e.,gAJJl QAAJ-” 4.|.||e.u.|..‘

Sudan University of Science and Technology
College of Graduate Studies

Immunotoxicity of Convolvulus arvensis
(Binweed)
in
Sheep and Rats
) (puacidyF (sl 9l 98 5Ll g ol Foparad) )
OIS g aud ¥ 5

By:
Mohammed Eissa Ahmed Al-Bowait
BVSc (1990), MVSc (2000)

A thesis submitted in accordance with the requirements for
PhD degree in Toxicology

Supervisors:
Intrnal;: Dr.Seif Eldawla Mustafa Barakat
External: Professor Abdel Gadir Musa Homeida

July 2007




TABLE OF CONTENTS

ITEM PAGE No.
Table of contents 11
Dedication v
Acknowledgements \4
Arabic Summary VII
English Summary (Abstract) IX
List of figures X1
List of tables XIII
INTRODUCTION 1
LITERATURE REVIEW 3
1.1 Primary toxins 6
1.2 Secondary toxins 8
1.3 Activation of the immune response and immune 13
effector functions
1.4 Field bindweed 15
2. MATERIALS AND METHODS 19
2.1 Animals and housing 19
2.2Collection of blood samples 19
2.3 Chemicals and drugs 19
2.4 Collection of plant material 20
2.5 Toxicity of binweed to sheep 22
2.6 Toxicity of binweed to rats 25
2.7 Effects of binweed extracts on phagocytic function -
of macrophages
2.8 Effects of binweed extracts on serum lysozome activity, -
neopterin, leptin and immunoglobulins concentrations
2.9 Antidiarrheal effects of binweed extracts 29
2.10 Effects of binweed on the activity of drug metabolizing -
enzymes in liver of rats
2.11 Statistical analysis 32
3. RESULTS 34
ITEM PAGE No.
3.1 Clinical findings 34
3.2 Post — mortem findings 36
3.3 Histological findings 39
3.4 Changes in serum constituents 40
3.5 Hematological changes 53
3.6 Extraction yield 56
3.7 LDs of extracts 56
3.8 Effects of Extracts on phagocytic function 59
3.9 Effects of extracts on other immune parameters 63
3.10 Antispasmodic Effect of extracts 65

II




4. DISCUSSION

70

5. REFERENCES

81

II




DEDICATION L

This thesis is dedicated to my late’
father, mother, brothers and sister
and to my wife and children, with
love. '

—
)

/'\_'

1A%



ACKNOWLEGEMENTS

This work has been carried out jointly by Sudan University for
Science and Technology, Khartoum and King Faisal University (KFU),
Al-ahsa, Saudi Arabia.

I am very grateful to the internal supervisor professor SeifEldawla

Mustafa Barakat for his support, valuable suggestions and guidance.

I am indebted to my external supervisor professor Abdelgadir
Musa Homeida for his close supervision, constructive criticism,
encouragement and the confidence he bestowed upon me throughout the
years to complete this thesis and for being a great friend as well as

excellent advisor.

Special thanks to professor Mohammed Al-shiek Barri for fruitful
discussion of experimental toxicity, professor Al-Mahi Bilal Abdelsalam

for his valuable help with histopathology.

I wish to express my gratitude to previous dean of College of
Veterinary Medicine, Al-Ahsa, Dr. Abdullah Al-Dughym, the current
dean Dr. Abderhman Al-Ankari and the deputy vice dean for
postgraduate studies Dr. Mohammed Al-Nazawi for their continual

support.

My gratitude is also for Professor Yahia Hussian, Dr. Khalid Al-
Busadah and Dr. Fahad Al-Hazab for their valuable suggestions, Dr.
Mohammed Al-Fredan, College of Science (KFU) for identification of
the plant.



Thanks are due to Ahmed Al-Subaie, Abdullah Al-botayan,
Abdalaziz Al-Amir, Kefah Al-Khars, Yousif Al-Hamdan and
Mohammed Al-Zair for excellent technical assistance and support and
for Ahmed Al-Ibrahim, Mohammed Al-Sinahir and Saleh Al-Ashgir for
typing the thesis.

I am very grateful to the Dean ship of Scientific Research (KFU)

for financial support of this work.

I wish to give my family the biggest acknowledgment. My wife,
Om Eisa, always supported me. I had to leave her alone with kids.
Thanks to her and to my sons Eisa and Abdullah and daughters Nada

and Nouf for love and support they gave me.

VI



PP TRPRNTY

Bl 8 I G Al LA e (F LA wgall ol siiag
will e oIS 1. Slall @ligl § die JSIU @lilgandl cialial Layg Jawg !

