) eg:@|[§é:o§5o§ saog@[a)éo% mé:emo&l
og50p Antibiotic o3:3a0pSa3copbiemis Bgdl
e@oé: Geg:egzo']oaéll

@cf)eoaepché ulgcpogf: 0009@9 (?)GO‘)’J(SI :go%oo
[35B ¢ (g)eomé nBwy03Fe (g)eomé 8ol
clop8u  Antibiotic 926556 Oxyteracycline
odrcomefogta Slatted floor 05858 [0305ep:3 gy

ooo:e@oé: e@@a:(ﬂméu

csladomempaoss

E-coli strain serotype () §poo opSoopdaap:e
isolate wydefoypén Mortality rate pSg§oopSa
copbieomés record cwoS00gEs§e§or copSieamts
E-coli [305(og)eom¢ isolate owepapé (0p) E-coli
possitive qoopden vpSadaBond3 Bgéelepts )
isolate E-coli positive wefgoorco> E-coli Bio
chemically identify »6§Eoogy 9000¢ (6)29°
serotyping 68&G: oy (@) 92602 serotyping
6 equler cal[geg€3(G: wécmﬁeéwée@o&

mé@eeg:eg:o’looén

3o



246

record > m8[§dE: e3> edlE:Giorddlelots
c0§$ed §-00% §eloplu walem 50-70% B
cwonenq ws research Bad3dlefopéa Mac
Conkey agar c3sra¥gdefopa Isolate cpoepopé
(99) 29> E-coli positive cog s oy§(J)ocd oddq
[3&:9> Mac conkey agar odT: o3¢ Rose pink colony
ocuigieopoopdicomsn Indole positive [gSqupd
s$spopé Indole negative [gess) copdicomts
ocbef5E{gefooln oy§aoeh (op)pmrogodeopht a3t
g5 Biochemical test §¢ 928m Boedoogy indol
test ep:? oS@e E-coli positive o3 eom0d305

30lefopé: gézm&e@@ozo’]wéu

sslbornfgfgos

E-colieo saamimndacdamem SkgncopSieacg§dciod
mg‘%‘;m&e@o&l Japan € oEcodbckoronioren
9P:d %msgésamﬁzs@o&go%wé (s3) O -157 o
Food borne disease outbreak [3620p503 slogpacm
c.99efpEs Isolate cy8aspl E-coli oo isolate

4
C

@500} 305§eogropSmenyy ks odbadadopd
e3¢ dlogoianiadons Byefopls 95890305
[3dezen  contaminate [368En0Scd  cofoocvnn
BoorS g enviromental pollution Py
°°5°3C0’>=0303é:em€:| E-coli & serotype gp:cd
Biochemical test, Rapid slide agglutination test
opisé identified cpSaopSadoomoofgll F585pSi90[gE
=g phylogenetic analysis Qp:ogﬁooo:ooagjmos
ogqéo']e@a&le%c\%a‘léooégommobogé ckgGoddaoad
0 ckogoopdeagrayé  mer0c0B53E Cleo

2



- - C
G%:G%:QJ(D

247

§o0p5 pathogenic food borne outbreak clopéad
oopd bacteria gp:¢o latent condition 226320659
a[Bodd oddo§iofogé  ygogpronade)  isolate
6205 [3osEe 2073¢0Cksé 0bobph90q
protein on@scopdcnayé E-coli bacteria  ¢pigo
transmission see5s¢ Jlagnd) eepollgdesR?
oS:00:8¢[oypén Phylogenetic analysis identification
»883qgE:  sesfoplien  serotype n$996:83[:
spogé Biochemical test, Agglutination test »[gé
Phylogenetic analysis§§§[§o:eo:§§oﬁ6w? research
e @@é@eé@ﬁe@o& m@@lcagsegzo']o)éu

m8monfgé serotyping ¢2 DMRT ocpbe0soopl
rapid slide agglutination test @mcng)ée@’)&l
oo test o cpbgesurgclelopés wlojglegies

SNesles eoqu::ooé%,o’]e@o& e@o@ozo’lwéu

esloSom(géage
Sample 20pd [§epi9? E-coli suspect o?a§oo'>:o']
[gé eémésaogcﬁe@oé E-coli suspect oocdc]
clopo8u commercial bioiler [Geprogé [p3odeqc
complication seoSepioleloyats E-colis§ozeo
cepolgp: poed- C.R.D with E-Coli A.P with E-coli,
Salmonella gp:03ag0d eepeog:goeoggo’]oa@é Sample
ayoopdfgepiop E-coliop sefopéadqeopdad Bgéal
clogeés Gagzegzooélgo'haén

E-coli suspect{gdq[gci¢» coopdf3ed0} post mortem
co8logpdep 928 lesion 46005 pericarditis, perihepatitis,
air sacculitis c0,09/¢ E-coli & 686009766392 solfg
conroofgé &3 9ac[3afG ?3:@[:@@5:@6@@08: algloze:
SloogSu



= "G-
-

248

es'lcﬁov:emé@é}
. c c‘ 3
E-coli §cfoo‘5a>o%§ ®Oc§iBesocdaoodg) vaccine
. c ¢ o o 2o S
Q30lelop& E-coli sEmcordeondgpigp: ool

csoys @égog[(j: clgeoiomlgdelopaCa  E-coli ?;)
c']:CI\)?') o’]?gcoos @o%eggoaé OO%O«%‘.'O’)J& C\,{G§°3g§
oo%of%:qégo 2050 gogo.%éooé t?actferla
3[gdeloxnés mogoolgé  faecal contamma.tlon,
normal intestinal flora oc>eoeessé contaminate
[c}o‘Soaoeepu Qe fefopss  serotype ea'T;O’n:n
Epidemiology o opbopdespon [30degioopd :Dg
opé »:0(yé Broiler §eéméeqﬁcﬂ§§98§ 300920
@3§\%86@’)8:I secondary seessé  ocunelopc
w393 E-coli ¢> primary pathogen s2c$5¢ @GCK.O’D
sfo& Broiler production o3¢ immuno suppression
TLERE Bomaep:(: 6ap,qe[o3Ea ér»or]og(o)giei
§¢ Marek’s @Se@o&l voeadiecladam sy @0'303
pre-vaccination cxgﬁqe@oé:n Marek’s vaccinatlo?
§”_successful ofydoy€ E-coli infection qepBo
clom &y oooeac}:@ooé 00%,%9’3 immuno supression
@56@831 Merek’s disease o[gdea0Scopd: immuno
supression [4&c[o3>8: immuno supresion [g6c€ E-
coli %0pc5  opportunity maconc(gde(ots
8§203my0Ses  vaccine obieppé  [3cdedicbe
SepodaopS qoffgard live vaccine eogmcx%o%eoz@ep.
¢ IBD 02005 vaccine oPred [gdoreay qq) E-CO.II
05?3, S%Q(;%qugoooe%),e[e@o&n Enteropathogem:,
$e08 mSms: E-coli Goxgoen saepradieooanpd
»sl P.M 08[mp3egé respiratory tract 92603, qps



