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ABSTRACT

This study was conducted at commercial poultry farm in Aboalkassib from
9/3/2013 to 9/5/2013. A total of 60 day old quail chicks were randomly distributed to
four groups , 15 birds for each treatments. Treatments were (1): control group , (2) :
100 ml genistein per 1 litter of drinking water, (3): 100 ml genistein plus 10 ml
vitamin E per 1 litter of drinking water , and (4): 150 ml genistein plus 10 ml vitamin
E per 1 litter of drinking water . T3 caused significantly (P<0.05) increase in PCV and
Hb during two periods of the experiment, and in the cholesterol concentration during
(0-30) days of age . Whereas, T3 and T4 caused significantly (P<0.05) increase in the
cholesterol during (0-60) days of age . Glucose also increased significantly (P<0.05)
in T4 during (0-30) days of age and in T2 during (0-60) days of the of the experiment.
T2 resulted in increase in estrogen concentration significantly (P<0.05) during 0-30

days of the experiment.

INTRODUCTION

The isoflavone genistein as a phytoestrogen that found in soy and soy products
in different concentration ( 1,12,19) , has been given a great attention by researchers
in the last seven years in the human and animal studies , because of its ability in
treatment of some disease including diabetes , osteoporosis , arthritis and various
types of cancers ( 13) and its role in the prevention of obesity (2, 16) as a result of its
effects on glucose and lipid metabolism (10, 25). Genistien has antioxidant properties
(9, 20, 28) which might be attributed to its influence to decrease the production of free

radicals in plasma , liver , brain and kidney of male rabbits ( 30). Diets containing
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genistein obviously enhances the activities of antioxidant enzymes in mice ( 3, 28) . In
poultry studies , dietary of genistein improved weight gain and meat quality of male

broiler ( 8) which are the main aim in broiler production .

On the other hand , vitamin E as antioxidant that involves in the metabolic
processes such as preventing oxidation of unsaturated fatty acids and lipids , it can
inhibits formation of toxic peroxides of unsaturated fatty acids (7, 26 ). In mice ,(27)
found a protective of vitamin E role against oxidative stress by enhancing the level of
endogenous antioxidants and inducing heat shock protein gene expression . For all
those previous observations , this study was conducted to investigate the influence of
genistein on the performance of Japanese quail birds . In addition , vitamin E was
used in the same level as complementary antioxidant to strength the role of genistein

in some of the experimental treatments

MATERIAL AND METHODS

This study was conducted at commercial poultry farm in Aboalkassib from
9/3/2013 to 9/5/2013 to investigate the influence of adding genistein into drinking
water on some performance and physiological parameters of quail birds( Coturnix
coturnix japonica ) .A total of 60 day- old quail chicks were randomly distributed to
fourgroups , 15 birds for each group as follow : group (1) : the birds were drinking
water only , group (2): the birds treated 100 ml genistein per 1 litter of drinking water
, group (3) :the birds treated 100 ml genistein plus 10 ml vitamin E per 1 liter of
drinking water and group (4) :the birds were treated 150 ml genistein plus 10 mi
vitamin E per 1 liter of drinking water.Birds were housed in pens at dimensions of
(60x60) cm , providing (240) cm? per bird . Birds fed diet containing 20% crud
protein and 2800 kcal /kg of metabolic energy during 0-30 days of age and 18%
crud protein and 2900 kcal/kg ofmetabolic energy during 30-60 days of experiment .
Feed and water provided ad libitum for birds daily. Body weights recorded after 30
and 60 days of age for all experimental birds. After 30 and 60 days of experiment ,
two randomly birds from each treatment were weighted by scale . Blood samples also
were taken from slaughter birds to measure hemoglobin concentration (Hb) according
to method of (22) . Packed cell volume (PCV) accounted according to ( 16).
Cholesterol , total protein and urea concentrations were made by use of measurement

system of France Biomerieux company . Measurement systems designed by
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Biochemica company were used to measure albumin concentration . Glucose
concentration were measured by England Plamatec company. Concentration of
estrogen and testosterone hormones were measured by use measurement systems of
American MonobindInc company.

Data of experiment were analysed by using of SPSS (24) statistical program.

RESULTS

Body , carcass , thigh and breast weights are presented in table (1). No
significant (P<0.05) differences were observed among treatments during the two
periods of genistein supplementation in body and carcass weights and in thigh weight
during (0-30) days of experiment period. T2 showed heavier thigh weight
significantly (P<0.05) compared to T1 and T3 during the period from 0-60 days of the
age . T4 showed less breast weight significantly (P<0.05) in comparison to other

treatments during (0-30) days of the experiment . Whereas, there were no significant

(P<0.05) differences observed among treatments during (0-60) days of

experiment .

