ATTATATT AT AT AT AT AT AT AT AT A T AT T AT AT T AT T AT T AT T AT AT T AT AT AT AT AT AT AT AT AT A

/ N/ \w/ N/ Nt Nyt o/ gt Nt ot Nt vt Nt vt Nt vt ot \wt \yt \w/ \

DI sLLsnll s tls @12 Bgdlyagdagys silulm
Ll Lyl g8 gl sa

ko mdad @l mdad [l

Arala -5kl Qlall 48 -4 jlapd) 4kl 6 slall (a5 SIS
2002 -4 xSy

e Jsaanll
M)_.L:.\.\S\uﬁ\ej_lﬂ\@)mw\u‘)d

o Aaia

4.. ..j 9..3; n g\ :A.:<‘\ V—\ ma
ol LIl A K

2006




»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

; CONTENTS :

8 Contents. Page. 3
Lo INEOAUCKION. ... 1
. 2- Review of literatures. ... ......oooviuiiiiii e 3 =
. 2.1. Overview of iron metabolism...................cococviiiiiinnnn . 3 .
. 2.1.1.S0Urces of IrON..........oviuiiii e 3 .
: 2.1.2. ADSOTPLION Of rON. .......vveeeeiiiieeeeiiii e, 3 .
8 2.1.3. Cellular iron metabolism................cccociiiiiiiiiiinn. 5 8
g 2.1.4. Distribution of irON...........oiiieeiiiiie e, 6 s
2.1.5. FUNCHIONS OF 1MON. ... o\ eeee oo, 7
3 2.1.6. Excretion of iron................ 7 2
. 2.1.7. Abnormal iron metabolism.................ccooveiviiniininnnn 7 5
. 2.2. 100N OVErload. .......c.oveie e 8 .
. 2.2.1. Causes of ironoverload. ..........coeeeviniiiiiiiaiiin, 8 =
3 2.2.2. Effects of iron overload...................oovvviiiiiiiiiiinnnne. 10 :
. 2.2.2.1. Effects of iron overload on iron profile............. 12 :
g 2.2.2.2. Effects of iron overload on lipid peroxidation .
and antioxidant enzymes. ............................. 12
3 2.2.2.3. Effects of iron overload on glutathione............. 16 &
S 2.2.2.4. Effects of iron overload on liver functions......... 17 .
N 2.2.2.5. Effects of iron overload on kidney functions...... 18 -
3 2.2.2.6. Effects of iron overload on serum glucose.......... 19 o
. 2.2.2.7. Effects of iron overload on serum lipid profiles.... 20 ;
2.2.2.8. Effects of iron overload on blood picture........... 20
2.3. Curcuma longa (TUrMeTic)........vvreiie e, 21
2.3.1. Description and chemical composition of plant............ 21
2.3.2. Medicinal uses of turmeric................cocooeiiiiinn.... 22
2.3.3. Effects of turmeric on lipid peroxidation and
antioxidant enzymes............c.oooiiiiiiiiiii 22
2.3.4. Effects of turmeric on glutathione level..................... 25
2.3.5. Effects of turmeric on liver functions........................ 25
2.3.6. Effects of turmeric on kidney functions..................... 26
2.3.7. Effects of turmeric on serum glucose level................. 27
2.3.8. Effects of turmeric on serum lipid profiles.................. 28
2.3.9. Effects of turmeric on blood picture......................... 28
3- Materials and methods...............cooiiiiiii i 30
3. Materials. ..., 30
31 AnImals. ... 30
3.1.2. Medicinal plants.............ccoooiiiiiiii i, 30

3013, ChemiCalS. . .ovueeee e e e 30

D A R A A A N N A N N N A A A A
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»



