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Abstract

Nora El-Hoseany Mohamed. Studies on age-related changes
and the prospective role of genistein and vitamin E in albino
rats. Ph.D. Ain Shams University. University College for
Women (Art, Science & Education). Zoology Department.
2005.

The expected effect with aging and the possibility of
treatment with one of isoflavones such as genistein and/or
vitamin E on several parameters related to the growth rate,
liver function, heart function and bone turn-over were
investigated. The morphological, biochemical and histological
changes are mainly concerned in this investigation. .

In this study, female rats were divided into ten groups.
The first group served as a control adult intact (G I), the
second ,used as essential control senile intact (G II), the third
group was injected with sodium carbonate (G III), the fourth
was injected with vitamin E, the fifth, sixth and seventh groups
(GV, G VI and GVII) used as treatment groups with different
doses of genistein (25,50,and 75ug/100gm b.wt ) and (G VIII,
G IX and G X) groups were treated with genistein ( 25,50,and
75ug ) plus 0.5 mg of vitamin E/100gm b.wt.

Body weight, liver and uterus relative weights
increased with aging and enhanced after treatment with
genistein and/or vitamin E. Femur and lumbar vertebrae
relative weights declined with aging and a clear improvement
was achieved after treatment with genistein and/or vitamin E.

Calcium, phosphorus and magnesium contents in serum
and bones declined with aging in female senile rats. With
genistein and/or vitamin E a clear improvement was achieved.
Sodium and potassium content increased in serum and bones,
after treatment this increase was continuously through 8 weeks



except for potassium in bones enhanced with different extents
after treatment.

Parathyroid hormone concentration increased and
oestradiol hormone reduced with aging, but after treatment
with genistein and/or vitamin E a decrease was observed in
PTH, but oestradiol increased significantly after treatment with
genistein plus vitamin E.

A highly increase in serum total cholesterol, HDL, LDL
and triglycerides was observed in female senile. Therapy with
genistein and/or vitamin E revealed a clear improvement.
Concentrations of ALT and AST increased with aging and an
improvement was achieved after treatment of genistein and/or
vitamin E. A highly decrease was observed in alkaline
phosphatase, total protein and albumin contents in female
senile and ameliorated after treatment. Electrophoretic
investigation of serum protein in female senile rats showed
clear changes and after treatment some new bands were
appeared.

The histological finding in the present study advocated
that senility affect bone greatly, liver and kidney structure in
control female senile rats and some amelioration was achieved
after treatment with genistein and/or vitamin E, especially at
high dose.



alil) duls
ol s
=S

G (gald ) B35 Balud) gl
S G S ad (2
Gad) A L |5iglad cpdl) Galddl) o
RENA- R Y § | )
Anial) il 385 (1 KALIVE| CIRT
sl casill Sl (2

spnia o o andll Byul maen 5 Glgaall ple aid (s iy S,

Al aaan SE LSellu ) o3 dlac) ol (slad 5 gt (pe

DA e . Qs 5 R .
Al 038 dae) ol ae agigles e ilile



" uad e Al
alil) duls
s ple
o) € Alluy
Old dana sl 3y Adlal) ad
Ol g pandl andty dasi yall ol il e clal 0 s ALyl olgis
Ol Sl 8 Caalind 5 Gtiall Jaiall
. sl
(O3 ale) alall 8 280 39S

ity i

dal) aud

ol sl ¢ Adyda gl Slo dena 48y Ll a1
¢ LasS a0l o) S G S a0 a2

V)
e lse Mind ¢ Addagl) =2l aaly) deaa 2 a3
shas 5 danady)
A
20 | [ ¢ e g
Ladad) il yad)

[ s Al @l : 35y a3
20
udaa 488) 5o

A palaa 438) 5o
Aaalal
20 / /

20 /)



" % ‘:):\9 Z‘Mle n
al) e

olE dana el )5 s Adlal)
«iiale 1 dgalal) daal)

(lgal) ale Al aglil) andl)

-l K 40 al

Lo Cpe daala 1 daalal)