Table (1) Efiect of geneste in and witamdin E on bodysy weight and cuts weight
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The results ofPCV and Hb are presented in table (2) . Birds of T3 showed a
significant (P<0.05) increase in PCV and Hb during two periods of the experiment

compared to other treatments .

Table (2). Efectofgenesteinand vitamin E on some blood parameters in

Quail (Means=5E)
Treatments Period (dayz) PCV% Hb ( g o' 100ml)

T1 0-30 36 b 830 b
211 006
T2 0-30 2 b 870 b
261+ 0,08
T3 0-30 442 a 11.2 a
230 010k

E] 0-30 170 ¢ 61 c
1.00= 000

means 20 87
100 0.06=
Tl 0- 60 360 b 112 b
231+ 0.0
T2 0 - 6l 309 ¢ 103 b
261t 0.0
1K} 0- 60 430 a 149 a
301 0.0
™ 0-60 304 ab 13.1 ab
241+ 0,06

means N8 12.5
200 008

Dhfferent lettars withn colvmn mesns sigmficant differsnce (P<0.05) betwesn treatments
and period. T1: control | T2: 100 ml genesten, T3 : 100 ml genestien+ 10VitE | T4: 150 ml
genestein + 10 ml VitE.

There was a significant (P<0.05) increase in cholesterol concentration of birds
(table 3) , thattreated with T3 during (0-30) days period than those of other groups
whereas the cholesterol increased significantly (P<0.05) in T3 and T4 during (0-60)
days of the experiment in comparison with other treatments (table 3) .There was
asignificant (P<0.05) decrease in cholesterol concentration after 60 days of genistein
supplementation (0-60) days . Total protein concentration of birds supplemented with

T3 increased significant (P<0.05) in comparison with other treatments (table 3).

Table 3 revealed a significant (P<0.05) increase in glucose of birds that were
treated with T4 during the period (0-30) days of age and another increase were

showed in glucose of birds treated with T2 during (0-60) days of the experiment .
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Table (3): Effect of genestein and vitamin E on blood biochemical parameters in

Ouail (WBans=SE)

Treatments Period Cholesterol | Total protein Albumin Glucose Urea
[days) gmy 100miI gm, 10:0ml £m100m mg,/100mI £m,1000miI
I

T1 o-30 1134 = 2.64 b 125 277 ¢ 0.146
+10.2 016 004 +1.11 +0_ 001

T2 0-30 620 b 3.2 b 0.96 60.2 b 0.130
+71 014 HD.01 3 3 +H0.002

= 0-30 1180 = 5.14 3 174 21.6 b 0.145
+113 o111 002 +3 95 0001

T4 0-230 0.2 b 220 b 1.23 120.0 a 0. 140
9. 90 o1z 0.0z *6.61 H0.00=

mesans 927 A 351 125 743 0,140
5.8 O 10 HD.01 #4801 +0.001

T1 o-60 41 67 b 294 213 477 C 0126
+6.11 +o11 0.0z 002 +0.004

T2 O-60 41.80 b 3.88 2.17 147.5 a 0. 140
+2.31 12 .02 +4 50 +0.005

T= 0 -60 62.11 = 235 171 86.0 b 0136
£3.33 012 +H0.01 42 12 +0.003

T4 o-60 57.40 a 270 1.24 49.5 C 0.123
42 21 002 +0.05 =1 86 0003

means 51.76 B 3.07 177 8327 0.134
+2.11 #0011 HD.02 +2 23 +H0.002

DHferant small and biz letters within column means
between treatments and peniods respectively. Tl: control . T2: 100 ml genssbien, T3 :

semficant difference (B<0.03)

ml gensstien + 10 Vit E | T4 150 ml gensstein + 10 ml VitE

100

Table 4 revealed a significant (P<0.05) increase inestrogen concentration of
birds supplemented with T2 during 0-30 days of the experiment , also , increasedin
birds treated with T3 and T4 during (0-60) days of experiment . Concentration of
testosterone hormone decreased significantly (P<0.05) in birds T4 comparison with
T1 and T3 during 0-60 days of the experiment (table 4) .

