"EFFECT OF WATER EXTRACTS
OF SOME MEDICINAL PLANTS
ON CELL DIVISIONAND
NUCLEIC ACIDS CONTENT"

THESIS
Submitted for the degree of
Ph.D.
Botany (Cytology) ——

By
MAHER MOHAMED SHEHATA
(M.Sec.)

oo
- M S

_+ -~ Ain Shams University
% Faculty of Science
Botany Department

_Ts"‘t

1993 T

Central Library - Ain Shams University



)
)

S

B X S

4 '\““‘—’_}’: Ry

DR

(Vo) )l

(S < <) > N e )

Central Library - Ain Shams University

|
|
|
|
|
|
|
|
%
|
%
|

PR X

\9 .



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Name

Title

Degree :

Prof. Dr.

Ph. D. THESIS

Maher Mohamed Shehata Ahmed
(B. Sc. Botany Honour dgree & M. Sc. Cytology-Botany)

Effect of water extracts of some medicinal plants on celi

division and nucleic acids content

Ph. D. (Botany)

SUPERVISORS

Soheir El-Khodary, Professor of plant Cytology, Faculty of

Science, Ain Shams University.

Antoinette Abdou Habib, Assistant professor of plant Cytology,

Faculty of Science, Ain Shams University.

Hoda Mohamed Sobhi, Lecturer of plant Cytology, Faculty of

Science, Ain Shams University.

Head of Botany Department

Prof. Dr. W. El-Saadawi

Central Library - Ain Shams University




Acknowledgements

“The author wishes to express his great thanks and gratitude 1o
g)rof. Dr. Soheir a—gﬂwdary, g)rofessor of Cyiogeneﬁcs,
(Botany (Depw'imeni, :faazlfy of Science, Ain  Shams
(U,niversiiy, for supervising the work, valuable suggestions,

constructive  criticism, confinuous encouragement and help
ﬂwoug}wut this work.

“The author wishes also 1o express his appreciation and
gmﬁiude to Dr. Antvinette Abdon "Habib, Assistant
g)rofessor of Cyfogeneﬁcs, (Boiany (Deparb?wni, jawliy of
Science, Ain Shams (_U,niversiiy, for her supervision, fmitful
guiﬂance, confinuous encouragement, foﬂowing up and sincere
help throughout the whole work.

J express also my thanks to Dr. Hoda Sobhi, Lecturer of
Cytogeneﬁcs, (Boiany (Deparlmeni, 3aa11£y of Science, Ain
Shams (University, for her confinuous encouragement and
helpful advice during this siudy.

J also express iy deep thanks and graﬁiude to EProf. Dr.
WM. €El-Saadawi, “Head of rBofam:[ (Deparbmani, ,:_fawliy of
Science, “Ain Shams rI,aners%(

%ny thanks also to the siaff members and research
students of (Botany (Department, 3aa111y of Science, Ain
Shams qinwemiy

Maher Shehata

Central Library - Ain Shams University



This Thesis has not previously been
submitted for a degree at this or at

any other university

Maher M. Shehata

Central Library - Ain Shams University



II.

S S 2 E

Page

LIST OF TABLIES * -« ottt sstematiiiiieaia e I

LIST OF PLATES '+ meee ettt I

LIST OF FIGURES *-+--- e ettt itiinaisasasseeaaaaeaeranns I

INTRODUGCTION -+ o or ettt ar e tae e 1

HISTORICAL REVIEW - -ccreecrrttttmumammaammaaaaaanaaaaaaaeaeees. 3

MATERIALS AND GENERAL METHODS - ccververeeennnn, 7

RESULTS

Part 1

Cytological studies on the effect of water

extracts of Artemisia herba alba on Allium

cepa root tips :

1. Cytological observations on the types of mitotic
abnormalities induced by water extracts of Artemisia
herba alba in Allium cepa root tips e 14

2. Effect of water exiracts of Artemisia herba alba on root
tips of Allium cepa after 4 hours treatment - -----oovoovreeenn 20

3. Effect of water extracts of Artemisia herba alba on root
tips of Allium cepa after 8 hours treatment -« cccoocovveninn. 28

4. Effect of water extracts of Artemisia herba alba on root
tips of Allium cepa after 12 hours treatment ««--«r:rrrereereeeee 36

5. Effect of water extracts of Artemisia herba alba on root
tips of Allium cepa after 24 hours treatment --.oc-covovviein 44

Central Library - Ain Shams University



Page

Cytological studies on the effect of water
extracts of Capsicum annuum on Allium cepa
root tips:

6. Cytological observations on the types of mitotic
abnormalities induced by water extracts of Capsicum
annuum in Allium cepa 100t tPS oo wroreeereeee

