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Preface

This year fifty-five graduating students conducted their final year projects. Student
projects incur purchases of consumables which are often costly; thus the final
student projects are more often than not sponsored by the research projects of the
academic staff members. Subsequently, the student projects become a means for
the lecturers to acquire additional data for their research. Occasionally the data
from the research are publishable and/or patentable and cannot be included in the
proceedings. This is particularly true for this group of researches where two (2)
of the projects have managed to obtain information that is deemed patentable and
cannot be published. As a result, this year the number of articles/abstracts published
in the proceedings totals 53 — two less than the number of the graduating class.

Last year, the editors made a plea to the lecturers to publish full-length articles
instead of mere abstracts. There has been an improvement this year as the number
of full-length articles increased from 14 in 2010 to 20 for the current proceedings.
Although the editors understand that lecturers need to publish in cited journals
and journals with impact factor in order to meet their KPIs, we hope this is done
judiciously and not at the expense of the proceedings. Like it or not, the proceedings
still remains a source of reference for future students to conduct their final year
projects. Thus the onus is on us to make certain that the proceedings is as good and
relevant as possible.

The editors would like to take this opportunity to express their gratitude to
students and their supervisors for once again making the proceedings a reality.

Editors

Rasedee Abdullah
Mohamed Ariff Omar
Abdul Rahim Mutalib
Abdul Rani Bahaman
Kalthum Hashim
Saleha Abdul Aziz
Serdang, 2011
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Antipyretic Effect of Crude Methanolic Extract of
Mitragyna speciosa in Mice

Annas Salleh, 'Arifah Abdul Kadir & 'Wan Mastura Shaik Mossadeq
'Department of Veterinary Preclinical Sciences
Faculty of Veterinary Medicine, Universiti Putra Malaysia

Abstract

Mitragyna speciosa is a species of tropical indigenous plant that can
be found mainly in Southeast Asia. This study aims to ascertain the
existence of antipyretic properties of the crude methanolic extract of
Mitragynaspeciosa, and determine its effective dose against Brewer’s
yeast-induced pyrexia in mice. Thirty BALB/c mice were randomly
divided into three treatment groups and two control groups. Pyrexia
was induced by subcutaneous injection of 30% Brewer’s yeast. Rectal
temperature was recorded before and 18 h after induction of pyrexiaevery
30 min for 5 h. All groups treated with the crude methanolic extracts of
Mitragynaspeciosa (50 mg/kg, 100 mg/kg, 200 mg/kg) were observed
to produce significantreduction of rectal temperature as compared to
the negative control group at different times. Ketoprofen at the dosage
of 1 mg/kg caused significant (p<0.001) inhibition of fever from 0.5
to 5.0 h after treatment. In conclusion, the crude methanolic extract of
Mitragyna speciosa possessed dose-dependent antipyretic properties in
mice. The antipyretic effective dose of the crude methanolic extract of
Mitragyna speciosa was 100 mg/kg.

Keyword: Mitragyna speciosa, mice, pyrexia

Introduction

Mitragyna speciosa (commonly known as “kratom”, “ketom”, “ketum”, or “biak-
biak™) is a tree which is part of the family Rubiaceae. Genus mitragyna can usually
be found in swamp and valleys in tropical and subtropical Asia such as Thailand,
Laos, Cambodia, Malaysia (Burkill, 1935) and in the East and West Africa and
India (Harvala and Hinou, 1988). In Malaysia, this species can be widely found
in the northern half of the Peninsula (Burkill, 1935) and Selangor (Houghton and
Said, 1986).
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Effects of Mitragyna speciosa are known to be dose-dependent, where at high
doses the subjects usually exhibited opioid-like effects, while at lower doses, it
tends to result in stimulant-like effects. Its usage to treat pain and opium withdrawal
syndrome was described as early as the nineteenth century (Shellard, 1989).

However, there is no scientific data on the antipyretic effect of the crude extract
of Mitragyna speciosa. Therefore, the objectives of this study were to determine
the antipyretic effect of crude methanolic extract of Mitragyna speciosa in mice
and the effective dose of crude methanolic extract of Mitragyna speciosa against
Brewer’s yeast-induced pyrexia in mice.

Materials and Methods

Preparation of the crude methanolic extract of Mitragyna speciosa
and ketoprofen

Ketoprofen 20 mg tablet was crushed using mortar and pastel. The ketoprofen
powder or the crude methanolic extract of Mitragyna speciosa was then dissolved
in 20% Tween 80 using a magnetic stirrer until a homogenous solution was
achieved. This homogenous solution was then mixed with 0.9% NaCl, and stirred
using a magnetic stirrer until a homogenous, foamy solution was produced.

Animals

Thirty BALB/c female mice weighing 20 to 25 g were used. The mice were
acclimatized for at least one week and housed eight per cage under standard 12-h
light: 12-h dark cycle. Food and water were available ad libitum. Mice were allowed
to acclimatize to the laboratory environment 24 h prior to experimentation.

