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Abstract 

     This study was conducted to evaluate the efficacy of turmeric powder (Curcuma longa) 

at a dose of 80 mg/kg ration ,ginger (Zingiber officinale) at a dose of 0.75gm/kg ration and 

hydrated sodium calcium aluminosilicate (HSCAS) at a dose of 0.5% to counteract the 

toxic effects of aflatoxin B1 at dose of 2.5ppm/kg ration in broiler chickens. Hundred sixty 

chicks of  one day age  were distributed into 8 groups at 7 day of age. First group kept as 

control , 2
nd

 group fed ration contain AFB1, 3
rd

  group received ration contain AFB1+  

HSCAS,4
th

 group received ration contain AFB1 + Curcuma longa powder,5
th

 group fed 

ration contain AFB1+ Zingiber officinale, 6
th

 group fed ration contain AFB1 + HSCAS + 

Curcuma longa + Zingiber officinale 7
th

 group fed ration contain AFB1 + Curcuma longa + 

HSCAS, 8
th

 group fed ration contain AFB1 + Zingiber officinale + HSCAS. The feeding 

program continued  till 45 day of age. Body weight was recorded weekly, serum samples 

we collected for biochemical studies at the end of experiment while organs (liver, kidney 

and intestine) were collected for pathological studies at 21 and 45 day of age. The results 

cleared that chicks of the 2
nd

 group showed significant  decrease in body weight  while 3
rd

 

,4
th

 ,5
th

 ,6
th

 ,7
th

 ,8
th

 groups showed a significant increase in body weight  which appeared 

clearly at 45 day of age ,5
th

 and 6
th

 groups recorded the highest body weight .Regarding to 

biochemical parameters, the results revealed that the chicks of group 2 posses the lowest 

values of serum total protein, albumin, globulin and showed significant  increase in liver 

enzymes AST, ALT and ALP concentration.  Also, a significant increase in serum  uric 

acid, urea, creatnine and total cholesterol concentration  level .The use of Curcuma  longa 

and/or Zingiber with or without (HSCAS) showed a significant improvement of the values 

constituent  and returned to normal level. In group 2 the liver, kidney and intestine showed  

necrotic changes. While groups treated with Curcuma longa and/or Ginger  showed 

improvement in histopathological  effects of aflatoxin B1 especialy in group (6) at 45day of 

age. 

Key words: Aflatoxins, curcuma longa, ginger, broiler, performance, biochemical parameters, 

histopathological change . 
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Introduction 

Aflatoxins (AF) are mycotoxins produced by the toxigenic fungi mainly by 

Aspergilus flavus and Aspergilus parasiticus. AF was ingested by the bird accumulate in 

different tissues, organs and eggs and entered into human food chain which posses a major 

risk to human health. AFB1 is the most biological active form of aflatoxins that found on 

food (Batt et al.,2001). AFB1cause lesions in liver, kidney, spleen and other vital organs 

which lead to decrease growth and performance in poultry (Sandhu et al., 2005). The 

clinical signs affected birds are decreased food intake ,decreased body weight, poor skin, 

decreased egg production and increase suceptability of the bird to infectious diseases which 

indicate impaired immune system (Bakshi et al.,2000). Aflatoxins in broiler chickens has 

been widely investigated as carcinogenic, mutagenic, teratogenic (Wildet al.,2000,Sur, 

2003). The adverse effect of aflatoxin depends on age, species, nutrational status of birds as 

well as dose and period which it is consumed (Smith et al.,1995). It is inhibit the 

enzymatic activity involved in the metabolism of carbohydrates, proteins, lipids and nucleic 

acid as well as blood total proteins, cholesterol and urea concentration (Dewegoda and 

murthy,2005). Maurice et al.(1983) demonstrated that oral intake of low concentration 