»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

314, INStIUMENES. oottt e e e e e 31

3.1.5. Experimental design.............ccoveiiiiiiiiiiiiiiiiiinnn.n 31
3.2. Methods....oooneii e, 32
3.2.1. Collection of blood..........cccooiiiiiiiii i 32
3.2.2. Collection of tISSUES.......ceovviiiiiiiiiii i, 32
3.2.3. Determination of serum iron profiles........................ 33
3.2.3.1. Determination of serum iron concentration........ 33
3.2.3.2. Determination of total iron binding capacity...... 34
3.2.3.2. Determination of UIBC............................... 35
3.2.3.4. Determination of serum transferrin.................. 35
3.2.3.5. Determination of transferrin saturation percent.... 35
3.2.4. Determination of tissue iron concentration................... 36
3.2.5. Determination of lipid peroxidation in tissues................. 36
3.2.6. Determination of glutathione peroxidase
ACHIVILY 1N tISSUCS. .1 uttt e ettt et e eeiteeeeeeeeeeeennnnn 37
3.2.7. Determination of glutathione S-transferase
ACTIVILY TN tISSUCS. ..ttt et ee et e e 39
3.2.8. Determination of glutathione in tissues........................ 40
3.2.9. Determination of liver function tests.......................... 41
3.2.9.1. Determination of serum ALT activity............... 41
3.2.9.2. Determination of serum AST activity............... 43
3.2.9.3. Determination of serum bilirubin level.............. 44
3.2.9.4. Determination of total serum protein level.......... 45
3.2.9.5. Determination of serum albumin level............... 45
3.2.9.6. Determination of serum globulin level............... 46
3.2.10. Determination of kidney function tests..................... 46
3.2.10.1. Determination of serum uric acid level............ 46
3.2.10.2. Determination of serum creatinine level........... 47
3.2.10.3. Determination of serum urea level ................. 48
3.2.11. Determination of serum glucose level....................... 49
3.2.12. Determination of serum lipid profiles........................ 51
3.2.12.1. Determination of serum total cholesterol.......... 51
3.2.12.2. Determination of serum triglyceride............... 52
3.2.12.3. Determination of serum high density
lipoprotein cholesterol (HDL-C)................... 54

3.2.12.4. Determination of serum VVLDL-cholesterol......55
3.2.12.5. Determination of serum LDL-cholesterol.........55

3.2.13. Determination of Hematological studies.................... 55
3.2.13.1. Erythrocyticcount.................ooiiiiiiine., 55
3.2.13.2. Total leukocyticcount..................oooeniiis 56
3.2.13.3. Packed cell volume (PCV) percent................. 56

3.2.13.4. Differential leukocytic count............ccccccvveuneenee. 56

D A R A A A N N A N N N A A A A
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»



e e e e i T e e T T R T i T e i i T e T T T R e T i e i e T e T e T e R e T e i i T e T e T e i e i e i i e e i e e i e i e e e e e e T s e i T e T e e s e

B Y T T T T VAV

3.2.13.5. Hemoglobin (Hb) concentration....................56
3.2.14. Histopathological studies.....................cooeeienn.057

Ao RESUILS. ..ttt 058

- DISCUSSION. . ettt et et e e et 106

B CONCIUSION. . .o ve ettt e e e 125

\l
1

N0 101010F: oy PR 924 o

(00}
1

ReferencCes. ...ooovnnee i 130

(o]
1

ATabIC SUMMATY.....vitiiteiite e e eiieeeeieeeenieeenneeannneae. 163




Conclusion

6-CONCLUSION

In our study, the iron overload induced in rats by intraperitoneal injection
of iron dextran for 4.5 month leading to many toxic effects in the liver,
spleen, testes, heart and Kkidneys since it increasing lipid peroxidation,
modulating antioxidant enzymes and glutathione, impairment of liver and
kidney functions as well as impairment of lipid metabolism and induction of
hyperglycemia, also alter blood picture and decreasing body weight. All of
these toxic effects lead to tissue injuries and may lead to cancer and even
death. The use of turmeric powder as spice in the food improved to some

extent the toxic effects induced by iron overload .
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Introduction

INTRODUCTION

Iron is the fourth most common element on the earth and is one of the
most studied nutrients in human health. Iron exists in two main forms; ferric
(Fe**) and ferrous (Fe?*), the possibility of oxidation and reduction of the iron
makes it an important trace element for many cellular redox reactions. Iron is
required by all living cells for many biochemical reactions especially for
aerobic and anaerobic metabolism and cell proliferation (Cazzalo et al.,
1990).