249

[ (o} [ . o, . oy .
sloppln Belopp¢  pericarditis, perihepatitis, air
. ., o
sacculits, alveolaritis c3ecp q[gés[gdelopSs eap
. o, [o
[36509€ meningitis case eogoegpsoRiecy,gefoycH
M [og
brain 0a cerebral haemorrhage oprgpiccy gelo3aCH
. C C [+ C C
braine3 Isolate c06ay€ a3 quolgde(ogrnn sacpioo(ys
- . C O c' c°
cerebral infection ¢ $29$52¢2:07 Jcﬂejm&g,emoc:
§2:00008q) ewdopbieomEn brain of gpreprEepO?
c \ N c & C o, .
sl 6ogdM™ME eepPEdVPS0> QI §1
... 9 c <, Q, .
§02631C8:00 Seepadefopls  meoendicle)  enteritis
[§807c005 respiratory tract ¢ofG: enteric form
[g80mm  Seprefoppls  eepollgdoopy secfoypéien
immuno supression s& ©305§05 0o50a5e56[0oEs
. . C 2] (N
. . o
Vaccination 0:20p9923l03¢ eso,oggmeepl [
C C C o o 1. . (o] 2
eo'lmogc.oo@ oggmep,go'] antibiotic o gg§@9@°
cloppéu  Antibiotic > secondary bacteria o
§65&:q8[gbcfopén  98m  bacteria  ¢o E-coli
[g6e[o3os  E-coli  infection Boa0i601656007
] . [ Co
[gowsoe> immuno suppression agent [gbeforoc:
c [
[3e5g0Seagregsdlaogb

esloSomesanEag§ise

Y Co
9202005 9) [gedgcbeagiegicotg) eq:g:ooé%o%@oc:
Enteropathogenic strain oreél[gegéss> DMRT ?
strains s»2:03:00p5 enteropathogenic [g8eo0efops
cdl[gqa&:(gbelogpts cooepagt isolate coSep(G)dr>
qf) o$()Sse> enterotoxic [488Ec[o3oEs Enterotoxic
e 88cfogpén Enterotxic Septicaemic eogogée@’:é:l
DMRT o€ enteropathogenic strain oao‘sjeoaoe@ogl

identified 03535@5:@56@08:1 cqﬁ(g)é?u:wogcﬁmé:

L L



250

[Bpe3clopen identify ©c068E3q  wecvigpIay
obo opapeadioopd: o3¢ specific antiserum

n w

089 emoa&ae@ocol o:g];%oae strains mecxgcogé

cono§dleloppéa E-coli problem me@g&%é&ﬁ
Qe strain Beead(ge) vaccine opiapc>8Eas

B3pemsepSlgdefonta vaccine o3 s20di(q)q) [gow$°
clyqc:§€ocoon vaccine ¢> cross immunity o §3¢
ot :BaJco']e@oczl spemﬁc common [goopdstrain
Baodifgogé E-coli 3 0raBi8EocomnBads pddl
P8 vaccine & (o)Jobeodfidlefoppla 0806
Qg&@:memog)eo Cross immunityc{)ooeewgée@&l
strain (o) 3ama€ cui§om oy Solefopla 02
research oogd vaccine op: deve]op coo&cq§ac
antibiotic sensitivity test cooacswq@goo@ coocaoo5
@0@06@901 saemoﬁ.a?: specific antibiotic 60s C\g]C
2qpor omopSitef [§Befmoln espregortly
00333 immuno supressive agent ep:§olefopta
g (pJooSopegé E-coli infection 08§EpS
0Boonteloppda fishery ¢ soepoefgpoocd cko§ap
Mdleopls  ChedlEio§Bagl  [Gooogoe§eoodoopd:
WP Chefgradesadan oddlefoy&a phylogenetic
method [g¢3fgric0ic0cd efoxot: eag:eg:spog& w3
2233:(g20gd method epies conventional method &p:
[geooScogn VRL ¢ proved [g8aogS method [§8)
Bg ©§8&elpln smicdipadlé: 835:0%;93(3:6@@

sopgeontalelorpts glico€:alglognragnrdloogd

l‘8°

o]

7



251

cslabom8§agé
c . S, c_C .8 N ) c
@meg,[é“eq.c\gocc?.ogé @m@gwcemcmé. oloé
c C C . c oc o4
ooSacSegeamelops E-coli sepallg§ysscelogcs
ca5§en antibiotic g 05000 eofzzo(‘;eay)e@aé
. . [ C_ >
resistant strains eogedl  coo[mefe3aCs 05250
g o g . [+ . o C
antibiotic od:egeaorelops E-coli ¢o B§:qe0be5¢°

@66@’)& esg:eg:o’]ooéu

esloSom[géds:

E-coli o3 8c508endlelopén 0&sle 005:00:9230P9
cke§e E-coli ox:8€efopé: 08ge) oprgéal eoPg
onédlefogaés [35sé w&Beopds 0p305:02:6038)
smpaconddlefots oonbiogéfggs no fly zone @
segevqeadfgbelozote gpreonai(§s [g8ecpgoeo
fooSe cqufd ([G0§8epptn  sasfrorppt
cdlobeoom  eosl m%g%gcﬁepo‘*é 20088:90[g0
caEagE eqm’]@ﬁ%@e@oé:l modern eg:(g[oRa1%9°
20088 weagreong source em?§é:99@56@35:l
[§§eofgedopé comensodS [gegoopder eqEI20%
[gSeforpe: oa&@esg:eg:o’]oaéu



c o 3
op:em%cgog%?é:ep:§§sa=§:oéc§epzo% ecpanfglioncndisd ocdooasd) espies:
o c °
LB b
exyiegipmeps - eSlobom§Lecs
< o C. ° 0y Q9 < ° 2] 9°
eag:eg:a']m - Ge.gc?.ee.ilaeposae‘?@ 9950§339[?_>ep.c73 8°°3°G®T@
o&elop&s wodm&spE ol fgoonsoogd Reference
C O Q _Q
epradepadslo o) source a8 98EugSel Bcd
sloyea
. . C
Biochemistry exep: mes(yé [g5eo(gpS8 gpreadea
. . o Q
Ingredients, effect GP: 692D oo(goseepia?
005065 sopanmcocdeloyrs
i D008 i $ o T cell
ﬁlri(:;lon OOO)SLogc cyto toxic Boe@’)c. e\gen C o
C o
Ogcge@oc:e@oooo:@: steriod hormone 090500050305
. C
G@oooo:@$e@o€:u 3 action §5e3m contrast @®G§<5|
c o o {3
ofgé og@leo:o']q.% njgelopts  eggegpoe:
o o . - - -
Clelealo ag@écﬁ, m@eoga‘%s@oém 30 antibiotics
(*] .
% cooperate ySorcSuy slgplgéieGocdonade) direct
. . [of
action 00053  catalyst eondy: action efogpéwy
m&go']e@oég|
- C Ol °9°9° C o
G@@’.}.QJCD - poe:f)as')?m@aoa()g
C
ms?oep:@oe@o&.

b . [ °
T 9Peondq,  quality  opoeod 632020005 a3
oc [
§celops

ele}

¢ c g & S
¢ §ole[opa megasiss qo§

C
©§205008  research GPERed  gprecSm§[oSigp:
SB28Slon PN c0i5[0s &s

D RF cotepdlgdefoEs



- - (o
G%-Gg.%%@&?

