Mona maghraby

by eldel] Lo edeisiy wilbasd] S o
ool &) G Gl | et




Mona maghraby

el i ey b

(ouded§ et 19 (g sl | o Guid
Wi Wil 0 (pwil] B 9 pousbaind| cllly oumi
il i Gl 99 s ] 2 daoad! galhdl 0dR (ods




Mona maghraby

Y v
LT o F T e ey U
AIN SHAMS UNIVERSITY

didli G| Gubigd]
SOl iy ol ilaied i plli




FACULTY OF HOME ECONOMICS
DEPARTMENT OF NUTRITION
AND FOOD SCIENCE

EVALUATION OF SOME THERAPEUTIC
EFFECTS OF MARINE ALGAE

By
Abeer Ahmed Abd El-Aziz Khider

B.Sec. Nutrition and Food Science, Faculty of Home Economics, Minufiya University, 1998
M.Sc. Nutrition and Food Science, Faculty of Home Economics, Minufiya University, 2003

Associate Lecture of Nutrition and Food Science, Faculty of Home Economics, Minufiya Univ.

Thesis

Submitted in Partial Fulfillment of the Requifements
for the Degree of

Doctor of Philosophy
In

Home Economics (Nutrition and Food Science)
Faculty of Home Economics, Minufiya University

__— . SUPERVISORS o |y

Prof.Dr. Mohamed Mostafa El-Sayed Ali  Prof.Dr. Mohamed Samir El-Dashlouty

Professor and Head of Nutrition and Food Professor of Nutrition and Food Science,
Science Department, Ex-Dean of Faculty of Ex-Dean of Faculty of Home Economics,
Home Economics, Minufiya University Minufiya University

Prof.Dr. Fatma El-Zahraa Amin El-Sherif Dr. Khaled Ali Abd El-Rahman Shaheen

Professor of Nutrition and Food Science and Associate Professor of Nutrition and Food

Dean of Faculty of Home Economics, Science, Faculty of Home Economics,
Minufiya Universit_)'______..--—----":’3% Minufiya University K.A 5/1







mﬂmmﬂEﬂnwnnnﬂﬂﬂmﬂﬂﬂnﬂmﬂﬂﬂnﬂmﬂﬂﬂnﬂnﬂmﬂmﬂnﬂmﬂnﬂun.

q 1
R

: - L

: et AN

.ﬁ.\m L%w

RAKER N NEA

<> <> <W> <WP> <W> <WP> <8 >

J

3
2
4

mﬂﬁ..EEEEEEEEEE“EEEEEE.EE“Q“B“En

A
f
H
H
H
4
H
4
f

3
b ;

<@ > <> <l > <l > <UD > <JP>

L 4 -



L"

mmmmmmmmnnmmmmunmmnnunmmnnmmmmnamnmm*

s
P
:

]
b
;

b

]
;

;
]
b
-
-
by
W

Minufiya University
Faculty of Home Economics

Nutrition and Food Science Dept.

CREDIT SHEET

(Supervision Committee)

The Researcher: Abeer Ahmed Abd ‘El-Aziz f](fl-i(f@ r

Title of Thesis: “Evaluation of some therapeutic effects
of marine algae”

|
nmmnnnnnmmnmnnnmualj’

Degree: Doctor of Philosophy in Home Economics
(Nutrition and Food Science).

This thesis supervised by:

Name Profession Signature

Professor and Head of Nutrition

| ’7’1( l S%Rcﬁ

Prof.Dr. Mohamed Mostafa El-Sayed Ali  |and Food Science Department, |
Ex-Dean of Faculty of Home |

Economics, Minufiya University.|

Professor of Nutrition and Food | Z/ D

Prof.Dr. Mohamed Samir El-Dashlouty Science, Ex-Dean of Faculty of

Home Economics, Minufiya (//:(
University. : :

IS oo~
Professor of Nutrition and Food /;;_
Prof.Dr. Fatma El-Zahraa Amin El-Sherif |Science and Dean of Faculty-of —
Home Economics, Minufiya

L/

University.

Associate Professor of Nutrition | k /] /\
IDr. Khaled Ali Abd El-Rahman Shaheen and Food Science, Faculty of Home| /' 5

|
|8 Economics, Minufiya University.

Committee in Charge

Date: /11/2006

<@ <fiv<ii><@iv<iivsiic<@ic<@ic<silivs@iv<iiv<@iv<@icsBiv@live@ivia@ivieilive@ly

> < Qi > < > < > <85> <B> <85> <85> <85> <85> <8 > <8 > <85> <f > <QF> <WB> <P > <Wh> <P |



Hnrxlmunmmmmmmmmmmnnmmmmmmmmmmmmmmm?

v = = nl.-s i iy el

Minufiya University
Faculty of Home Economics

Nutrition and Food Science Dept.