Antipyretic activity

The antipyretic activity was evaluated in mice according to the method described by
Makonnen et al. (2003). A thermister probe was inserted about 1 cm into the rectum
of the mice, and basal rectal temperature was recorded by a digital thermometer.
Pyrexia was induced by injection of 30% (w/v) suspension of Brewer’s yeast in
0.9% NaCl subcutaneously at the dosage of 10 mL/kg. The rectal temperature was
recorded 18 h after the induction of pyrexia. Only mice which showed increase in
the rectal temperature of > 0.5°C were subjected to the experiments.

Dosage test

The crude methanolic extract of Mitragyna speciosa, ketoprofen (positive
control), and 20% Tween 80 in 0.9% NaCl (negative control) were administered
intraperitoneally. For each dosing, six mice were used. The crude methanolic
extract of Mitragyna speciosa was administered at the dosage of 50 mg/kg, 100
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mg/kg, and 200 mg/kg. Ketoprofen was administered at the dosage of 1 mg/kg.
As for the negative control group, the vehicle (20% Tween 80 in 0.9% NaCl) was
administered at the dosage of 10 mL/kg. Eighteen hours after the induction of
pyrexia, and immediately after dosing crude extract, the rectal temperature was
measured every 30 min for 5 h.

Analysis of data

The mean change in the rectal temperature over the 5 h period was calculated
for each mouse and expressed as percentage of reduction. All the data from the
experiments were analysed using SPSS version 16.0. The data were analyzed using
General Linear Model repeated measure ANOVA. The results were expressed as
mean + S.E.M. and the statistical significance (P<0.05, P<0.01, P<0.001) between
the treatment group to the negative control group were analyzed using one-way
ANOVA followed by Tukey’s test at each point of time.

Results and Discussion

In the negative control group, the subcutaneous injection of 30% Brewer’s yeast
has increased the body temperature to 38°C which was maintained for 5 h, and the
highest temperature was recorded at 1.0 h (38.67°C). All treated groups showed
significantly lower rectal temperature as compared to the negative control group.
From Figure 1, ketoprofen (1 mg/kg)-treated group showed significant reduction
in rectal temperature from 0.5 to 1.0 h, and from 3.5 to 5.0 h. Ketoprofen was
observed to produce the highest percentage of inhibition of fever at 5.0 h (36.65°C).

As shown in Table 1, mice treated with the methanolic extract of Mitragyna
speciosaat the dose of 50 mg/kg had significant (P<0.05) reduction in rectal
temperature from 2.5 h until 5.0 h. At the dosage of 100 mg/kg, Mitragyna speciosa
seems to produce significant (P<0.05) reduction in temperature at 0.5 h and, from
2.0 to 5.0 h. The group of mice treated with the crude methanolic extract of
Mitragyna speciosa at the dosage of 200 mg/kg resulted in significant reduction
(P<0.001) in rectal temperature from 0.5 to 5.0 h. The greatest percentage of
reduction of temperature can be seen in the group treated at the dosage of 200
mg/kg, at 2.0 h. However, administration of methanolic extracts of Mitragyna
speciosaat a dose of 200 mg/kg caused hypothermia in mice from 1.0 to 3.5 h.

The dose-dependent effect of the methanolic extract of Mitragyna speciosa
also revealed findings similar to that reported by Babu et al. (2008), where opiate
or morphine-like effects seem to predominate when high dose of Mitragyna
speciosa extract were administered. In this study, administration of 200 mg/kg
of the crude methanolic extract induced hypothermia in mice for 2.5 h. This is
possibly due to the presence of other compounds in the crude extract, which may
act synergistically to produce more potent hypothermic effect than that of a single
compound.



4 6th Proceedings of the Seminar on Veterinary Sciences

Thus, it was shown that the effective antipyretic dose for the crude methanolic
extract of Mitragyna speciosa was 100 mg/kg. The results also showed that
ketoprofen, known to inhibit the cyclo-oxygenase, causes significant inhibition of
pyrexia. It is assumed that the mode of action of antipyretic activities of Mitragyna
speciosa methanolic extract might involve a mechanism possibly mediated via
inhibition of cyclo-oxygenase activity. However, more studies need to be carried
out to determine the actual mechanism of action of the antipyretic properties of
Mitragyna speciosa.

Conclusion

This study revealed that the crude methanolic extract of Mitragyna speciosa
possesses a dose-dependent antipyretic effect, where the highest dose of the crude
extract resulted in opioid-like effect.The antipyretic effective dose of the crude
methanolic extract of Mitragyna speciosa was 100 mg/kg.
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negetive cortrol

~ ketoprofen 1 mg/kg

- crude extract 50 mg/kg
crude extract 100 mg/kg
crude extract 200 mg/kg

Figure 1. Percentage reduction of fever in Brewer’s yeast-induced pyrexia in mice treated
with the crude methanolic extract of Mitragyna speciosa. n= 6, data= mean +
S.E.M., all values marked with asterisk are statistically significant * P<0.05, **
P<0.01, *** P<0.001 compared to negative control.
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Microbiological Quality of Raw Goat’s Milk