(50 or100 ug/kg) aflatoxins with feed could disturb the normal metabolism in broiler 

chickens, according to the American food and drug Agency (FDA) permissible dietary 

aflatoxin concentrations for poultry are up to 20 ppb(Aravind et al.,2003). Certain plant 

compounds like flavonids and curcuminoids posses antioxidant property, inhibiting the 

biotransformation of AFB1 to their active epoxide derivatives (Lee et al.2001). The most 

recent dietary formulation approach to prevent mycotoxicosis in poultry is an incorporation 

of antioxidant with adsorbent (Surai et al.,2001). Tumeric is a medical plant has been 

reported to have antimicrobial, anti-inflammatory,antiviral antioxidant and anticancer effect 

on various labolatory animals (Anto et al.,1998). Curcuminoids (TCMN) yellowish 

pigments present in turmeric powder have shown antioxidant and protective effects against 

AFB1(Nisarani et al.,2009).Gowda et al., (2008) reported that addition of turmeric to 

AFB1 diet significantly (P>0.05) improved weight gain of chicks and normalized the 

altered activities of LDH and ALT induced by AFB1 (Nayak and Sashidhar  2010), 

addition (HSCAS) to the diet AFB1 significantly (P<0.05) improved feed intake and weight 

gain and reduced relative liver weigh. The addition of turmeric and HSCAS ameliorated the 

adverse effects of AFB1 on some of the serum chemistry parameters and reduction in the 

severity of hepatic microscopic lesions (Sapcota et al., 2009) reported that using Curcuma 

longa in commercial broilers during aflatoxicosis (300ppm of AFB1) improved carcass 

parameters, livability, performance index. They concluded that inclusion dry powder of 

Curcuma longa at dose 1.5g/Kg of feed can be used to reduce the negative effect of 

aflatoxin as ameliorating agent. In  addition inhibited the spore count and the AF 
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production (Gowda et al.,2004). Ginger is a perennial herbaceous plant that is apart of 

zingiberacease family .The use of Z.officinal rhizome has gaind popularity among modern 

physicians in recent years (Abo-Ghanema et al.,2012). Z.officinale were used as food 

additive to improve the health state, performance and productivity of many farm animals 

(El makki et al., 2013). Ginger as carminative, diuretic tonic and disinfectant compound 

contain glucosinolate, sterols and trite pens (AL yahya, 1998).Using aqueous extract of 

Zingiber officinale effectively ameliorated the deviation induced in both kidney and heart 

of animals administrated AFB1 (Azza and Nadia, 2009). Najafi and Taherpour(2014) 

reported that using 0.8% ginger could be suggested as effective alternative for virginimycin 

with respect to feed efficiency and health parameters, adding of turmeric rhizome powder at 

3% concentration to diet significantly decreased serum total cholesterol, Aspartate amino 

transferase (AST) and Alanin amino transferase (ALT) (Zhang et al.2009). The 

supplementation of ginger 3% have some positive effects on production performance and 

some blood metabolites of lying hens (Malekizadeh et al.,2012). The supplementation of 

laying hen diet with ginger root at rate of 0.5-0.75% diet positively influence egg 

production and plasma antioxidant status of laying hens, decrease feed concentration of egg 

yolk cholesterol with no adverse effect on egg weight and feed conversion of hens 

(Abdollah et al.,2014). The most recent economical and promising approach to prevent the 

aflatoxins in poultry is combined using of adsorbent and turmeric compound (Gowda et 

al.,2008and Diaz et al., 2009) . 

Hence, this research study was conducted to investigate and evaluate the efficacy feed 

additives containing HSCAS, turmeric powder and ginger either singly or in combination to 

counter the adverse toxic effect of aflatoxin B1 in broiler chickens. 

Materials and Methods 

- AFB1 production: was done according to Davis et al.(1966 ) using Aspergilus flavus 

standard toxigenic strain which obtained from microbiology department faculty of 

veterinary medicine Mansoura university. The fungus was culture on potato dextrose agar 

for four days at 25˚C. Rice was autoclaved three times in succeeding days. A 6mm block 

of fungus from the edge of a growing colony was inoculated onto 100gm sterilized rice 

and incubated at 25˚C for 7days, it was then autoclaved twice to kill the fungus then rice 

dried in oven at 56˚C for 48hrs .The concentration of AFB1 was measured using HPLC 

compared with standard aflatoxin B1 which was obtained from Sigma chemical company 

.The amount of AFB1 to be mixed in feed of each calculated, the quantities of fermented 

rice containing required amount of AFB1were weighed and extracted by soaking into 

three fold quantity of chloroform (100-300) for overnight and filter through cotton cloth 

.All chloroform was evaporated, the concentration residues were resuspended into 100ml 
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polyethylene glycol, the suspention was evenly mixed in 0.5kilograms and finally in the 

required quantity of feed . 