Iron is an important component of molecules that undergo redox reactions
in the cells; however, this property also makes iron potentially toxic, since

redox reactions may generate reactive oxygen species (Fridovich, 1998).

ROS were known to damage proteins, lipid and DNA, as consequence
cells and organisms had developed several mechanisms to reduce toxicity by
iron ions which include highly regulated trans-membrane iron transport,
intracellular iron chelations and enzymatic destruction of ROS. An imbalance
of these mechanisms increase susceptibility to oxidative damage resulting in
mutation, cancer, neurological diseases, iron overload and iron deficiency

related diseases (Meneghini, 1997).

Niederau et al., (1996) reported that high level of iron (iron overload) was
associated with an increase risk of cancer, heart diseases and other illness

such as endocrine problems, arthritis, diabetes and liver diseases.

Kontoghiorghes et al., (2001) demonstrated that two chelating agents;
desferroxamine and deferriprone were used in the treatment of iron overload
1



Introduction

diseases. Although both drugs were very effective, they exert several side

effects and disadvantages.

Medicinal plants and their active principles had received great attention as

a potentially antiperoxidative agents (Lee and Park, 2003).

Curcuma longa (turmeric) is a perennial herb that grow to a height of three
to five feet and is cultivated extensively in Asia (India and China) and other
countries with a tropical climate. Curcumin, the active ingredient from the
spice turmeric is a potent antioxidant and anti-inflammatory agent with
hepatoprotective, anticarcinogenic and antimicrobial properties (Pal et al.,
2001).

The aim of the present work is planned to study the effect of iron
overload on serum iron profiles (serum iron concentration, TIBC, UIBC,
transferrin and transferrin saturation percent) and the degree of iron
deposition within liver, spleen, testes, heart and kidneys. Also the work is
extended to show the effect of iron overload on lipid peroxidation, glutathione
and antioxidant enzymes (GPx and GST) of the same tissues. Furthermore,
we examined the serum parameters related to liver and kidney functions,
glucose level and serum lipid profiles (total cholesterol, triacylglycerols,
HDL-c, LDL-c and VLDL-c). Finally, this work is extended to show the
effect of iron overload on blood picture and histopathological feature of rats.
The work is also planned to show the protective effect of turmeric against iron

overload on the same parameters.



Results

Fig. (13): Effect of iron over load (200 mg/ kg b.wt) and turmeric (1% in diet) on serum lipid profile of rat.
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Fig (5): Effect of iron overload (200 mg iron dextran/kg b.wt) and turmeric (1% in diet) on iron concentration of rat

liver, spleen, testes, heart and kidneys.
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Fig (6): Effect of iron overload (200 mg iron dextran/kg b.wt) and turmeric (1% in diet) on lipid peroxidation of rat liver,
spleen, testes, heart and kidneys.
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Fig (7): Effect of iron overload (200 mg iron dextran/kg b.wt) and turmeric (1% in diet) on glutathione peroxidase
activity of rat liver, spleen, testes, heart and kidneys.
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Fig (8): Effect of iron overload (200 mg iron dextran/kg b.wt) and turmeric (1% in diet) on glutathione s-transferase
activity of rat liver, spleen, testes, heart and kidneys.
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Fig (9): Effect of iron overload (200 mg iron dextran/kg b.wt) and turmeric (1% in diet) on glutathione on rat liver,
spleen, testes, heart and kidneys.
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Fig (15): Effect of iron overload (200 mg iron dextran/kg b.wt) and turmeric (1% in diet) on weight gain of rats.
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Fig (14): Effect of iron overload (200 mg iron dextran) and turmeric (1% in diet) on blood picture of rats.
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