- - C
Gag.eg.st

c[g[o3o:9y5

. - <
Gag.eg.az 9398

. - C
G%.G%.Q‘O’)

BB

253

eslodomegmnéan:
wee0580m 620i3Een opiqRdoopdfG: eulobom
ogqe@oézl
QpeqEdon ageing c3omaadbefogéa Bdoé(ggéa sacon:
c 0 o C. s
saeqog%@c.og moogoSeo.oooeaaape@oc. side effect
e%s@o&l waé oooofo:ep:co)é Bee Pollen, Poison ¢po:
eagieg:dom§alefogns
4 S C° o co co
QPre5065038:q0905(G: qaopRoeramES: 55005
c ¢ co cr=s.
co&dlefopéa Befopé m§egPmodd m§lmydioem
L c 05 Oé Q O "] C°
VeOMIE GICEQIC B0 clopas
L o L L L
oo0oC [
eﬁﬁco’]c@aca
e3labomesiesnt
opremnSopd eepolepigooacpcd eomiff: egi09203
wpS: eom&oopd Bdlogé gpseda0d(go 0054
. Q o
o[o3fgiedelot . .
eslodomosieant 6aQi6§:q 000} eoqlz‘c::ooco']eC@oc:
optem’ 9§r88ie0i03 oddep oy [IRReOR
Q.. o N . ¢ . c,..C S
slogo€a adgoaCsreioaym seog.fmo:.gfe@')
¢ .
gpieando  egraRadaRt eq:c:agjcqgoa§eze§eoa.§
c .0
sgpaadeof§Eeonselopaés herbal plant s&eep(G:09)
C 9
90§ 0E coodgadesant 8op seooégo%@é:@oe@o&l
) Q ¢ @..¢. & ¢ C@‘S
QPiea503 BePianyIC BEDHROIQOERD
gpreanSoncdsm§Eesd 10 g- 300 g/ year/ hive g

L ne

° C _€.,9,9, C o mogo s
gprpSediBiBigreapt gpish Gooo Gooo ]

3n

~on

Q@0
g8 c98c$:ep:og§ Gméijgorle@oézl

o < < 3 Co .o < Cn
op.,emocoooqﬁ,é, (o J)§&J,®cxgecjncxgw036@90..l

L



R i -
-~ rm—

254

- ec89°§9° op gwp Goooeoaoep ep Q[‘é 9?°S§él‘

ocC [
ODOOC! G@‘DCOCI S?GG)’)COS'BB QJ’) O’DC s &CG cil

edo%emmgeop e_p 100 gPigOeR, q@‘* [90’)60’3&3@«?’30‘31

GE.Z)COCQJ’).O‘)C (=]ep] §CG@’)CoI 9C\)O°§’)°GB O’) GG’@“

SLICG C:I

GOWOSC)OGS’B’JE GO’)J’C)C\)(C;:

¢ _C [
»Sgdaoblop

3o

gprecdeaoifgé  spoomrenonadges
3¢ egpadeodEslaadi
C o
0t} Srmocuis mboond) 00> og:ooo.o']oo 9

[}

5 238 apooyomecy §&epS [g8el3acs



255.

Effect of L.HBH, Carp Pituitary Extract and Month of Collection on Semen
Characteristics of Pangasius sutchi o»»&sé ocdwadg esiegen(mify

eJogeJo:

§:opoeeps - csloSomodieont
93‘37"3%:79.]0g - mooé:ogé ol§som ckonscken oggsaeé Pangasius
sutchi (B&:Ckons) sraeéo% wamalogé 231960701
(Sauvage 1878) eooéigl s2epbe0:000:602 ckod
Pangasius hypuphthamus 9% FAO ¢ opS:2005905
co:cloopdn  Pangasius sutchi (Flowler 1957) opd
Valid Name o0poSeonpsfozots w2[03(g 3 Claogbu
- oom6s(ys Slo&eagregicdoopded Skon$ §pecic:
(59) & §oopdop ©2006:9:09C colfgoonselogots
) o

seeeé’lme%c']so&gogé Roberts Tyson o (
By e6l apchdlaogdl Skon§§repiay 92243
megrBanms§léoé supiadiecy, e &g (o S
Gogeéjqo']ooén Skon§  o(Fead: &8s o290 e)
coas B s60:8§80000 (poo) 2§§cloopdi

- [g§eofgeSoees(yc cagiegiqeyIc c'l:oo$('\:)<%l:§o']a>éu
oece§m§opngé Roberts Tyson §& 06:5:08’)95 oL
cop §eooo  Pangasius myanmar1991s¢  Pangasius
pangasius(Hamilton, 1822) o3[gdclaog 652050008
@ 06:5:909508536030 Pangasius(FAO name Iridiscent
shark-cat fish) [§5cloogdu B$eolgpSepe ko §§d
0&cocSm&iode [§8[05:42:0 c0g.§esqogs eqd3¢
cseon ChoogsE eqéfu/eqc%%oﬁogé c§cdEcoN
ckoo$ oocdlt: §6eo’]§:§c@o§: ogg]qo']o)éu

S’
7~



e[ieg:m g;gé
c3Ri65§:9j05

0

S,

. . . cC _Q
Israel %50038 Pituitary potency o3 o0&oobcolm

) Pituitary o> Ss[3pd0lon ( J5)$28
: os3cpE Sperm gpiey §dlon ke

3
)

en
Lo
o
0,
1]

g &

[ QOC c
8an&§efoyrEs BEEAls[o3ot: oupopon

C
ssloSommec
liogbo§iBiBicosons ermbi§ oo LHRH
c()"c‘?"’c?’e D¢ ©o000: on&[gagoiean

N

51%8@@303 a%cf’)c)']::o@u

L

LHRH 939:2'4@[6]’3035 Control o005 Semen Volume

Sproapragargich spadloogn §@oep s
€3> LHRH Concentration oop5 o[géds ‘”9.9:[%[
S§0pdoy ®a08Jloorss LHRH Concentration &
@%méaézooﬁooéo'baéu smncdg) Maximum [goes
Sl Pituitary Exhausted [g6@: LH OQOSC\B‘S%EODé
G‘?OO%‘?.’&O?JSO&O%O:GO%&G@@& sa@@lo']ooéll

Control, Pituitary Extract .sj.cf, LHRH (9) éjl:o%cﬁ\
Semen Volume 3 G@rgmg@ggeeggﬂ(@j gEscots