- Hydrated sodium calcium aluminosilicate (HSCAS): is a feed additive, adsorbent and 

toxin binder was obtained from veterinary pharmacy at Mansoura. 

- Turmeric powder (Curcuma longa) and Ginger (Zingibero fficinale) were obtained from 

Sigma Aldrich. 

- Experimental chickens :One hundred and sixty(Cobb500) ,day old broiler chicks were 

purchased from a commercial hatchery. The birds were kept in cleaned and disinfected 

pens. Birds were maintained on 14 hours continuous light schedule throughout the 

experimental period (45days).chickens were vaccinated against Newcastle and Gumboro 

diseases .  

-Experimental design: At seven day of age chicks were randomly distributed into 8 groups 

each contain 20 chicks and used to evaluate the efficacy of turmeric powder at dose of 

80mg/kg ration (Wafaa et al.2013), ginger at dose of 0.75gm/kg ration (Abdollah et 

al.2011) and HSCAS at dose of 0.5% (Dawoud et al.2002) to counteract the toxic effects 

of AFTB1 at dose of 2.5ppm /kg ration (Wafaa et al.2013) 1
st 

group fed standard ration 

and kept as control . 2
nd

 group fed standard ration contaminated with AFB1, 3
rd

 group 

received ration contain HSCAS+AFB1,4
th

 group fed ration contain AFB1 + Curcuma 

longa powder, 5
th

 group fed ration contain AFB1 + Zingiber officinale, 6
th

 group fed 

ration contain AFB1 + HSCAS + Curcuma longa + Zingiber offinciale, 7
th

 group fed 

ration contain AFB1 + Curcuma longa + HSCAS. 8
th

 group fed ration contain AFB1 + 

Zinger officinalis + HSCAS. This feeding program continued till 45 day of age. 

- Growth performance parameters: The body weight of chickens were recorded weekly 

.The body weight gain and FCR were recorded at the end of the experiment. 

- Biochemical studies : blood samples were collected from 10 chicks of each group at the 

end of experiment period and centrifuged to obtain serum samples for measurement of 

biochemical parameters which include serum total protein, albumin, globulin, ALT, AST, 

uric acid, urea, creatinine, alkaline phosphatse and cholesterol. All tests were measured 

calorimetrically using commercial kits (bio-merieux-co, Marcy l E Toil France ) 

- Pathological studies: Clinical signs and post mortem findings were recorded. At 21 day 

and 45 day of age 5 chickens from each group were scarified. Specimen from liver, 

kidney and intestine were collected and fixed in 10% buffered neutral formalin solution , 

dehydrated in gradual ethanol (70-100%) cleared in xylene and embedded in paraffi, five 

micron thick paraffin sections were prepared and then routinely stained with 
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hematoxlyine and eosin (H&E) dye (Bancroft and Gamble, 2007 ) and then examined 

microscopically. 

- Quantification of aflatoxin residues: Other specimens from liver were collected for 

quantification of aflatoxin residues using HPLC. 

-Statistical analysis :The obtained data were analyzed using the liner model programs of 

SAS(1990).The difference among means were tested using Duncan Multiple range test 

(Duncan,1955). 

Results and Discussions 

-Growth performance parameters: 

Body weight: The results in table (1) showed, that there were a significant difference (p≤ 

o.05) in body weight between positive control group (G2) and all other groups at all the 

period of the experiment. At 14 day of the age there were not a significant difference in 

body weight between negative control (G1) and (G3,G6,G7 &G8). At 21 day there were a 

significant increase in body weight between (G5,G7&G8) when compared to (G1). At 28 

days of age there were a significant increase in body weight between (G5,G6&G8) and 

negative control (G1). At 35day of age there were a significant increase in body weight 

between (G3,G5,G6,G7&G8) and (G1). At 45 day of age there were a significant increase 

in body weight between all intoxicated and treated groups and negative control (G1). The 

highest body weight were (1968,1868&1824 gm) for (G6,G8&G5) respectively. 