APPROVAL SHEET

The Researcher: Abeer ﬂlﬁmecf Abd FEl-Aziz g(ﬁld@?‘

Title of Thesis: “Evaluation of some therapeutic effects
of marine algae”

Degree: Doctor of Philosophy in Home Economics
(Nutrition and Food Science).

This thesis supervised by:
e ————
Name

mmnnmnmmnnnnnmnmnnmnﬂ

]

Profession Signature |

Prof.Dr. Mohamed Mostafa El-Sayed Ali

Professor and Head of Nutrition | '

. 5
and Food Science Department, //K/L[/‘gf )

o
=

Ex-Dean of Faculty of Home

Economics, Minufiya University.| ! ) '

Prof.Dr. Abd El-Rahman Mohamed Ateya

Professor of Nutrition and Food | ) N~
: o A c?LL(-' 5
Science, Ex-Dean Faculty of -
Home Economics, Helwan ; A/ F\\J\_
M P(k
4

University.

Prof.Dr. Fatma El-Zahraa Amin El-Sherif

Professor of Nutrition and Food rizj

Science and Dean of Faculty of

|

Home Economics, Minufis

University. | o 20 |

Prof.Dr. Adel Abd El-Moaty Ahmed

Professor of Nutrition and Food ,
Science, Vice Dean of Faculty of Q Q- !
Home Economics, Minufiya i R
|

University. |

Eﬂﬂﬂﬂﬂdﬂﬂﬂﬂﬂmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

|

Date: /11/2006

o <GB > <HB> <B5> <89 > <G5> <f5> < > <{5> <85> <Lep > <85> <85> <i8y> <85> P> <HB> <W> P> <

Committee in Charge

Eﬂﬂﬂﬂﬂﬂﬂﬂﬂ



ACKNOWLEDGEIIENT

First of all, wltirmate thanks are due to Allah, who

withowut his aid this work could not be donre.

It is difficult for me to express ny deep apprectaltion
and great thanks to Prof. Dr. Mohamed Samir El-Dashlouty,
Professor of Nutrition ard Food Scterce, and Er-Deare of
Faculty of Home FEconomnvics, Minulftya University,
Shibin FEl-Kom, FEgypt for his supervision, valuable
gutdance and adwvices, and genreral logistical suppori.
[ would like to thank hkis for the time and greal efforts he
generously gave me.

[ wish like to express my deepest gratitude and
stncere appreciatior. to Prof. Dr. Mohamed Mostafa El-Sayed
Ali, Professor and Head of Nutritiorn anrnd Food Science
Department and FEzr-Dean of Faculty of Home
Feconorvics, Minufiya Unriversity, Shibin El-Kor, Egypl,
for valuable suggestions, his kind supervisiorn and
criticism tn addition to his contirnuous follow up of his
research.

Deep gratitude and sincere thanks to Prof. Dr. Fatma
El-Zahraa Amin El-Sherif, Professor of Nulritiorn anrnd Food
Science, and Dean of Faculty of Home FEcorionics,
Minufiya University, Shibin FEl-Kom, Egypt [Or her
supervision and helpful cooperation lhroughoul (his
work really, her encouragement’s, advises and helpful
were and still endless.

Also, my sincere are dwue to Dr. Khaled Ali Abd
ElRahman, Associate Professor of Nulritiornn and Food
Science, - Faculty of Home FEconorics, —Miruliya
Universily, Shibin El-Kom, Egypt ffor his inlerest
encouragement and guidance throughout this wortk.

And last but not least, sitncere thanks are extended (o
my Family; Father, Mother, Brothers and Sisters, T/heir love
and affection and adwvice were a constant sowrce of
strength and peace. -




CONTENTS

FIST OF TABLESEB .. i o i saitiansigin
I 96y ) el Ty 0 S 600 e s I N O O RS, (O
LIST OF ABBRENVIATIOMD . ismmmisisimaiisasmssisie
1. INTRODUCTION ... bbbt sty
2. AIMOFRESEARCH . . i i ki
3. REVIEWOFLITERATHRE = . . oo

3.1. Chemical composition of marine algae ...

3.2. Therapeulic effects Of MATIBE QIGAC.............imiiciiiiiissssivmiion
321 HyperchpleslePOIERMBREIRN .. ..o iommr e S
3.2.2. Diabetes MEMMUE - 00 i vttt iosis
B 2B MRONUE . TR e b sebnisssams s e
324, Acute renal TaMINR e o e e
3.2.5. Beavy MetRlS . 0 i i i st st