GwT@GOZGQCSLOI]ODéII



257

C (o4 c ocC
eslodomegnog§:dé
oom&igEonégagieon eméidl mgodomcddepioy
Pituitary extract 93> Normal saline Solution &
cepaopdoy  offgeppé  o.69% Saline solution
opomesl e [gdefopisé Normal saline [g&dloo
0. 09% [gde[opés 2[0S claogbn
Sperm Morphology o265[g¢ o>[gepg head §¢ tail
0005 on€lgoons(§: middle portion 528E:5 col [goons
. . [
05306 qefogaés middle portion odlo€omoe[gdgc
slopéan smmdbefopgalesS ckoos sperm motility
BE[g$e[opé: ooéfgogorep mid portion ogéo']oésazo
Mitrochondria content Glo€eaops seeep[03e0loopSn
o C
Mitrochondria o0pS sperm & 52005gE 050905
< <,
Energy store House [goep! ea)spec\gmoa)c;o']c@oco
m(ojfgioloopde
S[qé S1oné : & Live &
B[yt mooe.ogce(oT@eooo.eo)o sperm

dead ratio 03 copS: sapasecdeloyot: sa(o3fgclaogdn

C
C
(o4
C

°



258

. . < . ;trus Detection
Studies Related to Bovine Cervico-vaginal Mucus for Oestrus De

[ = < < 2 i o < o
eneniaé ocBboom g ssie g (gt

G@@’J: SJ('IS

e:ﬂo%moee%@g

mamm@,mc heat detection C‘ooq’)eo cervicovaginal
mucus m c1ysta‘1h.£at10n $) intensity m @E@ oestrus
coea  evaluate 000026 q@@’)ci [Farmer
level oacgaep"s'ao@c e ee§omoc sovaginal swollen,
lip moistening §, glistening OQ @@@Cl 590303
C\Jma@c 19pes, 03¢ omefoace

0@36\0@0} speps  rectal examination C\)o@ risen
follicles, mucus string & transparanoy stickness m
@@@cn ga:q:%mo@@@cwp:@g o?c:oof:ae@’acol
u)sgmooé:q) academic level 038 new knowledge
[gcleloraéa Be205 Farmer level & GBC\(;OSCOOE
5:8EndBoy  oE[ga v sdooo§ace SISEYS
accuracy o3 ooéfgevieocdeloypts

%ﬂeé\c Primary signs ecg@t%o? bellowing, vaginal
swelling eogon heifer o Bans09 cowW 035 ©23a0
slopéa g9:53:3 mount w03[gEsen oestrus QD60

c.9 o] 2 ocC,

qog‘?%ﬁ@ﬁ]ﬂ;](c: a‘]ézm{:)@a(ﬂe@oégl accuracy oo 320)C:
C ocC ~ C C C

DONoREE  eBCiomend w0000

C o C O P

93(\3@0%@@ @o%amnﬂc;@')é:t farmer 6oR9265¢%, glass

\ 5 c

slide gpABRobGs spdrcvdilgenicadaddlan  sacgEIm®
C

cocg :

$rrcop&cepy method ugue@écﬂe@oém DEOV$
LM< - B c c

»09B0pden  statistically  significant  [goe922C

QPeepiodGie comadadggs vsmsoy result DOI0)
. C c. C < c c S

ug@@cﬂe@ocou PeSIOY  0SMEeHOOW I

<
B mEfgodleots



6x:6§: gaeé
[ J 3 C
633:6§3:3

259

Statistics oc53 dM&EM[gdsadpE  copieoid]
s[op8a Oestrus omcoogé Crystllization 6.8+ 0.03 §¢
Dioestrus 03¢ 2.85+0.04 9203 §orecg qolgé oestrus

s&oo(go: stage eqgazofgnion ep.§qulefoyota

cslodomeonénss
S S S g < Cc ° o
es’lo%oooeeo@g e@omeep §§m§6@ocu eg../eao.
PN BSE empf:::m:ep:a% oestrus behaviour
(o] L [o] L .
&[o3nepg "Standing to be mounted by the bull is
the surest and clearest sign of oestrus" o s'asmoé:a{):
sign o2(gde[grdeloyts
° - L]
Oestrus behaviour o% @é@ acg:@ogoco (‘:)ogaoecxgl
C\'gsaésao:ec\cg’n cgcﬁo;@ farmer level cgp Technician
(.;]CDOSG')G@’)&I
wegmgrapdieq 6 billion §: 2015-2020 ¢ o3k
ST cQ e, .9 ¢, ¢ .S, Q
8 billion aigeén qze.cqo?.ﬁ$. o §b 0§ m: emﬁ?
eé@ﬁ@: saog:oa@{f Asia and Africa googzeé@cm
C
:go%wsraa:@cf: Qo E :raee?lmogé o%:cuoeez@%
cfoypés Belopé «* How to feed these extra mouths “
Bo3[gowgoad FAO §¢ WHO joint committe ¢o raise
cxz&ooo:o’]e@o&l
Agriculture, Animal and Fish Production 3 06§m)

$pd:3 ©qeop0 Biotechnology ohd aHRdeeo

opdgdelozas .
C Co o

esladbom(géeo onSn0le0E eIV
ive bi Siopt [GOClepEH

Reproductive biotechnology ©2000:¢p3%:

Al, cloning, semen processing, cryoprotectant 603

2 cOoC L [og e,

od:f8s  Gpgorg§ial 9e0FCHX 2[g$a0:

@l:mz@q?o@oge@o&l

Q cO
O?:O')O’)(g



- Tz ‘-______f

260

opoglepion weg 99 wo§: §od cficqmes 6§70

09230”99_5 &305‘303093 e} 383@[6613%8308?][33%‘
MR (B3 qubgde[ogats oo?ooooe:o;:é
opqdREepap:go of§dlefopptn 1921 Ru§51a1:
opngéepimes om& develop @507303é oo0éilgd

5‘6@0821



261

Aspect on .Zoogeography of Freshwater Palaemonid Prawns, Genus
Macrobrachium, in Myanmar oso58:8$ 0cdo0e5§) esgiegien[oifggosep:

cagiegiRMops - a3l0Som[gEx8s:
633368335 T 2002006000038 §e§600 QRSP IRGAD  WFEONE:
Ogé mé@s}cooo Macrobrachium rosenbergii q‘fu:oaé
cqragadopd  8igofsd  eqplronSeslodornrg  meseg
p3&qd: voSgolodeparpsd oBcdelangSn
- Gqf9gs ©2:93:9 op(mjadyp:/ eqpigé Economic value
0p52§§0p5a3 28agoloopd
- 300%: 800005 eqggolypiel  2e0cdq(sS0p5 0
8 qulaopSi 330033@539:1%:@[0']0) c1:(gg$qp:sﬁ@:ogo:
24:885050: BiglieqmqogoieRadosed/ofi [§Feoded
¢ Biglifed eyifgoon5E:§/6§ aScGuloopSu
- eqcdcl:§sSeoo Sea bream ¢o g B0056§) Q:
§p5:6200c]:008 § (88 e[030E 108 qolo0pS - gEscliaagjizmen:
qr:op€  Sea bass pScopS: vloéefpé: olocesgieg:
og0looaSi
cglozoeay0b - eqgeg§opbel  egrogadagd espé:ocﬁc;@']ogm:gwé
Go % a$§o1:>aén
- Macrobrachium oo§j:00p5:30 295 60 8880,
Saguga%eqocﬁﬁgé@: em:agcﬁoéo]mén cqﬁa'aeﬁl:sam:
Qo0 sagﬁ:ramzcw:cug@:c;q]:ogdg ool
- 39008::3:&)9::09_5 oao:emoé:qp:etgjmg:sﬁ 39@0005‘({)][:
Bes(6d §E¢[eor9cooean  Cyst qrqp:ao2: ooo:co%rgg