Body weight gain and Food conversion ratio: Table (2) showed that there were 

significance difference (p≤ 0.05) in body weight gain between control group (G1) and 

aflatoxicated group (G2) and aflatoxicated treated groups. Among the treated groups the 

highest body weight gain were (1685, 1577, 1557) for (G6, G8&G5) respectively. Also 

there were significance difference (p≤ 0.05) in FCR between aflatoxicated group (G2) and 

aflatoxicated treated groups. The lowest FCR were (1.47, 1.52& 1.56) for (G6, G7&G8) 

respectively.The reduction in body weight, body weight gain and increase in FCR in 

aflatoxicated group(2) in agreement with the results obtained by (Tedesco et al.,2004,Shi 

et al., 2006,Denli et al.,2009 and Wafaa et al.,2013).The depression in growth upon 

feeding aflatoxin could be attributed to reduced protein synthesis as reported by (Verma et 

al.,2002) reduce appetite by (Sharlin et al.,1980),increase lipid excreation in dropping 

(Osbrneand Hamilto,1981).Hassan et al,. (2000) stated that the toxicity of AFB1 as 

characterized by reduction in body weight gain as interfere with normal metabolic pathway 

throught the inhibition of protein synthesis and enzymes system that is involved in 

carbohydrate metabolism and energy release .Another point of view was discussed by ( 

Nelson et al.,1982).who postulated that aflatoxin reduce the ability of the bird to digest dry 
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matter .There is a significant improvement in growth performance parameters in treated 

groups when compared to negative control( G1).The highest improvement were recorded 

in(G6,G7&G8) respectively. HSCAS making AFB1unavailable for gut absorbtion and 

allowing the mycotoxin to pass harmless through the animal (Mabbett,2005 and Zhao et 

al.,2010).On the other hand the growth promoting effect exerted by curcuma longa on 

AFB1 was studied by(Yarru et al.,2009,Rangsaz and Ahangaran,2011) they 

demonstrated that supplementation of turmeric extract in diet containing AFB1 improve 

performance because the major antioxidant ingredient of turmeric is known to inhibit 

biotransformation of aflatoxin to aflatoxicol in liver (Lee et al.,2001).As well as dietary 

supplementation with ginger led to increase body weight it may be contributed to that, 

ginger contains volatile oils as zingibaine,zingiberol,gingrol and resin which speed digesion 

and enhance protein digesting enzymes ,these results agree with that obtained by (Demir et 

al.,2013 and Iqbal et al.,2011)  

-Biochemical parameters: Table (3) showed that there was high significant decrease in total 

protein in second group(G2) when compared to control group(G1) and compared to all other 

test groups.The reduction in serum protein might be contributed to the binding of aflatoxin to 

DNA,therefor, aflatoxin hinder transcreption and translation in return decrease protein synthesis 

while groups, (3,4,5,7,8) showed non significant changes compared to control group1 and to all 

other experimental groups. Whereas group (G6) showed significant increase in total protein 

compared to control group. These findings in accordance with that obtained by (Kalorey et 

al.,2005,Cavin and Schilter 2008 and Tejada-Castaneda et al.,2008). Albumin in second 

group showed high significant decrease compared to control group (Ramadevi et al.,2000) 

while serum albumin return to normal level in groups (5,6). Globulin showed high significant 

decrease in second group while in groups (5,6,7,8) the level of serum globulin return to normal 

level while groups (3,4) showed significant increase compared to control group (G1). Urea, uric 

acid and creatnine showed significant increase in second group which indicated renal tissue 

damage due to aflatoxin these results in agreements with data reported by (Denli et 

al.,2005,Bintvihoka and Kositcharoenkul 2006 and Yassein and Zghair,2012). While in all 

other experimrntal groups blood urea, uric acid and creatnine return to normal levels So, 

addition of turmeric powder and ginger with or without HSCAS significally effective in the 