3251 Heavy metals aU@BANHC ... ..o i v visistotsssiargins

3.2.6. Marine algae and some other diseases ...

4. NMATERIALS AND METHODS ... eseessiese s s esenns
g N aeritls il T e s
4.2 VICIRDES o it i S

4.2.1. Preparation of samples ... it L M R R 5 ey
L AIERE .. e teies ci s o s s R
e S e T e e R USRI SUE O

4.2.2, Chemical @nalysii = 1 iisrisimasisii i s iessngs
4.2.2.1. MOISture COMEENT .........oo..oovoeieiiieiicieeceienieseie s
4.2.2.2. Total nitrogen and crade Profein ...
3.2.2.3. Fat CORIBNE ..o ottt amnsismmsimssmsrsensssasessonvsmsmssnassas st isiiieg
42 24 AR OO iR R R R
AR B g 1 T L e
4.2.2.6. CarbolVOrate CORTBIE TN st vimsiss st rasssosetin:

S S

10
10
18
21
22
24
25
27



ii

4227 Energy valUe | o i i AR R 36
4.2.2.8. Determination of minerals ... = WO s, o W 1. (4 36
4229 Determination oBIER .o ... it 36
4.2.3. Biological experimental ... 37
B L ANIALE i i ey R s B A s 37
4.2.3.2. Preparation of diabetic rats ... 37
4.2.3.3. Preparation of lead poisoning rats ..., 37
4.2.3.4. Preparation of gout inflicted rats ... 38
4.2.3.5. Preparation of acute renal failure ... 38
4.2.3.6. Preparation of hypercholesterolemic rats ... 38
AT A T DNRIS i it e o e o T R S RS AR SR AR 38
4.2.3.8. Experimental deSigN ..............ccooocmioermivsiisioonneoecoosioeeeeeersene 41
4,239 Welolit Sl CalOtIMUMONE L oo ity 43
4.2.3.10. Urine SAMPHNE .......oovvvvmrrreienieriiinsecreroineeeeeiossessiseersiss s 43
4.2.3.11, Blood Sampliie ©0 bl s i sbsssssstenssiessettinsinses 43
4.2.3.12. Organs weight and fixation ... 43
4.2.3.13. Histopathological examination ... 43
4.2.3.14. Biological evaluation ... 44
4.2.4. Analytical methods ... - RSP ) . S . 44
4.2.4.1. Chemical analysis of serum and urine ... 44
4.2.4.1.a. Determination of blood glucose ............................... 45
4.2.4.1.b. Determination of lipid profile .......... A 45
4.2.4.1.b.1. Determination of total cholesterol ... 43
4.2.4.1.b.2. Determination of triglyceride ... 43
4.2.4.1.b.3. Determination of HDL ... 45
4.2.4.1.b.4. Determination of VLDL and LDL ... 45
4.2.4.1.b.5. Calculation of phospholipids ... 40
4.2.4.1.b.6. Calculation of atherogenic index ... 46
4.2.4.1.b.7. Determination of total lipid ............cccccooovervcccrie. 40
4.2.4.1.b.8. Extraction of lipid profile of liver ..., 46
4.2.4.1.c. Determination of kidney function .......................ccco.. 40



iii

Page
4.2.4.1.c.1. Determination of serum and urine urea nitrogen ... 47
424102 Blood Uren BRYOEOI ..ot s 47
4.2.4.1.c.3. Determination of serum and urine uric acid ... 47
4.2.4.1.c.4. Determination of serum and urine creatinine ................. 47
4.2.4.1.c.5. Determination of serum lactate dehydrogenase LDH ........... 47
4.2.4.1.¢.6. Determination of serum and urine phosphorus ... 47
4.2.4.1.c.7. Determination of serum and urine calcium ... 47
4.2.4.1.c.8. Determination of Na and K in serum and urine ... 47
4.2.4.1.d. Determination of liver function ...............ccccccccce. 48
4.2.4.1.d.1. Determination of SGOT ..., 48
4.24.1.4.2 Determination OFBBIT ...simsisisase ittt 48
4.2.4.1.d.3. Determination of alkaline phate ... 48
4.2.4.1.e. Determination of lead in serum .................e. 48
4.2.4.1.f. Determination of serum thiobarbituric acid reactive substance
4,242, Taboratory analysis of BIoUAl ... ..o it won s, 49
4.2.4.3. Determination of lead in organ ... 49