Tabl= (4): Effect of gensstein and witarmin E on steroid hormonss in serem for different

period in Quail (Meant2 E)

tratments | Period (davs) Estrogen (ng'ml) | testosterone (ng'ml)
Tl (-3 1008 =10.11 b 1.658 =001
T2 0-30 1230=1200 a 140 = 002
T3 (-3 052990 b 1.42 £ 0.06
T4 0-30 11742111 ab 1.50L 003

meafs 027881 A 140 £ 004
Tl 050 5214=242 b 1. 00035 a
T2 050 520301 b 140=001 ab
T3 050 416 =441 a 1722002 a
T4 050 00277 a 113 =005 b

means 517211 B 1512004

difference (B0 .03} bebweaen treatments
1M ml genestien + 10 Vit E | Td: 1530 ml
genestein + 10 ml Vit E .

Dhfferent lattars within colimn means sigmficant
and period. T1: controd | T2: 104 ml gensstien T3 :
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DISCUSSION

The effect of supplemented genistein by drinking water on body parameters as
noticed in our results are variable when .(8) found increase in body weight of male
broiler when they were fed diet containing 10 or 20 mg of genistein /kg of the diet .
Whereas,(29) reported that isoflavones supplemented into the diet at 1 and 5 % did
not influence the growth performance of the Japanese quail . These results is possibly
related to the period of genistein addition .(4) reported that isoflavones may act as

estrogen agonist depending on dose , duration of use , individual metabolism .

The reason ofthe increase in PCV and Hb during two period , may be due to
the ability of genistein to enter cell membrane of red blood cells and also may involve
in the biological activity of hemoglobin synthesis by formation bonds which bind

ferric with haem molecule ( 17).

(23) also pointed out that phytoestrogen can binding with cholesterol in the
intestinal and then it absorbed into body tissues , which may cause increase in
cholesterol concentration in the blood serum .Genistein may also has the role in
carbohydrate metabolism by increase acetate release which is the main responsible
factor in the cholesterol synthesis (18) . Our results agreed with the results of (14) .

The result of decrease cholesterol concentration in this study after 60 days of
treatment may due to the ability of genistein to depress high cholesterol levels in the
case of pronologed periods of use (21) because of the utilization from the cholesterol
in the process of estrogen hormone synthesis in the birds with advantage of ages ( 25)

. Similar results were also observed by (13) .

The reason of increase of glucose in T4 during (0-30) days of treatment , may
relate to the truth that genistein has substantial role in the process of glycogen
phosphorylation happening in the muscles , as well as , it causes increase of
glycogen analytic in the liver and releasing it into blood serum ( 25). (5) pointed out
that genistein may activates B-cells of pancreases to produce insulin and increase

glycogen analytic to glucose . Our results agreed with the results of (11) in mice.

Isoestrogen structure of phytoestrogen also may help in the process of binding

genistein to estrogen receptors in the uterus , ovaries and testes instead of estrogen
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and as a result , estrogen concentration increase in the serum ( 25) , which may be the
cause of increase estrogen concentration in birds that supplemented with T2 during 0-
30 days of experiment. Genistein also may inhibit secretion of testosterone hormone
from leydig cells or it may has role in the mechanism by which secretion of

testosterone stop (15) .
CONCLUSION

From our results , we concluded that use of treatment , almost , improved
breast weight and thigh weights but decreased cholesterol levels. There was
fluctuation respecting the influence of treatments on estrogen and testosterone

hormones levels .

Oland) ) sl 2dl 4 gon a5 Aduliill Cliall any b (piaiall il

(Coturnixcoturnix japonica )

Lﬁmy‘w‘;h\-ﬂ M\J.\.Gad;\.m ?“‘G‘J“J:’J-‘jj
(Bl s peadle 3 peadl dadla ¢ del ) 3l A ¢ Al gall 5 i) Al

dadAl)

. 2013/5/9 3a152013/3/9 w sl uaddl ol 8 bl cal s Jis 84 el el
Ol aladiuly CObae drg ) () "L sdie e 35 Gl Gland) il #1800 A 1 B0 padial
100 aladiad : (2) ¢ (R laal ) 5kl (1 ) & cOllaal) | dlabes JSU M4 15 15 @dlsos ¢ E Gaalid s
SV E el (g e 10 40l Cilian G Jo 100 alasiad @ (3) ¢ il ela (e il 1 IS iian Ja
el ele e Al JSTE Gaalid (e Je 10 49l Cilias Gtasia Jo 150 pladial (4) ¢ il ele (0 sl
A sl gasgl) 5 o g all pal) i S aaa 8 (P<0.05) dsina 33l ) I (T3) AN dlabaall
G ey, 45a3d) (0 a5 (30-0 )5 YA g i K1) 38 5 8 saly ) Gl g ¢ Ayl 5 g
Al ge "l s (60-0) 5l J3a J s i S 38 5 (3 (P<0.05) Aasina 83l T4 5 T3 Glilaleall
L) e "l (30-0 ) il JOA T4 Aldbadl) aladind die (P<0.05) "bsiza 35S 5l (5 gina 313 3)
8 (P<0.05) 4 sine 55 (M T2 Adbaall aa) | &y 2l (30 "o 53 (60-0) 5 sl J5N& T2 Adlall 3
Al e "lags (30-0) Bl JBA Cpa g siuY) 5SS