7. Effect of water extracts of Capsicum annuum on root tips
of Allium cepa after 4 hours treatment —«««--oooreem

8. Effect of water extracts of Capsicum annuum on root tips
of Allium cepa after 8 hours treatment .+« .covvevveei

9. Effect of water extracts of Capsicum annuum on root tips
of Allium cepa after 12 hours treatment ----------ooreermeennn

10. Effect of water extracts of Capsicum annuum on root tips

of Allium cepa after 24 hours treatment -+~ oo

Cytological studies on the effect of water
extracts of Anthemis nobilis on Allium cepa
root tips:

11. Cytological observations on the types of mitotic
abnormalities induced by water extracts of Anthemis
nobilis in Allium cepa root tips <+ e rrrremrre s

12. Effect of water extracts of Anthemis nobilis on root tips of
Allium cepa after 4 hours treatment -« --covreererre

13. Effect of water extracts of Anthemis nobilis on root tips of
Allium cepa after 8 hours treatment -« e

14. Effect of water extracts of Anthemis nobilis on root tips of

Allium cepa after 12 hours treatment oo

Central Library - Ain Shams University



Page

15. Effect of water extracts of Anthemis nobilis on root tips of

Allium cepa after 24 hours treatment - -------oerreereenn.

Cytological studies on the effect of water
extracts of Carum carvi on Allium cepa root
tips :
16. Cytological observations on the types of mitotic
abnormalities induced by water extracts of Carum carvi
N AL cePa TOOL TIPS -« veveeereareaaiie it et
17. Effect of water extracts of Carum carvi on root tips of
Allium cepa after 4 hours treatment - o vocmeeereriiiinenrennn..
18. Effect of water extracts of Carum carvi on root tips of
Allium cepa after 8 hours treatment - - -ve oeeevreeeeeeeeerinii.
19. Effect of water extracts of Carum carvi on root tips of
Allium cepa after 12 hours treatment -« ovovverereeeeeeeeenen...
20. Effect of water extracts of Carum carvi on root tips of

Allium cepa after 24 hours treatment o ooeroeiii.

PART I1

Effect of water extracts of Artemisia herba

alba on nucleic acids content :

21. Effect of water extracts of Artemisia herba alba after
treating Allium cepa root tips for 4 hours «-+---cvoooeveiiinnnn.L.

22. Effect of water extracts of Artemisia herba alba after

treating Allium cepa root tips for 8 hours «---+eivoeeeeiiiinn...

Central Library - Ain Shams University



23. Effect of water extracts of Artemisia herba alba after
treating Allium cepa root tips for 12 hours -« -oeerrvvrinennnn.
24. Effect of water extracts of Artemisia herba alba after

treating Allium cepa root tips for 24 hours -~ ---oorecerraeeennnn.

Effect of water extracts of Capsicum annuum

on nucieic acids content :

25.Effect of water extracts of Capsicum annuum after
treating Allium cepa root tips for 4 hours «-.-vovoviiiiniinnnL,

26. Effect of water extracts of Capsicum annuum after
treating Allium cepa root tips or 8 hours «««-----rverreeervianiin

27.Effect of water extracts of Capsicum annuum after
treating Allium cepa root tips for 12 hours- -~ o ievvveeriannn.

28. Effect of water extracts of Capsicum annuum  after

treating Allium cepa root tips for 24 hours - --«ooooocoevvvinen,

Effect of water extracts of Anthemis nobilis on

nucleic acids content :

29. Effect of water extracts of Anthemis nobilis after treating
Allium cepa root tips for 4 hours - vvvvreeeeeeeiinnnien

30. Effect of water extracts of Anthemis nobilis after treating
Allium cepa oot tips for 8 ROUrs -« ««vveevvvrmmrmiiieiene e,

31. Effect of water extracts of Anthemis nobilis after treating
Alllum cepa root t].pS fDr 12h0urS .......................................

32. Effect of water extracts of Anthemis nobilis after treating

Alhum cepa root tlpS fOI‘ 24 hO‘LII‘S ......................................