G(@:Gg:@é:@&ﬂwéu 3:3']:@3 sg:@u@& e§0 I



eag:eg

C
0‘)‘_8398

G%SG%:SJCD

GB@’):OJOS

262

GG](YS(D’JGG?O&C%%:%E

Gsﬁ’mg@qumg??é o8y Cross breeding §oloocwo:
§§q<°: Cross breed §¢ Pure breed o, eeoi:f?’. (o142
oloocd) 33(\30']wp§n c
¢86028030p¢  cofigddiBed (o) o ¢oBS0oRS
0884P:§02005627 cqq)/ cqc§ oS egloao@ogo']ooén
?‘3‘%*1]”‘ pgjooareolod @:ogo:q)eqaqamo%?@é@ éﬂ[:oc:’ocrs
GOD’SGWSQJ’JWO: g%cqq@é:@ogo]wéll Cross breeding

@é/ 9@5 O%C)Q]qupgo G@@y)zsj eclo'] 1

s3laSommag

Macrobrachium lanchesteri og§4:32: 3¢ con{oB:
632003¢0ht00e09 08190 §9406m0050pepg  Seasonal
variation ofro§ [§888/6[368803 asgiegicularpS
00Q00078:205 mo%ég:sdlé:caooég(ﬁwé, RQEMN§
QOc§sdopdd  sogauloopS  qu§dice  clawon
0%05035 cx)ocsporS cyaécaooégcﬁo']wm’):l 33.9”?08
[6§928C¢¢n Sample qpio3 Preservation cQSg) qod

. c \ 0 [o]
§6¢a3, 8es00&30lavconn Jeaonlgope PamIPg/ e
o 0 '] N
0agolopSu

Pog§cce olewrnmduSodé Sample somoodupep 5P
(9) egepadcdasol esooégoddoloopSn 20% cslecod
% ®0d:(gRuloopSs Sample gpiaw: Preserved opoq)
co:ep J:gp Formalin 85[3: mqpSqpiod o3§odom
@00c00300p¢  wpld a3p:p€opSamn  Seal §odq)
c0:§0l0pS 08(BEcdslmpS: wupoSdoed Sample

comosgpdolelonc: eg(03o:d0l0pS



263

3] a50%00§:6300¢

Macrobrachium rosenbergii cqg9g$070(03:03 Fresh
water giant prawn vyeala3oloopS cacsogsss [go:eo:
059> cqcdegdops condefdBiedor eqq) ¢gFogcoe
§olonc:copfaulaopSn 28508 eqdiogs  (e)qjiec.
qgelac:¢

Macrobrachium Sfﬁopoé eqaﬁ[ / Gqc$o5e§cpogé
653&ea0omenymood(§:  vmresladepogleops: 0éoo0S
eq03 opeooniesladaoloopS

oomSiglel 603, §/0539) 05600:03¢  GoR§qE0 cqd,
0g§0750pS  65e00:RE:RC{E0 20000(gde0l 6§60
sae}"’uaoo:ogézcra&ogé wocmoé:g@lzgsa@:cméwoai
op:a[3réiagaiflafomln  axmeauaciono on:e[orciqf
sqedmoges eafiogfoes afepdl§so wodconspodat
sacmoézeﬁe@oé:u o$.s?;.1_§:oago 35(\85@53960T(35:035
§owo  ayBlgmiicgs  eafiegdopded  epfald
2ooteoond: §Bpgamogndeupd: 93:@$:035@560Te§cm
wmooaoo:ogé:ogé 9g$wo:emoé:w0(rrgc@9§:q$3303(f3
sonic§cq 6lo503q§acalelonc: oloSeagiegoloopdi
e e B O
ope5eRE waécqogﬁcm%@cqgésa%$og§ Gqéﬁlqﬁo?é
n§g§  gr00003q§g:eloc: e§005§E:03¢ 9§:m$q‘]j
o3 eqeomolefmal: mep3cigd walaslm cqim
0853 @Piagogmon  ouSpgiafeanoclmob(genp
wemslogs paulé: (g§FE :000-01000 8§,
3585 cocioniooddd gooo o §eesd



264

?e.:%éé@): :Iac;eglmsc?ssTmo aogfzooo a% qé)\éo']:)oéu

QadegBienpoopSmcgfmeaBiolopdn  B§ia3sreglyl
olm 8:81:@66%:@‘[%86@5:&%%@6‘1@ 63l 050000416

mmé:a%m:eo:cx%c@né: ol oécag:&g:o”' 20p5 1

GS']O%O’)O@@%
o n&ia€mElgoonean eqéjlceg%ogo% Macrobrachium

rosenbergii vyeaneEH cocbeunsfgeoon 20600
Q C
qrolegaogbor o&[gé8dle[onts eag:eg:cxgo’]a)@n



265

Bacteriolyti.c ..Activity of Protease Producing Marine Bacteria Against
Pathogen Vibrio spp.escnéiaé ocdescd g eag:e§:sa@@qa§ep:

C
ooms'aee

(== 9}~
[e]

c
SJ oD

o o
o0

(=%= 9}~
(o]

6310507028 §:094§:

Biocontrol :}é Probiotic concept ( J) ? ¢)>00f>€3=03é
GEPGOY:D oné[goonie(od: co&ee?qo']a)é" op5 0
Concepto% 33800000:@ GME@US@O]Q%?E_S'”
256lodsé 20050905607 0008:03¢ GOTE)OO’J:Q?&?O%
veoy qoleo3ot: w[o3ocduloopse

pH11&¢ pH9 ogc Action [eoobeopd:  Probiotic Bacteria
qpioopS egiGeapooeqsl pH eqaplopSye 20
98 efoxnd: aocrgcocﬁo)é:wéo?cmw@@ﬁ w(a3go]
2051

Commercial product op¢ Bacillus 0300 »3):(0e498)
Pseudomonas o3 6600 Q20547 mc@ééi\‘iwé"?{
eag:6§:0301 00051 :
3632:9§:03C coogjeqol! m%@:@@@é&wé"' Media
o3 oj:epd Bacteria mogsgsﬁqmgoogo%(ﬁGOﬁQQ 06100
oloopSu 6§98 3§000503¢ Biocontrol carrier 526§(0¢
Information cﬁco:géeéq cgﬁméo']wé“

e3ladors§esd
mmé:g\é 06:20056209 2PEOIV§F? G‘]C‘g’ddé @méé
o308 SquloopSn eqg| Condition cpéeopos - 0]
Experiment 3 05608:2000§ 39@@10133&%"