Ol AliE Y1 S bl dsaw (e dualya sl yal

alusicl ai . cle gane LW | I Al alie Y1 arudii a3 dylaall S
aladal & Gua dajaill 8 na A Y (e gandl aludinl atg walds de gans
Lglas FLadl Gl A Y de gaall aladal alig oua g ¢ LAl Gl Laalaa)
any e gl 8 Gl gaad! o) ddadle Al W81 . (quagll Gl ae %0 50 dawds
Onadl Bgan e Lasinals¥) (81 pe Y culaidly . ¢ Ladll alalal (0 alai 7 gd0
g - Jlgly wlandiy mi g el de g (8 Subayg Jalad) Lkl Gligag
doag g Glial slaa¥l & wlylall asi i oo &y jgakly d A UAN ool il claiss)
L Bhs alaly slac’y g

pll &l S vac g deol AL awll UA dawdia g O gl gangl) 1S 4 oA o)
ai G alid ¥ e palyel (o Badi al .alie V1 & Lianil dagus e Jo sl jeall
aladal o)) diadle ad g ,aT dayad Ay . uagll pa Jaglas ¢ LA Lgalala)
2SS oladi S cui ol 10 3ukg aa 0.5 Laliis de ya S FLAIIL Gl A
sl Jgandl 4l il 3 agacally daga ¥l (Al Gaas cilay i) aldig gl
dalacugll Lsacall de pall o (nall Gaa LA Glil Al jaly Jsas jalaiue
daawll de ol Gl alya gbsllalyale 51 160 & HlAd S Jgastl paliiiall
Ob gyl M agds Las alya gLl alyale 6 + 410 oo AU galsiuall
ai L Jgasl paliiill daw (o caih Lagy Gl alid Y S # LA daaw
acilgs £ 9 Al Cuy s sl ¥l 8 s U (G gy gl lg slaa Y1 dS o Lyl
Latis Gl gl dvaall de jall (5001 Lalis de jay LA Jgasl) palainll
0 0.1 Loyl ey pLadll AU patiiull oda 5l orag 5 Y1 ge sy
pall @layS Bulay 8 i o I ARL (5, guill sLdiadl S dalaragll daasal) de jall
dal i) Aol LA (g daalall diala g Jaaiini g d gliaslll LidAd) dasi g ) yaall
palaiudl (fa e W81 (g5 balusyall Aol gy delil) Lo Loyl Slylg

VII



CnFassiy Onialll (50, 2S5 Jie delll Jailug (das 3uly) e AU
ag)guctll il Ll (el ga gla gusa ¥l g

VIII



‘;"935 !. . ‘H& Lus e t‘ . ” (_'Ql_.‘; (9.‘)‘9? OT ‘;ll ém‘ a:& 7 & ee
Olg ekl Al g (g wy ile paliivusg Gl gaall alu a9 (g S YL dd
ST (e @l gaadl aie coay 1 @l gaall alus iay clil)

IX



ABSTRACT

Convolvulus arvensis (Binweed) is a creeping weed widely
distributed in the Middle East. During drought animals may be forced to
consume the plant. Therefore, this study was carried out to investigate

the toxicity of the plant in sheep and rats.

Initially sheep and rats were divided into 3 groups. One group
served as controls and fed Rhodes in case of sheep and rat diet in case of
rats. The other groups were fed either exclusively on binweed leaves or
on 50 % binweed combined with Rhodes or rat diet. Sheep or rats either
died or intoxicated by the plant 7 days post dosing with clinical signs
included dilated pupil, pale mucous membrane, respiratory distress,
ataxia, convulsion and diarrhea. Macroscopic and microscopic lesions
included gaseous distended intestine, congestion, oedema and
hemorrhage of many organs. Decreased Hb, PCV and RBC count were
suggestive of anemia. Elevation of enzymes indicating liver and kidney

dysfunction also occurred.

Animals fed 50 % binweed did not develop any signs of toxicity.
Oral administration at a dose of 0.5 g rat of binweed for 10 days caused
decreased protein in liver homogenate and inhibited the activity of
phase-1 drug metabolizing enzymes. Successful extraction of the plant
yielded alcoholic and aqueous fractions with LDs of 160 + 5 mg / kg
and 410 + 6 mg/ kg, respectively, suggesting that the binweed toxicity
occurring in sheep and rats may possibly be due to alcoholic fraction.
Oral administration of 1/10 LDs, of alcoholic extract blocked diarrhea,
enteropooling and intestinal transits induced by castor oil, comparable to
that of atropine. Intraperitoneal injection of 1/10 LDs, of aqueous extract
to rats significantly increased total leukocytes and percentage
lymphocyte, enhanced the phagocytic function of reticular endothelial

system and blocked immunosuppressive effect produced by
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dexamethasone. Furthermore, the aqueous extract significantly increased
the concentration of some immunomodulators such as leptin, neopterin,

immunoglobulins and lysosmal enzyme activity.

These results show that binweed leaves contain alcoholic soluble
atropine-like fraction that was toxic to animals and water soluble
fraction that was immunostimulant. The whole plant is toxic to animals,
therefore care should be taken that animals are not allowed to eat the

plant.
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