66



Bas.J.Vet.Res.\VVol.1,No.1.2014.

REFERENCE

1-Anthony , M. S;; Clarkson, T. B. and Williams, J. K. Effects of soy isoflavones on
atherosclerosis potential mechanisms . Am. J. Clin. Nutr.,(1998) 68:13905-
13935.

2- Astrup, A.; Dyerberg, J.; Selleck, M. and Stender, S. Nutrition transition and its
relationship to the development of obesity and related chronic disease .
Obese Rev.,(2008) 9:48-52.

3- Cai, Q. and Wei, H. Effect of dietary genistein on antioxidant enzyme activities in
Sencar mice. Nutr. Cancer , (1996) 25:1-7.

4- Cassidy, A. Potential risks and benefits of phytoestrogen rich diets . Int. J. Vidam.
Nutr. Res.,(2003) 73:120-126.

5- Cederroth, C. R.; Vinciguerra, M.; Gjinovci, A.; Kuhne, F. and Klein, M. Dietary
phytoestrogens activate AMP-activated protein kinase with improvements in
lipid and glucose metabolism . Diabetes,(2008) 57:1176-1185.

6- Dacie; J.V. and Lewis; S.M. Practical Haematology. 5th ed. The English Language
Book. Soc., London.(1974).

7- Halliwell, B. and Gutteridge, J. M. Free radicals in biology and medicine. 2™ ed.
Oxford university press, New York. NY.(1989).

8- Jiang, Z. Y.; Jaing, S. Q.; Lin, Y. C.; Ma, X. Y.; Xi, P. B.; Cao, T. and Wang, X. Q.
Effect of genistein on antioxidative defense system and membrane Fluidity
in chick skeletal muscle cells. Asian-Aust. J. Anim. Sci., .(2007)21:1220-
1225.

9- Kapiotis, S.; Hermann, M.; Held, I.; Seelos, C.; Ehringer; H. and Gmeiner, B. M.
K. Genistein , the dietary-derived angiogenesis inhibitor , prevents LDL
oxidation and protects endothelial cells from damages by atherogenic LDL.
Arter. Thromb. Vasc. Biol.,(1997)17:2868-2874.

10- Kim, M. J.; Maachi, M.; Debard, C.; Loizon, E.; Clenent, k. Hainque, B. Capeau,
J.; Vidal, H. and Bastard, J. P. Increased adipose receptor-1 expression in
adipose tissue of impaired glucose obese subjects during weight loss . Eur. J.
Endocrinal, .(2006)5:155-161.

11- Lee, J. S. Effects of soy protein and genistein on blood glucose , enzyme activities
and lipid profile in streptozotocin-induced diabetic rats . Life Sci.,
(2006)79:1578-1581.

67



Bas.J.Vet.Res.\VVol.1,No.1.2014.

12- Liggins, J.; Runswick, S. and Bingham, S.A, Daidzein and genistein content of
cereals. Eur. J. Clin. Nutr., (2002) 25:961-966.

13- Mohammad - Shohi, M.; Rafiei, H.; Karandish, M.; Omidian, K. and Haidari, F.
Effect of calorie restriction supplemented with genistein on serum levels of
glucose , lipid profile and inflammatory markers (Resisting and hsCRP) in
obese rats. Asian J. Bio., (2012)7:98-105.

14- Nogowski, L.; Szkudelska, K.; Szkudelski, T.; and Pruszynska-Oszmalek, E.
The effect of phytoestrogen, genistein, on the hormonal and metabolic
status of pregnant rats hormonal and metabolic status of pregnant rats. J.
Anim. and Feed Sci., (2006) 15:275-286.

15- Opalka, M.; Kaminska, B.; Ciereszko, R. and Dusza, L. Genistein affects
testosterone secretion by leydig cells in rooters (Gallus gallus domesticus ) .
Reproductive Biology,(2004) 4: 185-193.