Technology Instrument

Pylogenetic analysis solaoé High
29cd

qpr clicoGc§:8:8:go8 a.?cmaac?goc?dgéé’]o']ml oy
3“?GOO:D§Q56$:me§@§mcm<ﬁ3®3§:[§)lc$01wéu



266

C
mmé:géeﬁ ©06:0! Gaancf)qp:c}c? oorcxnorgsj @égm
eag:s.g:t\%ooéeo Enzyme eﬁ:zoc@éeo Nucleus @5@

N C
Enzyme o3¢: Protein [sdea0dcopS:  Protein 03¢:
Enzyme oupodefmn: (spdgadeagiegicgoloopdt
eag:eg:o;lsaoé -

ecﬂogoooooéeg
. - C
6Q:eg9|m

Lale T 'mqlcrgqp-gaq Attaccker Bacteria g co50Q0
60>  Enzyme 1 §c Enzyme 2 ojen  Optimal
temperature ¢ pH or??o 60 C s¢ pH 10-11 3223198
Eoc‘?c@% 160p§ 205 comeogc] 16gIO0§ Y 63l
i Q¢ :00030] Temperature §c pH o?megﬁeﬁwflm

Enzyme activity coméiconeamné Bacteria count qp: OQ

aomc\)moae 1206 yeoo0sjeacdole(mnt: (B[00

erﬂogoygm}é G0

Plegenetlc analysis c\?o§cc;:po @G[ésgec? cl: C\?OCJP
| :8: 8”‘?030 §/6§3c3ula0pSn DNA Sequence Analysis
‘ (\?O"'\"‘P‘?’-’ GQJ@ e@[:o)o']aopju oqc §ccogc o3l
(\?00'](73 USS$ 200 8§§]0’]OJEII saoooosj cl (\?00§ 8 :0:
50‘?°8° Sequence  Analysis c]\o’\oo Research qp:
C\?OGPOEBC ?y|C: 131 :mnng@co f%ceeu? ooco']:)ogu
Rnps eom:adole(mnd: eagiagiaduloogdt



cfgfogoiaies

2067

caloSomfgéals:

Gel Electropholysis [gjoobepogé o0a3ed Type o}
@o@:@lo]ooc}é: :)3(\3013)@11

005§ Media o3 303:(gidol !
cliopSc§:8:8:08mes(a¢ olodgasiepdesapagcqolaocds
E Gell Experiment o ou5¢ocpdgoloocds
Horizontal type [s60loopSu elodgagioops 0060000
BisoS gatiomncod: BpSodms mqpSmeagiosesoreq:
o']og§a<§:§o']ooén

qo§§cearé olqgayqopqs Kagoshima University ¢

< C N <
GSOOC@('D@O]:DEBII

3] a50%008:630¢

Q@§3¢  Virus eepnl§:a005 39cx3$chco:cq<73§01°3&§"
Qg$eg:@|lcq:ogé GG‘[’JO']$:GC(T)O§ méoo%c(rﬂga<§, ({]0533
an}:g'g:é.gf:o'lwéu (nﬁsﬁ agoo’}cﬁeoTogé 39@[[005%(3"
[68ecTaonfB: White spot virus eepol§ieo3é  34pr
ca0ad:0la0p51 eepol(soyl:g mefgegoopd  090N0
Gsﬁéogé §p5:01:fac:00 oaooooeq@éé G?Otﬁéoée‘?sf
njuSos:opdml  cwommooudfgly  300:e07
00:03:q20[6¢  eepol([§og3la>a? 58Evlo0pdn sg:m$0gf
gB§o3o0pS sacgfoqSicecienncaspes e4alls A%
GORJ: 620030003 B8 monicgaa @aﬂcmm@c:
020§ quégézﬁ@a‘;@é:ocm SDG@OE‘QP‘G@"?
cepol[sdqs  mcunizacooypiolaopSi 98§ 8%, sqfeR

I <R, ¢c o¢
ogCiepagé  oécoudeqad mogooSa:?,Gc\}OC@- PHORC



268

QreofB:e  madig &:nco']oo@u oécouS(oé saeﬁlcpogé
w{ijocsespalfrogs qo% ofleogl geqeloots oot
omdime Beoloopdn White spot cepolod B4 US9$
quocqaaocqlmqo'\oogu 0g§M§Y cqo?oceooeooosaa]
og€copS:  Treatment oQO[B: gegom@? M§eqM
Ocmw@cqoqoomcoflaogn ooztm)oow gcsﬁ o?Gooana
ssondqodgoops  cliggfespoloBfiqigamcged 260003
390’,2[:0§cego?ooctceo'1c;@c o']occ.ag e.gcx?o']aaeu



269

Effect of Dietary Vitamin C on Post Larval Quality of Freshwater Prawn
Macrobrachium rosenbergii 95058:9¢ 0odoo05q) esgiegon[Ei(gigeser:

633:65:9092085 - &gloSonfess
eRiegY> T wgeombiopd  epandwpg  eadiogdeRoddiqpiogs
603.§q6200 VitaminC e Effect on Growth, Effect on
stress, Effect on Motility rate owéo%@éoorgwcﬁ@
cg:(6eq:ss  ssoiopoeqrorgyadcSopd [madqpiy Jooo
2§603¢ (Q)cvomy chpcoo:x?emao(?@léo]aoéu
- [0305qp:03 eopaoepd Physiology Department weseé
Physiology Basic 03 ¢[gdg) Production, Animal
Science om[  cepooogdEiopc GGPG%=§°]°38§"
@ogquogé cu:96200 Dose ¢o 200 ppm, 400 ppm,
800 ppm [36(3: mes0y¢ oﬁcﬁfﬂcﬁmé:‘gémq:@g‘é‘r’
Grouth Rateoglon:[goig we0g,qeo05p0: Gac)%i‘?’:gc
Vitamin C eagp:ea00 @og.?é ecoa:em@mo?. 0D
200000 ogofeore(3os: 60p,qolaopS
- w9 mmézogé ooé[g)ooo:e:no GOQ,ﬁ%QJO%QP:?O
Graph qp:3Cengdelmpé: Coefficient gocopd: Nearly 1

Ze]

o}

Log

36200 saqjﬁqp:ogqofle@oé:eogﬁq&wén -

- Stress &) 209200360)00ep0RE ngsageg@oéﬁ@o‘:@o
opSaopdaonCicloé eaq Stress @56P§ Vitam.mC
o300 cuiec§e[opc: Vitamin C cu:ep3 Adrenalin ¢
Corticosteroid un5¢§:og05c00f§: Blood, Glucose level
oadano» Body o3 Fit @éco(ﬂooén .

