v av 3w
“Blﬂ}!ﬂ\ﬂ“‘lﬂu AU

ABLENITHNI AUNAIT IR

T

b £ =

TN 40D~
AT o
s 45 ba

Al

AN auNs d L

t B . 4L I e S
24V mvawnNTliaul il ine

vy g -
e A - - Y e
A - = N v TINITLY
W B L P N R WS AP NP 9.5 LW s F 3N |
N, e R & WR
P ok ek TV

L rYYS
—— ot St

R q

DLIV
TN T 2a a

PETARASACY
A& aldbhalaVas Wi &

s YIFNT
DAL S
¥ YT T QT LS
& INE | » &
CiNLA Y Lo 4 &4

- -






o . . .
viasmyauide dinawamensminieiSuniing

I

L

EFFECTS OF SYNBIOTICS ON STRESS, OXIDATIVE STRESS AND

PATHOLOGY IN BROILERS UNDER CAECAL COCCIDIOSIS

SURAWAT CHALORSUNTISAKUL

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY

IN PHARMACY

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY

NOVEMBER 2010



EFFECTS OF SYNBIOTICS ON STRESS, OXIDATIVE STRESS AND

PATHOLOGY IN BROILERS UNDER CAECAL COCCIDIOSIS
SURAWAT CHALORSUNTISAKUL
THIS THESIS HAS BEEN APPROVED
TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

IN PHARMACY

EXAMINING COMMITTEE THESIS ADVISORY COMMITTEE

Asst. Prof. Dr. Chaiyavat Chaiyasut Asst. Prof. Dr. Chaiyavat Chaiyasut

MEMBER CO-ADVISOR
Asst. Prof. Dr. Worapol Aengwanich Asst. Prof. Dr. Worapol Aengwanich

srnim  CO-ADVISOR
Assoc. Prof. Dr. Thanit Pewnim

Prof. Dr. Maitree Suttajit

8 November 2010

© Copyright by Chiang Mai University



iii

ACKNOWLEDGEMENT

My deepest thanks with appreciation are given to my advisor and co-advisor,
Assoc. Prof. Dr. Jakkapan Sirithunyalug, Asst. Prof. Dr. Chaiyavat Chaiyasut, Asst.
Prof. Dr. Worapol Aengwanich and Assoc. Prof. Dr. Thanit Pewnim, who contributes
to this thesis for their supervision, their patience, their sustained interest, their helpful

guidance, and suggestion throughout this study.

I am very grateful to my former dean, Assoc. Prof. Dr. Vichai Korpraditsakul
for his mercy that gives me the chances to do my thesis and the diligent technical
assistance of Prof. Dr. Alan G. Mathew and Asst. Dr. Sarthorn Porntrakulpipat are

gratefully appreciated.

[ would like to extend my sincere gratitude to all my colleagues and one's
beloved for their endless support. My special thanks are due to Dr. Charunee

Kasompikul for her kind help to me through.

But most of all, [ am very grateful to my beloved Father and Mother, Mr.

Kittisak and Mrs. Malai Chalorsuntisakul, who are always on my mind, for their

unlimited support and love, also endless encouragement.

Surawat Chalorsuntisakul



v

Thesis Title Effects of Synbiotics on Stress, Oxidative Stress and
Pathology in Broilers Under Caecal Coccidiosis

Author Mr. Surawat Chalorsuntisakul

Degree Doctor of Philosophy (Pharmacy)

Thesis Advisory Committee Assoc. Prof. Dr. Jakkapan Sirithunyalug Advisor
Asst. Prof. Dr. Chaiyavat Chaiyasut Co-advisor
Asst. Prof. Dr. Worapol Aengwanich Co-advisor

Assoc. Prof. Dr. Thanit Pewnim Co-advisor
ABSTRACT E46302

Intensive livestock and poultry rearing practices in recent years have led to an
increase in animal stress and incidence of diseases. Intestinal infections are becoming
increasingly prevalent in commercially-bred chicken and are inflicting severe
economic losses on the poultry industry. One disease of particular concern is
coccidiosis. The aim of this study was to investigate the influence of synbiotics on
growth performance and stress status influence by Eimeria tenella presence in
broilers. This research studied prebiotics properties of carbohydrates in celery
cabbage, 3 varieties of onion, and 3 varieties of garlic by determination‘of total
sugar content, reducing sugar content assay, molecular size determination of
saccharides and sugar chemistry by thin layer chromatography. Suitable local plants
extracts were subsequently selected as prebiotics for probiotics. The selected

prebiotics and probiotics were further tested in broiler to examine growth
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performance, selected oxidative biomarkers, and caecal morphology with and without .
E. tenella infection. The result indicated that among seven local plants screened for
this study, only 4 local plants extracts namely onion, shallot, tree onion, and celery
cabbage contained oligosaccharides. Only shallot extract and tree onion extract could
be identifying as prebiotics. They were also suitable prebiotics for probiotics
Lactobacillus acidophilus, Lactobacillus brevis and Lactobacillus fermentum. When
broilers were fed, average daily gain (ADG), feed intake (FI) and feed conversion
ration (FCR) of all trials were not significantly different (p>0.05). However, when a
comparison is made against the antibiotic-fed group, plant extracts from shallot and
tree onion showed higher ADG, FI and greater FCR even though the differences are
not statistically significant. However, Lactobacillus plantalum CMU-FP002 — treated
group exhibited the highest ADG and FCR (p<0.05) but was not significantly
different from the shallot extract — treated group, while the synbiotic-treated group
was not different from the control. When challenged with E. fenella, the treated group
with synbiotic showed certain antioxidation biomarkers. Malonaldehyde (MDA),
Superoxide dismutase (SOD) and catalase (CAT) increased but not as much as the
non-treated group. Lymphocytes decreased from day 0 to day 6 and increased on days
9 and 12. Heterophils seemed to be increased on day 0O to day 6 and then decreased.
Eosinophils increased in levels while Monocyte and Basophil did not significantly
decrease. The lesions scoring at an average of 3.333 + 0.500 were found in broiler-
infected F. tenella group on day 12. In synbiotic treated group, high lesion score was
also found but less than broiler- infected £. tenella group. The epithelium morphology
with the gametocyte stage of E. fenella in synbiotic treated group was not clear and

was not as severe in hemorrhage as in non - synbiotic treated group. In conclusion, the
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synbiotics used seem to have certain levels of protection against E. tenella infection in

broilers.
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