Evonne Lim Pei Qin, 'Latiffah Hassan, 'Saleha Abdul Aziz
& 'Siti Khairani Bejo
'Department of Veterinary Pathology and Microbiology
Faculty of Veterinary Medicine, Universiti Putra Malaysia

Abstract

A study was conducted to determine the microbiological status of
raw goat’s milk from a few sources in Selangor and to detect milk-
borne pathogens; especially Staphylococcus aureus, Salmonella spp.,
Campylobacter spp., and Brucella melitensis. Forty samples from nine
different sources in Selangor were collected. The study found that the
samples had a mean Total Plate Count (TPC) of 5.2 + 1.36 x 10° cfu/
mL. The levels of coliform of all the samples were high with the mean
of 1.5+ 4.17 x 10° cfu/mL. Staphylococcus aureus were detected in 14 of
40 samples of raw goat’s milk (35%). Salmonella spp., Campylobacter
spp. and Brucella melitensis were not isolated from any of the samples.

Keywords: Microbiological quality, TPC, CPC, raw goat’s milk,
pathogens

Introduction

Milk is an essential food for newborn and is rich in proteins, carbohydrates, fats,
minerals and vitamins. Milk spoils easily and the reasons for milk spoilage are
numerous which includes infected milking animals, unhygienic milking processes
and improper milk storage methods. Microorganism not only can cause spoilage of
milk but may also cause milk-borne infections to humans. Milk is a good medium
for the growth of many microorganisms, including pathogens (Bishop and White,
1986; Sorhaug and Stepaniak, 1997).

More than 90% of all reported cases of dairy-related illness are of bacterial
origin. At least 21 milk-borne or potentially milk borne diseases has been identified
(Bean et al., 1996). In the past 20 years, illness from dairy consumption have been
predominantly associated with Salmonella spp., Campylobacter jejuni, Listeria
monocytogenes and Escherichia coli O157:H7, which can be present in milk
obtained from apparently healthy looking animals, typically as a consequence of
contamination that occurs during and after milking. The present study examines the
microbiological quality of raw goat’s milk and attempts to detect a few important
milk-borne pathogens.



8 6th Proceedings of the Seminar on Veterinary Sciences

Materials and Methods
Sample and data collection

Raw goat’s milk was purchased from nine different sources in Selangor (either
farms or retail shops). Forty samples of raw goat’s milk were obtained between
29" November and 22" December 2010 for the purpose of this study. From the
goat farm, the samples were collected from individual goats and stored in 30 mL
bottles. The sample collection for 3 farms was performed by the author of this study
and for the other 3 farms was performed by the workers in the farm. All samples
were placed in a styrofoam box filled with ice and transported to the Veterinary
Public Health Laboratory in UPM, Serdang Selangor.

Bacteriological Analysis
Total Plate Count

Plate Count Agar (PCA), (OXOID, Basingstoke, U.K.) was used to determine the
Total plate count of the raw goat’s milk. One mL of milk was pipetted aseptically
and transferred into universal bottles containing 9 mL 0.1% Buffered Peptone
Water (BPW). Serial dilutions were carried out and 0.1 mL was spread onto the
PCA. The plates were incubated at 30°C for 48 h. At the end of incubation period,
plates containing colonies between 30 and 300 were selected for colony count.

Coliform Plate Count

Violet Red Bile Agar (VRBA), (OXOID, Basingstoke, U.K.) was used to detect
the presence of coliform in the raw goat’s milk. Serial dilution was carried and 1
mL was pipetted into the plate and mixed well with the VRBA using pour plate
method. Then a thin layer of VRBA was poured onto the solidified agar. The plates
were incubated at 37°C for 48 h. At the end of the incubation periods, coliform
appear as typical red colonies. At the end of incubation period, plates containing
colonies between 30 and 300 were selected for colony count (Harrigan, 1998).

Staphylococcus aureus

The presence of S. aureus was determined by surface plating the samples on
Mannitol Salt Agar (MSA) (OXOID, Basingstoke, U.K). One loopful of milk
samples were cultured onto the MSA. Then the plates were incubated at 37°C
for 24 h. The presence of positive isolates is indicated by the presence of yellow
colonies and the agar turning colour to yellow.

Salmonella spp.

One mL of milk samples was pipetted into 10 mL of BPW, and then incubated at
37°C for 24 h. Then, one mL of sample was transferred into 10 mL of Rapapport —
Vassiliadis (RV) (OXOID) and was incubated at 42°C for 24 h. After the incubation
periods, one loopful of enrichment was streaked onto the Chromogenic Agar (CA)
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(OXOID) and XLT4 Agar (OXOID). The plates were incubated at 37°C for 24
h. On the CA plates, purplish colonies indicates Salmonella spp. while on XLT4
agar plates, black colonies is indicative of Salmonella spp. Biochemical test were
perform to confirm the presence of Salmonella using Triple Sugar Iron (TSI),
Lysine Iron Agar (LIA), and urease. To confirm for Salmonella, agglutination test
using polyvalent O and H antiserum was carried out.

Campylobacter spp.