protection against AFB1 by preventing its toxic effects as it reflected by ameliorating alteration 

in serum total protein ,albumin,globulin,and decrease in serum urea ,creatnine and uric 

acid.Turmeric powder and ginger providing antioxidant protection and HSCAS decreasing the 

amount of AFB1 absorbed (Kurkure et al.,2000 and Gowda et al,.2008). AST,ALTand ALP 

showed high significant increase in second group compared to control group which reflect liver 

tissue damage while other test groups showed non significant changes when compared to 

control group .These results in accordance with the study of (Ali Rafiee et al.,2013) and agree 
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with (Emadi and Kerman Shahi 2007 and Wafaa et al.,2013) who fed broiler chicks 

turmeric powder and found positive effects on liver enzymes reducing AST,ALT and ALP. 

Total cholesterol in second group showed high significant increase compared to control group1, 

while group 3 showed significant increase in total cholesterol compared to control group1, 

whereas groups (4,5,6,7,8) showed high significant decrease compared to control group1.(El 

Fara 20008,Ali rafiee et al.,2013 and Zomrawi et al.,2013).Arafa (2005) stated curcuma 

mixed with diet (0.5%v/v) decrease serum cholesterol by about 21% also it inhibit the aflatoxin 

production by Aspergillus flavus. Gowda et al.( 2004) found that using ginger extract lowering 

serum cholesterol by interfering with intestinal sterol absorbtion .ST-Ong et al.,(2000) and 

Abdollah et al.,(2014) reported that supplementation of laying hen diet with ginger root at the 

rate of 0.5 or 0.75% diet positively influence egg production  and plasma antioxidant status of 

laying hens and decrease concentration of egg yolk cholesterol with no adverse effect on egg 

weight and food conversion of  hens.  

Aflatoxin residues: results in table (3) indicated that the administration of aflatoxin B1 in 

broilers led to accumulation of AFB1 in liver, second group showed the highest level of 

AFB1 (0.78ppb), these results in agreement with that obtained by (Bintvihok and 

Kositchaenkal 2006) . Group (6) which treated with Curcuma longa, ginger and HSCAS 

showed the lowest amount of AFB1 residues (0.10) which reduced by (87.18%) followed 

by groups (4,7,3,8,5) which reduced by (83.4%,80.1%,78.34%,,76.5%,76.3%) 

respectively.Addition of Curcuma longa and ginger with or without HSCAS reduce the 

AFB1 residues these results confirmed by (Singh et al.,2002) who reported the antifungal 

activity of turmeric volatile oil,about 90% reduction in aflatoxin at 5-10mg/ml 

concentration of turmeric,also these findings attributed to the antioxidant curcumin in 

turmeric (Soni et al.,1992).In addition of turmeric inhibited the spore count of Aspergillus 

flavus and enhancement the phagocytosis (Gowda et al.,2004) 

Clinical finding: 

Symptoms: No clinical signs were seen in birds of the negative control group (G1). The 

clinical signs in chickens fed on diet contaminated with AFB1 (G2) were depression, 

anorexia, ruffling feather, closed eye, purple discolored feet and leg and lameness. These 

signs were less pronounced in treated groups. No mortalities were recorded in any group 

during the study (Bakshi et al., 2002). 

Macroscopical finding: The most observed gross lesions that detected in sacrificed 

chickens at 21 and 45 days of age were enlarged pale and friable liver with hemorrhagic 

patches on the surface. Enlarged and pale kidney with hemorrhagic patches and the 

intestine showed congestion and hemorrhage. The lesion severity decrease in the treatment 

groups than control positive group (G2), the lowest macroscopical changes were recorded 
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in (G6, G7&G8). 