1991 : Al diu

:C_'x.d\:\.'w



CONTENTS

Subject Page
Contents [
Listof Tables. . . .. . . . . ... .. ........ i
List of Figures & Histograms. . . . . . . . . . . vii
ListofPlates. . . . . . . . .. .. .. ........ X
List of Abbreviations. . . . . . . . . . ........ X
Introduction . . . . . . ... ... ... ....... 1
AimoftheWork. . . . . . . . ... ... ... 6
Review of Literature. . . . . . . . . . . . . ... 7
Morphological studies. . . . . . . ... ... 13
Biochemical studies. . . . . . . . . . . . .. 15
Histological studies. . . . . . . . . . . . .. 33
Materials and Methods. . . . . . . . . . . . . .. 38
Experimental animals. . . . . . . . . .. . .. 38
1 - Morphological studies. . . . . . . . .. .. 40
2 - Biochemical studies. . . . . . . . . . ... 41
a-Bloodsampling. . . . . . . ... .. .. 41
b-Tissuesampling. . . . . . . . . ...... 42
c-Serumanalysis. . . . . . ... ... .. 42
1 - Determination of calcium content. . . 42

2 - Determination of phosphorus content. . 43



3 - Determination of sodium content. . . .
4 - Determination of potassium content. .

5 - Determination of magnesium content.

6 - Determination of parathyroid hormone

7 - Determination of oestradiol. . . . . .

8 - Determination of total cholesterol. . ..
9 - Determination of triglycerides. . . . .
10 - Determination of ALT & AST. . .

11 -Determination of alkaline phosphatase.
12 - Determination of total protein. . . .

13 - Determination of albumin. . . . . .

Electrophoretic investigations. . . . . .

3 - Histological studies. . . . . . . . .. ..

4 - Statistical analysis. . . . . . . . . . .. ..

Results. . .

Discussion. . .

Summary and Conclusion. . . . . . . . . . . ..

References. . .

Arabic Summary. . . . ... .00

45
46
47



List of Abbreviations

R = resting zone

P = proliferation zone

H = hypertrophy zone
C.V. = central vein

H.C. = hepatic cords

C. = calcification zone
B.S. = blood sinusoids
E.C. = endothelial cells
K.C. = Kupffer cells

O. = ossification zone
D.B. = dilated blood vessels
M. = macrophages

B.S. = blood sinusoids
G. = glomerulus's

B.S. = Bowman's space
B.S. = Bowman's capsule
P. = proximal tubule

D. = distal tubule

L. = tubular lumens

-Xi-



LIST OF TABLES

Table (1): Effect of genistein (25 pg, 50 pg and 75 pg /
100 g body weight daily) and 0.5 mg vitamin E(V.E) on
total body weight (g) of female senile rats through the
experimentation period 8weeks for GI,GII,GlII and GIV.

Table (2): Effect of genistein (25 pg, 50 pg and 75 ug /
100 g body weight daily) and 0.5 mg vitamin E on total
body weight (g) of female senile rats through eight
weeks for the other treated groups.

Table (3): Effect of genistein (25 g, 50 pug and 75 ug /
100 g body weight daily) and 0.5 mg vitamin E (V.E) on
femur bones (gm) of female senile rats after the
experimentation period (eight weeks).

Table (4): Effect of genistein (25 pg, 50 pg and 75 pg /
100 g body weight daily) and 0.5 mg vitamin E (V.E) on
lumbar vertebrae (L.V.) body index (gm) of female
senile rats after the experimentation period (eight
weeks).

Table (b): Effect of genistein (25 g, 50 pg and 75 ug /
100 g body weight daily) and 0.5 mg vitamin E (V.E) on
hepatic and uterine somatic indices of female senile rats
after the experimentation period (eight weeks).

Table (7): Effect of genistein (25 pg, 50 pg and 75 ug /
100 g body weight daily) and 0.5 mg vitamin E (V.E) on
phosphorus (P) content (mg/dl) in serum of female senile
rats after the experimentation period.

Table (8): Effect of genistein (25 ug, 50 pg and 75 pg /

Page

73

77

79

83

89

91



100 g body weight daily) and 0.5 mg vitamin E (V.E) on
sodium (Na) content (meg/L) in serum of female senile
rats after the experimentation period (eight weeks).