One mL of milk samples was pipetted into 9 mL of enrichment media that was
prepared according to the manufacturer’s instruction with Brucella broth (Becton
Dickinson, Germany) and supplemented with 5% lysed horse blood, 1 vial of
growth supplement (SR023) and 1 vial of CCDA selective supplement (SR155).
The samples were then incubated at 42°C for 48 h. Then, one loopful of the
enrichment media was streaked onto Campy Cefoperaxone Deoxycholate Agar
(CCDA) (OXOID, U.K) and incubated at 42°C under microaerobic atmosphere
for 48 h. Then, motility test were carried out on the small, greyish, translucent
colonies and observed under microscope. Campylobacter appeared as motile,
small, curved rod organism (seagull-shaped). Those samples with positive motility
test were subcultured on Columbia Blood Agar (CBA) and incubated further. Then,
another motility test was done before further confirmation test including oxidase
test, catalase test, hippurate hydrolysis and indoxyl acetate hydrolysis tests were
performed.

Brucella melitensis

One mL of milk samples were pipetted into a micro centrifuge tube. Then, the tubes
were centrifuged at 2000 x g for 15 min. Then, the milk cream was separated from
the sediment part. The milk cream and the milk sediments were transferred and
streaked onto Brucella Agar (BA) (OXOID). The plates were incubated at 37°C for
at least 2 to 3 d to allow the organism to grow. Small, honey colour, translucents
colonies were subcultured onto BA and were incubated at 37°C for another 2 to 3 d.
Then Modified Acid Fast staining was done to check for B. melitesis which should
appear as red and small coccobacilli.

Results
Bacterial counts

Fifteen representative samples out of 40 samples of raw goat’s milk were examined
for TPC and coliform count. The TPC number ranges from <1 x 10 to 5.2 x 10°cfu/
mL. Coliform was found in all samples examined. All samples show a moderate
count of coliform ranging from 10* to 10° cfu/mL.

Isolation of pathogens

Of the 40 samples tested, 14 (35%) were positive for S. aureus. Salmonella spp.,
Campylobacter spp. and Brucella were not detected in this study.
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Discussion

In this study, the wide range of bacterial counts between sources could be due to
pre-and post-milking hygienic practices because based on the author’s observation
during sample collection, neither pre-milking nor post-milking hygiene routine were
practiced among the milkers in all 3 farms where milk collection was performed
by the farm workers. This may result in increased bacterial contaminations from
the udder. The practice may also increase the risk of intramammary infections that
directly increase the TPC in milk. In farms where the author milked the goat, a
very low number of counts were found.

Inferior microbiological quality of the water used for cleaning the utensils
could have contributed to the high TPC of the milk samples. However, most of
the sampled farms uses tap water, therefore reduces the possibility of water-borne
contaminations.

The presence of coliform is associated with faecal and environmental
contamination and the counts in raw milk should be less than 50 cfu/mL. The
existence of coliform bacteria in the milk may not necessarily indicate a direct
faecal contamination of milk, but may indicate poor hygiene and sanitary practices
during and after milking. In the present study, we suspect that the high coliform
count could be due to the poor hygiene and sanitary practices during milking.
This is because the goats were kept in houses with raised-slatted flooring which
generally are easily cleaned and remained clean for longer periods. Besides, the
faeces of the goat are in pelleted form and are drier as compared to the cow dungs.
Thus, contamination due to the direct faecal contact is much reduced as compared
to that that would occur in cow’s milk.

Staphylococcus aureus was found in 35% of raw milk sampled. The finding is
in agreement with other studies that reported S. aureus isolation rate of 12- 32% in
raw goat’s milk (Ekici et al., 2004) and 37 to 70% in other type raw milk (sheep,
cow and camel) (El-Ziney and Al-Turki, 2006).

The author speculate that the high percentage of positive samples might be
due to subclinical mastitis as S. aureus is the major causative pathogen that causes
the disease (Chye et al., 2004). As observed during the milking of animals in the
present study, the milkers did not perform any basic sanitary precaution before
and after milking and the milker did not wash his hands between milking different
animals. Therefore, this increase the chances of bacterial transmission during the
milking process as contaminated hands and milking equipment come into contact
with uninfected mammary glands (Moroni et al.,2005). Thus, Oliver and Gillespie.
(1999) suggested that post-milking teat disinfection is an effective procedure to
reduce the number of contagious mastitis pathogens such as S. aureus on the teat
skin immediately after milking.

Failure to isolate other pathogens targeted in the study does not necessarily
mean that goat’s milk is free from the pathogens. However, it may suggest that
the prevalence or concentration of the organisms in the milk is low and was not
detectable with the study sample size. The low prevalence of the bacteria, the
fastidious characteristic of the some of these organisms can affect the success of
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its isolation from the raw goat’s milk. Rollins and Colwell, (1986) reported that
Campylobacter might be present in the raw goat’s milk, but in a non-culturable
state. In addition, for Brucella, the sensitivity of the bacteriological culture methods
depends on the viability and numbers of the bacteria in the sample, and the nature
of other contaminating bacteria in the same samples. Thus, culture methods may
not always be successful.
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Abstract