- c']:cx?écc§:§:8zgo§sae,§[§é mmé:01a?gmwg?(\?0C§:330:
0DV Gaooégngeég@o"lm, PCR, LCMS 062

2960220 §32602HBM(0| orﬁocgé:(ﬁﬁweﬂ’” 393'?@[93



exegI) gagé

C
sogreg: o

eag:eg:agsggé

. - <
GQ&.G%-SJO’)

270

Vitamin C soral 5¢:(a¢ moomoe@ Blood Hormone
level §ceo C\?mcoao Vitamin C levelo:ng Chemical
parameter 30:  soodc0adySesoadn¢oleornt: (Mo
cx%o']ool:\_gu qg%moca:o QoS gpaenicops:  0Paqeo0
©006: 1003Qqp: ogc B80S woS[m0ionégeocyelonc:
m[:@lo]ooan

Action of Vitamin C 32:38ecpc0f@  Information
Contribute 09598 c0S5ém[pA(Gj0120pS

ealodomfgeo

Vitamin C 20p5 o%qgo%c;ao:ccoomogé op25qpreon
cao*mf)mcﬁ[:f)o]aoén sas?ooqlmooao? @%G‘Dwé“’?
R[06:q/C:08con: oloopSn Stress 03 38EqpS§eannesoivy
aBooaiglaogSu

WRNEN$RE  08:208600  Vitamin ?909$‘$‘§G°°°
ogé:mﬁ?o?ooéo']mén 65905008 05:20568006gadE
op5ag0lm  egragndops 33(\3(50)0}3616](]):%56300 Readily
use available vitamin C §¢ monicd: cs008godas
w(e3(g0l 008

63'10307305'63303

Vitamin C G@oc ng.:no ecﬂmoaa Survival comc:
20051 ([Brogor i? copSiemnt: oop_ou Stress c>?9§cm&3u
Vitamin C o3 :Jom@ comiamcoiolon cepolal S§E
‘IES\E [j 02090t ﬁ C\DQ come: cooea&[:oo']a)@u

‘f%‘?’o?UJC\?OGPOQC Samoooo)qoocfo Go% ¢ 0%
08§01:>o&§n



271

88mas(sE Ph.D o3.03q§3B:eg005 §deulc:(go)m(omo
wy oo 950038 c1:c95c$:§:8:50§9 Ph.D 3.9
0p099¢(5)8:60T 0g§ 1000070 (2)8:40  0008:gpionCagc:
§&e[mpéieay qoofsd 08:00030:6[6080l205

iguoSoadonpSyp:  6s00Egads, 3201000500001 20051
oBefopé w?mméqu:@ogeo'rmo@'ﬁcoé: gnic0:3(5¢:

@OSGC(DOE: G&B:Géto'] OC)éII



272

In Vitro Antibiotic Sensitivity Test to Five Antimicrobials and Allium

sativum (Garlic) to Escherichia coli 055 K59 Isolated from Colibacillosis
Outbreak Poultry Farm esco8:58 ocooasg) esiegien(oy(ggeier:

es']cﬁonemﬁeo%
[
- el Bicod) 0900833588839 ce:addlefopats oooe
L L °0 f
Ecoli isolate §ooooa

80

3 E-coli outbreak [§8c503
Farm A,B,C 9uyconioncd0paBepaé 90034, mortality
rate § sample oaSecuoabadd) isolate cuSefoos
liver §¢ intestine ¢ sample ey

epSp3 20305 heart ¢ pure qopSuy co&oog b
antibiotics ) é?][wc\?:o(')g 10% resistant @80’)05033@
ciepopé (39, antibiotic usage §& resistant o> 200506
39 outbreak [39659$3E [§&1 antibiotic usage
92630} BSdlefops

A, B, C %“ﬂ”gogé opdaop) antibiotics Q?:Q)él B3
hroolgé resist [gS[gE: 0Be0dd Bom3E:§és
COmPare w6c0:8Eclon 06(‘7)’)0“98@06@’)Col Ecoli
({nspmc ‘33@0 Mac Conkey s¢ E-coil qp:oood:
Chromocult o3 eéweseoao% g qjme@oc.l
@mo"‘?@llm 93)€oy concentration §es22¢ opdB
G(&J’)qm§e l

Medical Research coc garlic § eocoog aaeooa)§ep
Q6oo: ‘DQGJ’D QG@')CJ extract coSoopy method
qem(\)@ confidentical [gdefoyo&ar reference 0cussé
C\ngGo'y)é standardize C\)OG)’D°O’)’)[§§CQQJ') garlic or%

resist @omém c0gPemadanda8Eepdgdeloyrts

I



273

[Fordaadad 229§:0%58:3¢) egiaonepe  outbreak
[889:03gor0reo38s mortality rate 10% §& joooon:
g Qep 2 ° y G J o
layer opzlgdeloppén  E-coli efopé eqoocScolo}
[§on[03054, heart lesion ;o maefoypt Total swab
50 ¢ pure isolate opepopé 24 swab o3 isolate (O8E
occurrance 50% [g&efo3os
C. ° c [o) é N C
0QpiigeCdoRecId §[glisé heart ©O pure qopd
&) heart ¢ ax0lefogéa
o mi(gC  pericarditis §& intestinal haemorrhage
cp,2[4¢ [g8clasg
w&sen special chromocult media [gbelogpCn chrome
Cloo[gé Green colour colony [gooyé Salmonella, Red
color sog.m enterococei, purplish blue [goe E-coli 0
c s .
oslopghigeotsopla gosoEaophigss 03@9023‘1@8"
[gde[o3Ex - .
[P3c5o38fal 20 gm 5B crush cpbd eSopelopcs
juice [g$pp8q€2ml Jlefogpéa Total solid weight @
. C
6gm ejo]o’]e@o&l Calculation 038@: discogc  10mg
e e [ c
coé[gésoéelomé
q . @ @D . o ¢ . Qoemgé
Garlic extract standardize ~@pQOCO2ONOYE™ ;
susceptible [§602203 inhibitory zone §, mm SA°§¢

o&eulgoon(gés [gdcloopSu

esladom(gjfgoo§:
garlic extract cxg&qoogémgé:w%%ﬁwéﬂ
e@meéwéméﬂpmm: @50’]03&3! o
35813 w35off ccordgramenn(l OVET &
0 . Te3)
Becgeoffte 0%y  og&ing] cgecmc.e@"i
wo%gg:e@o&l w3 eeo:so@o%a’g:(% prepare  CQOSP
CD
»odScoonct @o@om:wéoﬁ ogc\cée@co'

garlic extract

/

~J0



sao:cg:oasggé
63g:6§:9|0)