4.2 5 SHatistical analysis ... mai i i 50

5. RESULTS AND DISCUSSIONS .........mmmmsminmiisimimmmmimnmremin 51
SO L BemiCal COMPOSTHON ..ottt Smpssstimimmio oS O

8. L I CTCROIESTETOICII .icovivs o ivstisissmpsisisioniseiismm e tetletct . 3
5.2.1. Body weight gain, feed efficiency ratio and relative organs
T 1| 3 ORI vl SO 0 R N R SERRE R l  e
S DEOIIIG ... A S e O]
802 SPIEIEL TUNCLION ..o ionimortusisinmmnsisorminissisoi s b e 73
ol 0 T TV T T (o R R e e 73
B2 SR PIUCOSE cconiormrions i s aiismsinsiims o srhorni et L 75
e T R R I T
527 Liver Hpid profile ... .. oo bt 80
5,2.8. Complete BIOOd COMBL ................cccoocuniinissmmismmmiomiminmssmssmisbssarsnosaiasesss 86



iv

Page

3.3, BVperglycemifl ..o e i o ek e 88
5.3.1. Body weight gain, feed efficiency ratio and relative organs

o i 1| IR O S A SRR O | 88

A3 2 Lipid prafile R e e 92

R RTINS SR

8.3 LAver DIneHON ..ot o i sy, BOE

5:3.5. Kidney Mnetlon o B sty LOS

530, Seram TBA . i S e S 109

S A ACUTe PRl JHHITE o D oot st S 113
5.4.1. Body weight gain, feed efficiency ratio and relative organs
I . i s b o AT s il A 113
52, LADIO PEOELC ...oinimmtonarcssusmmmiismssspssmssmsisamsimmsmnsib 116
5.4.3. Serumm GIUCOSE ... sssssensssssessssssssens | 122
5.4.4. Liver function ... e R 125
SAS. Kianey IBCHIONS . Tl i il sssssshss s e s 127
5.4.6. Complete blood count ... 142
5.4.7. Histopathological ... 145

3.5, HYDCTUTICEIMIR ..ottt cnssosssmsmammemmersessms oo 148
5.5.1. Body weight gain, feed efficiency ratio and relative organs

1 | IR IR S S 148

B.5.2. 1ApId Profile ......ouimiiminnmmmmimmsmmmsossina st s 152

et B BECTC ) [T LT NN A PO o5 . 160

554 Kidreylametion - o o s 162

255 Liver Binction . RYSCRBEINEL . st i 00

5.0, Lol POISORINE o e s oseses st s s s 166
5.6.1. Body weight gain, feed efficiency ratio and relative organs

WRIEHE et TN L L oxisyiistensesers it s sispees 166

S6.2. Fapid profille .o A aasen] | A

5.6.0. Sertm BIUCOSE o ST ikt AP



Page
B0 Lver TUNCHION ..o S i e o 180
SO KIANEY FUICHION .......cocouiiiiimsnssinmsiossivass wississinsmsiosseonssssvissi st w et 183
SOGINEENm TBA .. o i ek NSRS 183
5.0.7. Complete DIood COMMBE ...t 188
50.8. Hislopathelogical ...t 198
RECOMMENDATION .........oooooomeseeeeresiesss s sssssssssssssss st sessssos e 204
BUINMMIERIRY .. ..o b e s e S s 205
T TR Tl 6 e e B e o S AR SRS I ) 215

ARABIC SUMMARY



LIST OF TABLES

Table Page

1 | Chemical composition of two different of Brown algae and algae
2 | Ash and minerals contents of brown algae and algae mixture ... 55

3 | The contents in brown algae and algae mixture as well as garlic
of heavymetil{legd) i R 5 o bl 35

4 | Effect of adding different types of algae to hypercholestromic rats
diets on BWG % and FER (at 10% level) ...................con. | 38

5 | Effect of adding different types of algae to hypercholestromic rats
divis onvelative oroan WEERE D i iwimmum st | 100

6 | Effect of adding different types of algae to hypercholestromic rats
diets on total lipid, triglycerides and phospholipids ............................. 62

7 | Effect of adding different types of algae to hypercholestromic rats
diets on total cholesterol and lipoproteins ... 66

8 | Effect of adding different types of algae to hypercholestromic rats
diets on otherogenic R LR i oo st 70

9 | Effect of adding different types of algae to hypercholestromic rats
diets on TC/HDL, TC/LDL and LDL/HDL ... 72

10 | Effect of adding different types of algae to hypercholestromic rats
diets on liver fanctions (R @i 74

11 | Effect of adding different types of algae to hypercholestromic rats
diets on kidney functions (g Lal) ...........coom iz 76

12 | Effect of adding different types of algae to hypercholestromic rats
dicts on serum gIHCOSC o i s i tssississisims s s 77

13 | Effect of adding different types of algae to hypercholestromic rats

diets on content of malondialdehyd (nmol/ml) ... il