The immunotoxic effect the air pollutant, fluoranthene in chicken has
never been documented. This study was undertaken to determine the
possible immunotoxicity of fluoranthene in embryonated chicken eggs.
Fifty 9-day-old embryonated chicken eggs were used in this study where
40 were each inoculated with fluoranthene at the dose of 15 mg/kg via the
allantoic route. The remaining 10 eggs were inoculated with phosphate
buffered saline (PBS) and acted as controls. All eggs were incubated
at 37°C and candled every day for evidence of embryonic survival.
Dead embryos (before 21 days old) were necropsied while the allantoic
fluid and yolk collected for the determination of ND-HI titers. Chicks
that hatched were sacrificed and blood was collected for ND-HI titer
determination and lymphoid organs were procured for histopathology.
Postmortem findings of fluoranthene inoculated embryos were stunted
growth, generalized or localized haemorrhages especially at legs and
head. Histopathologically, fluoranthene induced lymphoid hyperplasia
in the thymus, spleen and bursa. Such change has led to an increase in
antibody production compared to the controls. This study has provided
evidence that fluoranthene may cross the egg barrier (in ovo) in avian
species.

Keywords: Fluoranthene, embryonated eggs, imunoregulation, ND-HI
titer

Introduction

The air pollutant, fluoranthene is a polycyclic aromatic hydrocarbon (PAH) found
in products of incomplete combustion of fossil fuels, main stream cigarette smoke,
and in char-broiled foods (Anonymous, 1984). Malaysia and its poultry industry
are periodically exposed to episodes pollution, which naturally results in hazardous
effects. Unfortunately, there is a dearth of knowledge on the effect of fluoranthene
on immunoregulation in embryonated chicken eggs. Thus the main aim of this
study is to determine the possibility of ‘in ovo’ transmission of fluoranthene and
its effect in inducing lymphoid organ changes leading to changes in the regulation
of the immunity.
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Materials and Methods
Experimental design

Fifty 9-day old, embryonated chicken eggs were used in this study where 40 were
each inoculated with fluoranthene at the dose of 15 mg/kg via the allantoic route.
The remaining 10 eggs were inoculated with phosphate buffered saline (PBS)
and remained as controls. All eggs were incubated at 37°C and candled every
day for evidence of embryonic survival. Dead embryos (before 21 days old) were
necropsied while the allantoic fluid and yolk collected for the determination of
ND-HI titers. Chicks that hatched were sacrificed and blood collected for ND-HI
titer determination and lymphoid organs were procured for histopathology.

Inoculation of eggs by the allantoic route

The volume of fluoranthene and PBS given was 0.1 mL.

Newcastle Disease (ND) titer —-HA HI antibody test

Harvested yolk and allantoic fluids were subjected to HA and HI routine test (Allan
and Gough, 1974).

Histopathology

Lymphoid organ of the dead embryo and day old chicks was used. All tissue
samples were fixed in 10% buffered formalin for at least 24 h and proceed to
routine histopathology technique (Ross et al., 2006)

Results

Clinical signs

No significant clinical signs were observed in dead embryonated chicken eggs and
day-old chicks.

Gross findings/postmortem findings

Dead embryo exhibited stunted growth and generalized haemorrhage especially at
their legs and head (Figure 1). However, no significant gross findings were seen in
the lymphoid organs.

Newcastle disease hemagglutination-inhibition (HI) antibody titer

The mean ND-HI titer of yolk of the fluoranthene group (7.89) was not significantly
different compared to control (5.80). However, the mean ND-HI antibody titer
of day old chicks in the fluorathene group (9.33) is highly significantly (p<0.05)
higher than that of the control (5.80).
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Histopathology
Thymus

The ratio of cortical and medullary cell composition remained within normal limits
and almost perfect histology was seen in the control group. However, fluoranthene
group exhibited compactness of cells indicating possible hyperplasia (Figure 2).

Bursa of Fabricius

At all instances, clear demarcation of the medulla and cortex ratio with normal
epithelial layer of interfollicular septae was seen in the control group. While
with similar morphology, the flouranthene group appeared to exhibit much more
compactness (Figure 3).

Spleen

As seen in the thymus and bursa, prominent compactness of this tissue is seen in
the fluoranthene group (Figure 4). While, normal distribution of red and white pulp
was seen in control group.

Discussion

A single intraperitoneal injection of fluoranthene to pregnant C57/B6 mice on
different gestational days produced an increased rate of embryo resorption.
Embryotoxic effects included decreased crown-rump length, deformities of the
telencephalon, and absence of red blood cell circulation through the yolk sac were
also observed in an in vitro study in which post implantation rat embryo cultures
were exposed to fluoranthene (Irvin and Martin, 1987). Exposure of male and
female albino rats to concentrated vapors of fluoranthene for 8 hours produced
no mortality (Smyth et al., 1962). It is possible by the low mortality rate and
mild postmortem lesions, the dose used in this study could be considered as the
lowest-observed-adversed-effect-level. However, its effect in yielding immune
upregulation indicates that the compound can pass through the in ovo barrier. This
is the first study demonstrating the ability of fluoranthene in inducing lymphoid
organ changes leading to upregulation of the immunity.