16- Orgaard, A. and Jensen, L. The effects of soy isoflavones on obesity.
Experimental Biology and Medicine , (2008)233: 1066—1080.

17- Pahari, B.; Chakraborty, S.; Sengupta, B.; Chaudhuri, S.; Martin, W.; Taylor2 J.;
Henley, J.; Davis, D.; Biswas, P. K.; Sharma, A. K. and Sengupta, P.
K. Biophysical Characterization of Genistein in Its Natural Carrier Human
Hemoglobin Using Spectroscopic and Computational aPproaches. Food and
Nutrition Sci.,(2013) 4: 83-92.

18- Pongsukwetchakul, A.; Kulaputana, O.; Patumraj, S. and Udayachalerm, W.
Genistein Improves Blood Sugar and Glycated Hemoglobin Levels in
Diabetic Rats. Thai J. Physiological Sci., (2007)20 : 31-36.

19- Reinli, K. and Block , G. Phytoestrogen content of foots — a compendium of
literature values . Nutrition and Cancer,(1996)26:123-148.

20- Ruiz-Larrea, M. B.; Mohan, A. R.; Pagonga, G.; Miller, N. J.; Bolwell, Z.
phytoestrogenic isoflavones . Free Radic Res.,(1997)26:63-70.

21- Ryokkynen, A. Effects of phytoestrogens on the reproduction and weight
regulation of mammals .University of Joensuu , Finland . Ph.D.
Thesis.(2006).

22- Schalm; O.W., Jain; N.C. and Carroll; E.J. Veterinary Haematology. 3rd Ed. Lea
and Febiger, Philadelphia., U.S.A.(1975).

23- Shehayek, E. Genetic regulation of cholesterol absorption and plasma plant sterol
levels: commonalities and differences. J. Lipid Res.,(2003) 44:2030-2038.

68



Bas.J.Vet.Res.\VVol.1,No.1.2014.

24- SPSS Statistical Packages of Social Sciences . Version 9.00.(2009).

25- Stevenson, L. M. The estrogenic effects of the soy phytoestrogen genistein on the
liver and bone of chickens . Auburn University, U.S.A. Ph.D. Thesis.(2012).

26- Sunder, A.; Richter, G. and Flachowsky, G. Influence of different concentrations
of vitamin E in the feed of laying hens on the vitamin E - transfer into the
egg . Proc. Soc. Nutr. Physiol., (1997) 6:114-152.

27- Ushakova T.; Melkonyan H.; Nikonova, L.; Mudrik, N.; Gogvadze, V.;
Zhukova, A.; Gaziev, Al. and Bradbury, R. The effect of dietary
supplements on gene expression in mice tissues. Free Radic Biol Med.,
(1996) 20:279-284.

28- Wei, H.; Bowen, R. Cai, Q.; Barnes, S. and Wong, Y. Antioxidant and
antiproliferative effect of the soybean isoflavone genistein . Porc. Soc. Exp.
Bio. Med.,(1995)208:124-130.

29- Wilhelms, K. W.; Scanes, C. G. and Anderson, L. L. Lack of estrogenic or ant
antiestrogenic actions of soy isoflavones in an avian model : The Japanese
quail. Poult. Sci.,(2006) 85:1885-1889.

30- Yousef, M. I.; Kamal, K. I.; Esmail, A. M. and Baghdadi, H. H. Antioxidant
activities and lipid lowering effects of isoflavone in male rabbits . Food and
Chemical Toxicology, (2004) 42 : 1497-1503.

69


http://www.ncbi.nlm.nih.gov/pubmed?term=Melkonyan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=8720897
http://www.ncbi.nlm.nih.gov/pubmed?term=Nikonova%20L%5BAuthor%5D&cauthor=true&cauthor_uid=8720897
http://www.ncbi.nlm.nih.gov/pubmed?term=Mudrik%20N%5BAuthor%5D&cauthor=true&cauthor_uid=8720897
http://www.ncbi.nlm.nih.gov/pubmed?term=Gogvadze%20V%5BAuthor%5D&cauthor=true&cauthor_uid=8720897
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhukova%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8720897
http://www.ncbi.nlm.nih.gov/pubmed?term=Gaziev%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=8720897
http://www.ncbi.nlm.nih.gov/pubmed?term=Bradbury%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8720897
http://www.ncbi.nlm.nih.gov/pubmed/8720897