274

kg€ antibiotic a3too[gé residue oy$ayé drug residue
free fish production epzo?o%q‘% recommend C\356§@
elopts  cheroom:  1gm 038 chloramphenicol,
tetracycline 0.003 ppb 92080 w3 ey reject
0efop  smommgpozé  [o3cdoom:  lgm 922808
3¢[g| residue §&3€[g| limit eoyiSlon 6pdad 9ea00(go
§E0p5 BB oy .
garlic ¢ allimin eeopo%o% extract C\goo;saqﬁ?o
038 B§10p503 Bdelopts .
Pure extract $386c063¢le(o3oEn fresh garlic 926§,
Peppyboyls el podad: (30535139
620100508 6[oEx

crush 0p6(8: 0§28a§c0m:6[03>Ex Allimin compound o
crush o8:e$o05 enzyme allylase 3 reaction[gd(G:
allylcin qefo3o8: pungent smell [gS[: pharmacological
property cosGlefoyo&a

FAO report cocbfgéajoong (30500003 Tetra 300
ug, @058085 100 ug, kidney 035 300 ug o
0903@$m:6@08:|

N

68']0303’)@§eo

antibiotics o3 1980 [§pS58ccoo0Smof: cepal ma0d
8 g e Ros S0 [Rs..Q c 2.\
$¢B8 moomiss: eom&igl:delopé  opigooa(e
sfopta w3 E-coli meao:q’):goo% resist @5099303.6]
. . o

Csnag@03®q>em98:e§e@o€:| garlic o> E-coli o3 §¢
»[gé traditional medicine 69503 Standard 03
GST)O%GS’B')& &)OSC\BE)(% Q‘a@@l(:\%g@gégl



clgfogozaad

o - C
Ga&.G§-Qn).999EB

. - <
Gmo.eg.QI(D

275

C (o
sslodomay[gé

: [« C (s} c
7 G583
garlic & hormone o3¢ effect (4900} nély esgies

eo:o’]q%n

s§205beapangd §dlefogats

sslodomgeage

Culture edloScnoopdsreepercdad  bacteria (o)q
silo5&Eefog:  Bqilefoat cOloSeooo  bactaria
d0g€ Salmonella Jloéefoyaé: S c206o(30d
205 E-coli 6[o3p¢ 00503 Salmonella o333 bacteria
opre[3é sooad:gligp: [go§Ed00H
scepéadadedlodear  bacteria (o)8pa 3¢
s[p(gevseocdslopts

chromocult media o3¢ 8c3oeepé colony coladoy
8c3  bacteria  §lgdopdep sfgofge: @50'16@0&'
S :&:GEcdecy o0p5e> purplish colony o0&

oo[gdc3 E-coli dorminant [g60loopder 3§c§56‘|§6
clopcs
sglaSomag§slonpd

C
E-coli opb [m305egs(giessor mcg%»@&G@OmmG‘?

e@oé:l

<. 8
PR

E-coli e»0loeo€ drug resistant problem QiR
cqrécBoqpd [Blesliaelrets N
cpovemiapicBes Sy ot o

o5 [gdes

n&§8oacgds memelgopd 630300 § DG

e@oésl



e3ysegiy sggé
- [ c
S:6§:3)05

276

C . [N c c c o .

erlhell GGIOCD@ mput G)OgCO OC20pY source O?gaeg@,

& C

GGP(;]B®9 O'DODODOQ)(TC) 9&')0%050(\) 9088 (opplopléh
4 L (<] L (o)

QcC (o C
§Cop5pdi0difpgpeuqs Meomweepiardaée(oyts

e:ﬂo%osoe&o%:

Three types of emergence of antibiotic resistant
bacteria Qs eoTcoo@é:gn-

(0) select and use of the antibiotics that are less susceptible

for the antibiotics to the bacteria
(J) The continuous use of small amount of antibiotics

as animal growth promoter in animal feed promote

bactial resistance to the antibiotic within livestock.
(9) The 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 e[o3>&[g8[3dloopSn herbal

stuff [48c) garlic o> antimicrobial activites
Q C

PR wrmnsimgesp 005e,qe00002008:
QPaoaqd Bfqclelopss  womud3eeesgs

C C
@Eggmeag:eg:ogozcﬂwéu



277

Screening of Flouroquinolone Residues in Chicken Muscles in Four Local
Areaenend:aé ocdenasg) eegie g [oiggedey:

cagiegia) s'aeé

C
SJ (05

eag:eg

e[g[ogo:9y05

cieg:o0 9005
cag:eﬁzs.]og

eslodomeganés:

Fluoroquinolone §, with drawal period mnudSecnad
contquadxBoy  BaSdlelogpén  Fluoroquinolone o3
DdBeepalypiogé o5:loocd

Fluoroquinolone so8peeen: epigo §dleoyrtn w3y
(Ciprofloxacin 920305 (o j)qod00o:q[G: Dinofloxacin
:0pcd 3-5 days: Norfloxacin googch 7-10 days
§SlefozoEa cs0rnbedTozé dloy period 03 C‘%"S*?”’é
sloppéu  sagpdiad:  ( JJocdaomayt maotelgop(y®
cloppéu  Begrsepiopé  gastrointestinal - tract ?5
respiratory tract infection gp:cpé saep:a@:a‘z:«ﬂc@oca

c OocC

eslodom[géads:

Waa333 sajlgeoorsigp: ogo‘ieono@&:em: 0abop
Slefopéan wacd socosgronBe(gs 66130‘33'3?’
[305000igpecpe drug residue sﬁmécr%ogw=q@°‘@°§
Q03[gjenzads §EopS[gdefoytn G§q09p39.]°=93°30s
068&cndlm nS3esepdpops %%5@039%@%[‘?
oé:m:%éeé@%e@o&l withdrawal period conifgcs
Ereps op6§e

og o o . [
antibiotic misuse o[gbeon& ogly coc
& oooBlgee

[688 eniodiopep: 2005 saolyod
clogna



278

eslodometsds

eslodomalBomaoidl  eom&iopd  drug  resigue
o> 0&{gddlefopts sacniofgé antibiotics ep:d} fyod
additive 92633 odepRt oenmgogio(gs resisyant
organism gpz gpianfgé:  [g8dlelopl  wagon
wodogpidontoopd moof;:ep:s'aq Ampicillin, Penicjjjin,
Tetracycline op:oaadigpss) Residue ep:éjeq»e@_pés
B§B:[g0lefozoén  Fluoroquinolone o e§o05edT o3
quinolone derivative (48§ 080600208 RVHe§
cooelopEs Ampicillin §¢ Penicillin ep:o% Geperal

. (o C L C° .
Practice 03¢  BOwaleonpelopE:  Streptomycin
et mqddEe wmadeome activity SelyoCsl

R QO3§ DMEONCE activity § @/) :
(*]

. . . C
Ciprofloxacin 0)w3 respiratory tract §¢ GI gract

PRHBeepHo 60 qle[opEs  Pseudomonag §¢
Proteus gpic} §Eoopd  antibiotics @é:cﬂ:e@o&l
Tetracycline o ©&Eondd eop gfs Oxytetracygline
40%, Neomycin 0> 60%, Poloymycin o> 55% §E&¢o003
c3.96(032¢: Pseudomonas o3 §€oopd antimicrobial
agent edlcddln 203§epblgéslopE: Public health
co2EeqPad9md with-drawal period sppdiady 1-2
week co%ifGie ovtobioogefopls
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