The exposure of high levels of air pollutant due to PAH exposure led to
pathologies of many body systems of adult poultry (Latif et al., 2009; 2010).
However, in this study embryonated eggs yielded the reverse indicating the
involvement of a different mechanism, which remains to be investigated.

Conclusion

Thus, fluoranthene is able to elicit lymphoid organ changes leading to immune
upregulation in embryonated chicken eggs.
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Figure 1. Dead embryo exhibiting stunted Figure 2. The thymus shows compactness
growth and generalised hemorrhage at legs and of cells indicating possible hyperplasia.
head (circle)

Figure 4. The spleen shows prominent
compactness of tissue denoting possible
hyperplasia.

Figure 3. The Bursa of Fabricius exhibited much
more compact population of cells.
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Abstract

The tropical rainforest in Malaysia represents an untapped potential
source of antiviral compounds. Bioactive compounds in plant
species from the same genus as Kandis Hutan such as xanthones,
benzophenones, biflavonoids and lupeol had been studied. Eugeniin is
an anti-herpesvirus compound which had also been found in Berembang
Bukit. This preliminary study was carried out to discover the presence
of antiviral properties in Berembang Bukit and Kandis Hutan using
different antiviral assays. In this study, MTT cell viability assay was
used in addition to microscopic evaluation of pseudorabies virus (PrV)—
induced cytopathic effect (CPE) on Vero cells. The cellular toxicity
of DMSO was also evaluated. DMSO was less than 10% cytotoxic at
concentration of 0.1% to Vero cells and its effect can be negligible.
Both plants had demonstrated antiviral properties in ethyl acetate and
ethanol extracts. From our findings from all three antiviral assays, the
ethanol-extracted Kandis Hutan possessed the most promising antiviral
properties. Nevertheless, antiviral potential of ethyl acetate and ethanol-
extracted Berembang Bukit and ethyl acetate-extracted Kandis Hutan
also merit further investigation.

Keywords: Pseudorabies virus, plant extracts, antiviral assays, MTT
assay, DMSO, cytotoxicity

Introduction

All herpesviruses are morphologically similar. Pseudorabies virus (PrV) and other
closely related homologs such as BHV-1, BHV-5, SHV-1, CHV-1, EHV-1, EHV-
3, EHV-4, and FHV-1 are members of the genus Varicellovirus and subfamily
Alphaherpesvirinae. The viruses have a short replication cycle and can establish
latency or recrudescence characteristic in infected animal host. Veterinary important
pathogenic herpesviruses are contagious or infectious and affected animals have
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poor prognosis for recovery or survival. Specific treatment with antiviral drugs
have side-effects and its efficacy may be impaired by resistant virus strains.

Driven to identify compounds with antiviral properties for future clinical use
as antiviral drugs or antiviral agents, researchers discovered that plants possess
various biologically active compounds with potential therapeutic use (Xu et
al., 1999). The preserved biodiversity in Malaysian tropical rainforest allows
numerous antiviral medicinal plants to be discovered (Ali et al., 1996). In addition,
anti-PrV and anti-herpesvirus activity had been studied in numerous plant species
(Summerfield et al., 1997; Kurokawa et al., 1998).

Berembang Bukit is a medium sized to large tropical rainforest tree. The
seeds of the tree had been used to treat abdominal pain, food poisoning and peptic
ulcer and the leaves applied on the skin by local folks (Tsukiyama et al., 2010).
Berembang Bukit had been found to have anti-aging, anti-inflammatory and
antimicrobial activities (Tsukiyama et al., 2010; Othman et al. 2011).

Kandis Hutan had been used to treat stomachache and fever by local folks
(Jabiter al., 2009). The leaves of Kandis Hutan contain cytotoxic xantones (Khalid
et. al., 2007). Other compounds such as benzophenones, biflavonoids, biphenyls
and alkaloids have also been found in plants of this genus (Chiang et al., 2003; Jabit
et al., 2009). The plants of this genus have selective cytotoxic, anti-inflammatory,
free radical scavenging, antimicrobial, larvicidal, and anti-HIV activity (Goh,
2011). Although extensive studies had been conducted on plants of this genus, the
antiviral potential of Kandis Hutan against herpesvirus had not been elucidated.

The objective of this study was to evaluate the antiviral potential of Berembang
Bukit and Kandis Hutan plant extracts against PrV in vitro.

Material and Methods
Crude plant extracts

Samples of crude plant extracts from the leaves of Berembang Bukit (UNMC 37)
and Kandis Hutan (UNMC 45) were obtained from the Faculty of Bioscience,
University of Nottingham, Malaysia. Both plant extracts were crude and extracted
with 3 organic solvents namely hexane, ethyl acetate and ethanol.