Table (9): Effect of genistein (25 ug, 50 pug and 75 g /
100 g body weight daily) and 0.5 mg vitamin E (V.E) on
potassium (K) content (meg/L) in serum of female senile
rats after the experimentation period (eight weeks).

Table (10): Effect of genistein (25 ug, 50 pug and 75 pg /
100 g body weight daily) and 0.5 mg vitamin E (V.E)on
magnesium (Mg) content (mg/dL) in serum of female
senile rats after the experimentation period .

Table (11): Effect of genistein (25 ug, 50 pug and 75 pg /
100 g body weight daily) and 0.5 mg vitamin E(V.E) on
calcium (Ca) and phosphorus (P) content(mg/dl) in
bones of female senile rats after the experimentation
period (eight weeks).

Table (12): Effect of genistein (25 ug, 50 pug and 75 pg /
100 g body weight daily) and 0.5 mg vitamin E(V.E) on
sodium (Na) and potassium (K) meg/L in bones of
female senile rats after the experimentation period .

Table (13): Effect of genistein (25 ug, 50 pug and 75 pg /
100 g body weight daily) and 0.5 mg vitamin E (V.E)on
magnesium (Mg) (mg/dL) in bones of female senile rats
after the experimentation period (eight weeks).

Table (14): Serum parathyroid hormone (PTH) and
oestradiol (E,) concentrations in control intact adult,
control and treated senile female rats with genistein (25
Kg, 50 pug and 75 pg / 100 g body weight daily) and 0.5

94

96

99

102

106

108



mg vitamin E (V.E) after the experimentation period .

Table (15): Serum total cholesterol and triglycerides
concentrations in control intact adult, control and treated
senile female rats with genistein (25 pg, 50 pug and 75 ug
/ 100 g body weight daily) and/or 0.5 mg vitamin E
(V.E) after the experimentation period (eight weeks).

Table (16): Serum high density lipoprotein cholesterol
(HDL) and low density lipoprotein cholesterol (LDL)
concentrations in control intact adult, control and treated
senile female rats with genistein (25 pg, 50 pug and 75 ug
/ 100 g body weight daily) and/or 0.5 mg vitamin E after
the experimentation period (eight weeks).

Table (17): Serum alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) concentrations in
control intact adult, control and treated senile female rats
with genistein (25 pg, 50 pg and 75 pg / 100 g body
weight daily) and/or 0.5 mg vitamin E after the
experimentation period (eight weeks).

Table (18): Effect of genistein (25 ug, 50 pug and 75 pg /
100 g body weight daily) and/or 0.5 mg vitamin E(V.E)
on alkaline phosphatase (ALP) (IU/L) activity in serum
of female senile rats after the experimentation period
(eight weeks).

Table (19): Serum total protein and albumin content in
control intact adult, control and treated senile female rats
with genistein (25 pg, 50 pg and 75 pg / 100 g body
weight daily) and/or 0.5 mg vitamin E after the
experimentation period (eight weeks).

113

114

119

122

127



Table (20): The area percentage of the serum protein
bands of control, genistein and genistein plus vitamin E
treated senile rats and the corresponding standards
molecular weights.

Table (21): showing the number of bands of serum
protein electrophoresis of control adult (A), control
senile (B), senile treated with genistein (C) and senile
treated with genistein plus vitamin E (D).

132

134



LIST OF FIGURES &ELECTROPHEOROGRAMS

Figure (1): showing the effect of different
doses of genistein and/or vitamin E
on total body weight (g) of female
senile rats.

Figure (2): showing the effect of genistein
and/or vitamin E on femur somatic
index of female senile rats.

Figure (3): showing the effect of genistein
and/or vitamin E on lumbar vertebrae
somatic index of female senile rats.

Figure(4): showing the effect of genistein and/

or vitamin E on hepatic and uterine
indices of female senile rats.

Figure (5):showing the effect of genistein
and/or vitamin E on calcium (Ca)
content of female senile rats.

Figure (6): showing the effect of genistein and/or
vitamin E on phosphorus (P) content
of female senile rats.

Figure(7): showing the effect of genistein and/or
vitamin E on sodium (Na) content in
serum of female senile rats

Figure (8): showing the effect of genistein and
and/or vitamin E on potassium (K) in
serum of female senile rats.

-Vii-

Page

74

78

80

84

87

95