Microscopical finding: 

           Liver in G2 at 21 day showed congestion and intense lymphocytic exudate in hepatic 

tissue and heterophilic recruitment replacing hepatic tissue. At 45 day showed massive 

hemorrhage and intense heterophilic exudate in hepatic tissue, lymphohistiocytic 

aggregation replacing hepatic tissue and congestion in hepatic sinusoids (fig1) these results 

similar to that obtained by (Rathod et al.,2013). Liver in G3 at 21 day showed congestion 

and intense lymphocytic exudate in hepatic tissue and heterophilic recruitment replacing 

hepatic tissue. At 45 day showed congestion and mild thickening in the wall of portal vein 

(fig2) these results in accordance with( Sapcota et al.,2009). In G4 at 21 day liver showed 

mild vacuolar degeneration. At 45 day liver showed normal hepatocytes with normal radial 

arrangement around central vein (CV) (fig3) .In G5 liver at 21 day showed foci of 

lymphohistiocytic exudate replaced hepatic exudates. At 45 day showed mild congestion in 

central vein and mild necrosis of hepatocytes (fig 4). In G6 at 21 day and at 45 day liver 

showed normal hepatocytes with normal architecture (fig 5). In G7 at 21day liver showed 

mild vacuolar degeneration with radial arrangement around central vein. In G8 at 21 day 

liver showed mild vacuolar degeneration and mild congestion in portal vein. At 45 day liver 

in G7 and G8 showed normal hepatocytes with radial arrangement around central 

vein.these findings in agreement with (Zahid  Hussain et al.,2008 and Ahmed et 

al.,2009). 

           Kidney in G2 at 21 day showed severe hemorrhage in interstitial tissue replacing renal 

tissue with necrosis in renal tubular epithelium. In 45 day kidney showed marked 

lymphohistiocytic exudate, hemorrhage in interstitial tissue and degenerative changes in renal 

tubular epithelium (fig6), these results agree with that obtained by (Denli et al.,2009 and 

Yassein and Zghair 2012) In G3 kidney at 21 day showed degenerative change in renal 

tubular epithelium and marked interstitial hemorrhage. At 45 day kidney showed hyperplasia 

in mesangial cells of glomeruli and mild necrosis in renal tubular epithelium (fig7). In G4 at 

21 day kidney showed necrosis in renal tubular epithelium and intense hemorrhage in 

interstitial tissue. At 45 day kidney showed normal renal glomeruli and normal renal tubules 

with normal lining epithelium (fig8). In G5 at 21 day kidney showed diffuse hemorrhage in 

interstitial tissue. At 45 day kidney showed moderate increase cellularrity of glomerular tuft 

capillaries with mild degeneration in some renal tubules (fig9). In (G6) at 21day and at 45 

day kidney showed normal renal glomeruli and normal renal tubules with normal lining 

epithelium (fig10). In G7 kidney showed cloudy swelling in some renal tubules. At 45 day 

showed normal renal glomeruli and normal renal tubules with normal lining epithelium. At 

21day (G8) showed diffuse hemorrhage in interstitial tissue. At 45 day showed normal 
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glomeruli with mild degeneration in some renal tubules.So, using of cuecuma longa, ginger 

and HSCAS reduce the pathological lesions which induced by AFB1( Zahid Hussain et 

al.,2008 and Ahmed et al.,  2009).     

Intestine in G2  at 21 day showed necrosis and desquamation of some intestinal villi 

and at 45 day showed destruction of some villi, with necrosis and sloughing of enterocytes, 

congestion and lymphocytic infiltrate in lamina propria, beside necrosis in enterocytes 

(fig11) these findings similar to that obtained by (Yassein and Zaghair 2012) . Intestine in 

G3 at 21 day showed necrosis in intestinal villi with heterophilic infiltrates. At 45 day 

showed normal intestinal villi and normal enterocytes with mild extravasation of 

erythrocytes in lamina propria (fig12). In G4 at 21 day intestine showed necrosis of 

enterocytes and histiocytic infiltrate in lamina propria. At 45days showed normal intestinal 

villi with mild lymphocytic infiltrate (fig 13). In G5 intestine at 21day showed necrosis and 

desqumation of enterocytes ,at 45 day showed normal intestinal villi with 

lymphohistiocytic exudate in lamina propria (fig14). In G6 at 21 day and 45 day intestine 

showed normal histological architecture of intestinal villi and normal enterocytes (fig15). 