Pseudorabies virus (PrV) and Vero cells

An established strain of PrV was used in this study. One hundred pfu/mL of PrV
was inoculated into each experimental flask-well-seeded with Vero cells. Vero cells
(ATCC No. CCL-81) were seeded into sterile 96-well flat bottom plates at 1 X 10*
cells/well, maintained in RPMI media supplemented with 1% FBS and incubated
at 37°C with 5% CO, humidified atmosphere



Antiviral Properties of Berembang Bukit and Kandis Hutan Against Pseudorabies Virus 19

Cytotoxicity Assay

Plant extracts from Berembang Bukit and Kandis Hutan were evaluated for Vero
cells cytotoxicity effect in vitro at a concentration ranging from 1.56 - 100 pg/
mL in 0.1% DMSO. Besides, DMSO cytotoxicity was also evaluated. MTT assay
was conducted following cytotoxicity assay to determine the remaining number of
viable cells in the experimental wells (Goh, 2011).

Antiviral Assays

Three antiviral assays were carried out in this study namely virucidal assay,
attachment assay and prophylaxis study (Goh, 2011). MTT assay was also
conducted following antiviral assays.

Statistical Analysis

All samples were tested in triplicate and the results are expressed as Mean =+
Std Dev. Percentage of cell cytotoxicity was calculated with the formula: % cell
cytotoxicity = OD / OD X 100%. The percentage of viral inhibition was

sample Cell ctrl
calculated using the lDformula: % viral inhibition =(ODsample - ODy, ./ (OD,
w — OD . .) X 100%. One-way ANOVA was used to determine the means

difference between samples and controls using SPSS 16.0. The significant value
is set at P< 0.05.

Results and Discussion

Crude extracts from both plants exhibited antiviral properties. They inhibited
cytopathic effect (CPE) formation at higher concentrations [100 - 12.5 pg/mL]
in virucidal and attachment assay. Anti-PrV properties of Berembang Bukit were
likely due to the presence of bioactive compound Eugeniin (Tsukiyama ez al.,2010).
Caged xanthones, benzophenones, biflavonoids or lupanes which were found to be
anti-HIV may also be present in Kandis Hutan. However, the hexane extraction of
this plant contain cytotoxic compound(s) and hence its antiviral property cannot be
evaluated in this study. It is noteworthy to mention that at a concentration of <0.1%
DMSO, less than 10% cytotoxic effect was observed in control cells and can be
regarded as negligible.

Both plants demonstrated better virucidal effects than their attachment and
prophylaxis ability, with the overall lowest IC, They exert their virucidal effect by
inactivating the virion through stably binding to it (Carlucci et al., 1999).

To conclude, among all the plant extracts, ethanol-extracted Kandis Hutan was
the most promising antiviral sample because it had overall high antiviral potential
and it was easily dissolved and hence, will be a more economical and less time
consuming antiviral agent to manufacture.
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Figure 1. CPE formation in positive control ~Figure 2. Absence of CPE on day-

well at day-2 post-attachment assay (100X). 2 post- attachment assay in wells
containing  ethyl  acetate-extracted
KandisHutan at 2-'dilution (100X).

Figure 3. Drastic reduction in the number of viable Vero cells on day-2 post-virucidal
assay in wells containing hexane-extracted Kandis Hutan at 2-'dilution due to
cytotoxicity (100X).
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Abstract

Riemerella anatipestifer is the primary etiological agent of contagious
septicemic diseases among ducks. The study is the first attempt to
isolate and identify R. anatipestifer from ducks in Malaysia. In this
study, ten diseased Khaki-Campbell ducks and forty healthy Khaki-
Campbell ducks were selected. A pharyngeal swab was collected from
each selected ducks. One strain of R. anatipestifer was successfully
isolated out of the ten diseased ducks and identified using conventional
biochemical tests. R. anatipestiferwas isolated from the healthy ducks.
The R. anatipestifer isolate was then subjected to antibiotic sensitivity
testing using Kirby-Bauer method. The sensitivity of R. anatipestifer
to penicillin G, enrofloxacin, oxytetracycline, gentamicin, neomycin,
and ceftiofur was determined. R. anatipestifer was found to be highly
sensitive to enrofloxacin, oxytetracycline and neomycin, intermediately
sensitive to gentamicin and resistant to penicillin G and ceftiofur.

Keywords:  Riemerella  anatipestifer, Khaki-Campbell ducks,
conventional biochemical tests, Kirby Bauer method

Introduction

Economic losses due to R. anatipestifer infections in ducks are of significant
concern, since the infection can result in significant weight loss, mortality
rate of up to 75%, carcass condemnations, and the destruction of colonies as a
containment strategy (Zhong et al., 2009; Leavitt et al., 1997). Mortality can be
as high as 95% and is influenced by predisposing viral and bacterial infections
(Leavitt et al., 1997). Co-infection and adverse environmental conditions can
predispose ducklings to disease outbreak (Zhong et al., 2009). The disease has a
worldwide distribution, and endemic infections are restricted to commercial duck
flocks (Singh et al., 1983). The infection can be per acute, acute or chronic. The
exact route of transmission and the challenge dosage of R. anatipestifer are still
debatable (Sarver et al., 2004).
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R. anatipestifer is a gram-negative, nonmotile, nonspore-forming, rod shape
bacterium that occurs singly, in pairs and occasionally in pairs. R. anatipestifer
grows well on blood agar and chocolate agar but is usually non-haemolytic. It
shows no growth on MacConkey agar. Its growth is enhanced when incubated
at 37°C in a candle jar that provides increased carbon dioxide and moisture. The
colonies of R. anatipestifer on blood agar when incubated at 37°C for 24 to 48 h
are 1 to 2 mm in diameter, convex, transparent, and glistening. R. anatipestifer
is catalase- and oxidase-positive. It is usually positive for gelatinase test, thus
is capable of liquifying gelatin. R. anatipestifer is negative for nitrate reduction
and has no action on glucose. To date, 21 serovars have been detected using the
agglutination test method (Pathanasophon et al., 1995).