Central Library - Ain Shams University



Page

H. Effect of water extracts of Carum carvi on
nucleic acids content :

33. Effect of water extracts of Carum carvi after treating
Allium cepa root tips for 4 hOUTs ««.voovoovveeeeooseoo 291

34. Effect of water extracts of Carum carvi after treating
Alltum cepa root tips for 8 hours - vvvevviveiieriiiiiiiiiineeen 221

35. Effect of water extracts of Carum carvi after treating
Allium cepa root t1ps for 12 hours -+ -ovoooeevii 222

36. Effect of water extracts of Carum carvi after treating
Allium cepa root tips for 24 hours oo 222
VIIL DISCUSSION ..................................................................... 236
I x' SUMN[ARY ......................................................................... 248
x . REFERENCES ................................................................... 253

X]. ARABIC SUMMARY

Central Library - Ain Shams University



Q
Linst

o

of MTables
Page

Tables(1-12) ¢ Cytological studies on the effect of water ex-
tracts of Artemisia herba alba on Allium

cepa root tips .............................................. 2948

Tables (13-24) Cytological studies on the effect of water ex-
tracts of Capsicum annuum on Allium cepa
root tjps ..................................................... 63-90

Tables (25-36) Cytological studies on the effect of water ex-
tracts of Anthemis nobilis on Allium cepa
root tips ..................................................... 104-130

Tables (37-48) Cytological studies on the effect of water ex-
tracts of Carum carvi on Allium cepa root

BIPS oo 145-171

Tables (49-52) : Effect of water extracts of Artemisia herba
alba on nucleic acids content ....................... 179-188

Tables (53-56) : Effect of water extracts of Capsicum annuum

on nucieic acids content ... 194-203

Tables (57-60) : Effect of water extracts of Anthemis nobilis
on nucleic acids content -............................. 209-218

Tables (61-64) : FEffect of water extracts of Carum carvi on

nucleic acids content ............................ 224-233

Central Library - Ain Shams University



Plates (1-5)

Plates(6-11) :

Plates(12-17) :

Plates (18-24) ;

SII-

List of Plates

Types of mitotic abnormalities induced by the
water extracts of Artemisia herba alba in Allium

cepa root tips. (Figs.1-20).........................

Types of mitotic abnormalities induced by the
water extracts of Capsicum annuum in Allium

cepa root tips. (Figs. 34-57)............................. .

Types of mitotic abnormalities induced by the
water extracts of Anthemis nobilis in Allium

cepa root tips. (Figs71-91) ...
Types of mitotic abnormalities induced by the

water extracts of Carum carvi in Allium cepa

root tips. (Figs.105-130)..............................

Central Library - Ain Shams University

Page

136-142



S
i
|

Figures (21-33)

Figures (58-70)

Figures (92-104)

Figures (131 443)

Figures(144-151)

Figures(152-159)

Figures(160-167)

Figures(168-175)

-III -
ist of Mgures

Cytological studies on the effect of water
extracts of Artemisia herba alba on Allium

cepa root tlpS ..........................................

Cytological studies on the effect of water
extracts of Capsicum annuum on Allium

cepa root t]_ps ..........................................

Cytological studies on the effect of water
extracts of Anthemis nobilis on Allium

cepa root tlpS ..........................................
:  Cytological studies on the effect of water
extracts of Carum carvi on Allium cepa

root tlpS .................................................

Effect of water extracts of Artemisia herba

alba on nucleic acids content -...cooeeonn....

Effect of water extracts of Capsicum annu-

um on nucleic acids content - --ovovenenen....

Effect of water extracts of Anthemiis nobi-

lis on nucleic acids content -« - eerreennnnn.

Effect of water extracts of Carum carvi on

nueleic acids COntent - - i

Central Library - Ain Shams University

Page

25-52

66-94

107-134

148-175

180-190

195-205

210-220



INTRODUCTION

Plants and plant products play an important role in the life of every-
one. We look to the plant for a large number of our drugs and to their con-
stituents for the chemical synthesis of a large number of important organic

chemicals which are daily used in pharmacy and medicine.

The medicinal plants contain these chemicals in the tissues of most or-
gans (roots, seeds, leaves, bark, wood, flowers and fruits). These chemical
compounds include alkaloids, glucosides, volatile oils, fats, resins, gums ...

etc. These compounds have a physiological effect on the human body.

The medicinal properties of plants were discovered very early. In fact,
the use of plants for treating diseases dates back for at least four thousand
years. One of the earliest references to the medicinal use of plants was
found in the Ebers papyrus , discovered in the old Egyptian tombs in 1873,
dating from approximately the sixteenth century B.C. It describes mor=
than 700 herbal remedies including many which are familiar to-day. Many
of the medicinal herbs of the Egyptians seem to have been chosen primarily
for their aromatie properties. pleasant smells were believed to expel the

evil-vapours of disease.

By the start of the present century many hundreds of medicinal plants
are fully recognized, pure drugs have been already isolated from them and

prescribed in the pharmacopoeias of the world.

The use of plant extract instead of synthetic drugs in the treatment of
some diseases increased progressively. Many investigators made trails to

test the mode of action, toxicity, physiology and cytology of some plant ex-
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