Ocular and nasal discharges, diarrhea, mild coughing and sneezing, tremors of
the head and neck and incoordination are common clinical signs of R. anatipestifier
infection in ducks. Upon postmortem, the most obvious gross lesion in ducks is
fibrinous exudates in the pericardial cavity, air sacs and over the liver surface.
Mucopurulent exudate is often detected in nasal sinuses. Pneumonia may be seen.
Spleen and liver may be enlarged and mottled. Infection of the CNS can result in
fibrinous meningitis. A definitive diagnosis can only be established by isolation and
identification of R. anatipestifer. It is not yet confirmed whether R. anatipestifer
may localize and persist in the upper respiratory tract of birds without causing
any signs and lesions. Isolation and identification of R. anatipestifer in ducks in
Malaysia has not been established so far.

Antibiotics can be used to treat R. anatipestifer infection. R. anatipestifer is
reported to be sensitive to enrofloxacin, chloramphenicol, lincomycin, streptomycin
and neomycin but is resistant to penicillin G, ampicillin, tetracycline, trimethoprim-
sulfamethoxazole, kanamycin and gentamycin (Zhong et al., 2009). Identification
of the suitable antibiotic for treatment of R. anatipestifer infection is significant to
treat and control the infection, reduce or prevent mortality of the infected ducks
and ensure maximum cost effectiveness by diminishing the unnecessary use of
antibiotics to which R. anatipestifer is resistant.

Materials and Methods
Sampling

Fifty Khaki Chambell ducks aged one-year were selected from a population of 1000
ducks. Forty healthy ducks and 10 ducks which showed clinical signs suggestive
of being diseased such as unsatisfactory or stunted growth, poor feather condition
and inactive were sampled. A pharyngeal swab was obtained by encircling the
sterile swab around the pharyngeal region for 2 to 3 times. The swab was stored in
Aimes® transport medium and transported to Bacteriology Laboratory, Faculty of
Veterinary Medicine, Universiti Putra Malaysia.
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Isolation and identification of Riemerella anatipestifer from ducks

The pharyngeal samples collected were cultured onto blood agar on the day of
collection and incubated at 37°C for 24 h. The resultant plates were read after
24 h. Colonies that are highly suggestive of being R. anatipestifer was selected
and subcultured onto blood agar to obtain a pure culture. At the same time Gram-
staining was performed on the suspected colonies. Identification of R. anatipestifer
via conventional biochemical tests was performed only if a particular secondary
culture was confirmed to be Gram-negative rods. Biochemical tests that were
performed included catalase, oxidase, nitrate reduction, oxidative fermentative and
gelatin liquefaction tests.

Antibiotic sensitivity testing of Riemerella anatipestifer isolated from ducks

The isolated R. anatipestifer was tested against penicillin G, enrofloxacin,
oxytetracycline, neomycin, ceftiofur and gentamycin to determine its sensitivity
against each of the mentioned antibiotic. Twenty microliters (20 uL) of bacterial
isolate suspension in 0.5 McFarland concentration was inoculated onto the
Muller-Hinton agar surface in at least three directions to obtain uniform growth.
A final sweep was made around the rim of the agar. The plates were allowed to
dry for 5 min. Commercial antibiotic discs of penicilin, ampicillin, enrofloxacin,
tetracycline, kanamycin, and gentamicin were placed onto the bacteria field on the
agar plate using sterile forceps. The plates were incubated at 37°C for 24 h. The
diameter of the zone of growth inhibition each disk was measured using calipers.

Results

R. anatipestifer was isolated from one out of 10 pharyngeal swabs of diseased
ducks and identified via gram-staining and biochemical tests that included catalase,
oxidase, nitrate reduction, gelatin liquefaction and oxidative fermentative tests. R.
anatipestifer was not isolated from the 40 pharyngeal swabs of healthy ducks. R.
anatipestifer is highly sensitive to enrofloxacin, oxytetracycline and neomycin,
intermediately sensitive to gentamicin and resistant to penicillin G and ceftiofur.

Discussion

One R. anatipestifer strain was isolated from out of 10 diseased ducks but none
from the 40 healthy ducks. Although only one isolate was detected, this finding
is significant as the duck carrying that particular isolate may serve as a source of
infection and transmission of R. anatipestifer to other ducks within the same farm.
Under unfavorable stressful circumstances such heat stress, nutrient deficiency,
concurrent bacterial or viral infection and other underlying diseases, R. anatipestifer
can infect and multiply rapidly, resulting in an outbr