In G7 and G8 at 21 day intestine showed necrosis of enterocytes and at 45 day intestine 

showed normal histological architecture of intestinal villi with normal enterocytes.the 

improvement of pathological lesions by using curcuma and ginger is attributed to their 

antioxidant property which inhibite the biotransformation of AFB1 to their active epoxide 

derivatives ,the affect of curcuma and ginger increase by using adsorbent agents as HSCAS 

(Lee et al.,2001,Zahid Hussain et al.,2008, Ahmed et al.,2009 and Lafi et al., 2010). 
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Table 1:Average of body weight of broilers feed on AFB1 and treated with HSCAS, 

turmeric powder (Curcuma longa) and ginger (Zingiber officinale) 

DAY45 DAY35 DAY28 DAY21 DAY14 DAY7 group 

1620.0
d
±3.6 1352.2

d
 ±3.2 1066.3

c
 ±3.22 712.2

cd
±3.36 444.3

ab
±3.17

 
262.4

a
±1.82 G1 

1327.50
e
±3.2 1134.9

e
±2.7 873.1

d
 ±2.4 538.9

e
±1.7 373.4±

c
2.15 262.9

a
±1.58 G2 

1820.0
b
±3.6 1512.0

b
 ±3.5  1086.8

c
±4.8 685.0

d
±3.94 396.6

bc
±2.49

 
268.7

a
±1.71 G3 

1775.0
c
±3.6 1404.3 

cd
± 3.6 1071.8

c
±3.8 735.6

bcd
±3.0 392

c
±1.89

 
266.5

a
±1.78 G4 

1824.5
bc

 ±2.2 1499.4 
b
±2.2 1170.4

abc
±2.2 824.7

a
±1.80 369.2

c
±1.92 267.5

a 
±1.89 G5 

1968.0
a
±2.5 1627.0

a
±2.6 1254.6

ab
±3.5 769.1

abc
±2.41 404.4

bc
±2.29 282.3

 a
 ±1.81 G6 

1803.8
bc

±1.6 1486.5 
bc

±1.86 1145.8
bc

±2.2 805.4
ab

±2.07 477.4
a
±2.07

 
265.4

a 
±1.87 G7 

1868.0
b
 ±3.6 1551.6

ab
 ±3.4 1261.6

a
±3.8 766.6

abc
±2.37 490.4

a
±1.92

 
290.6

a
±2.26 G8 

a-d= Means with the same letter in each column are not significantly different at P≤0.05 

G1:controlG2:Fed on aflatoxin  

G3: Fed on aflatoxin +HSCAS  

G4: Fed on aflatoxin +Crucuma longa. 

G5: Fed on aflatoxin +Zingiber officnale  

G6: Fed on aflatoxin + HSCAS+ Crucuma longa + Zingiber officnale  

G7: Fed on aflatoxin + HSCAS+ Crucuma longa  

G8: Fed on aflatoxin + HSCAS+ Zingiber officnale  

 

Table 2:The average body weight gain and FCR for broiler chicks feed on AFB1and 

treated with HSCAS, turmeric powder (Curcuma longa) and ginger(Zingiber 

officinale) 

groups Body weight gain FCR 

G1 1357.60
c
±3.81 1.57

c
 

G2 1064
d
±3.15 1.73

a
 

G3 1551.30
b
±3.70 1.59

c
 

G4 1508.50
b
±3.70 1.62

b
 

G5 1557
b
±1.70 1.66

b
 

G6 1685.70
a
±2.31 1.47

d
 

G7 1538.40
b
±1.95 1.56

c
 

G8 1577.40
b
±3.28 1.52

c
 

a-d= Means with the same letter in each column are not significantly different at 

P≤0.05 
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Table3: Effect of HSCAS, Curcuma longa and ginger on biochemical parameters of 

aflatoxicated broiler chickens     (  n=10 / group ) 

G8 G7 G6 G5 G4 G3 G2 G1 GROUP 

4.37bc± 

0.17 

4.31bc± 

0.21 

5.0a± 

0.22 

4.07c± 

0.20 

4.34bc± 

0.16 

4.49b± 

0.20 

2.72d± 

0.19 

4.43bc± 

0.20 

Total 

protein 

gm/dl 

1.31bc± 

0.18 

1.35b± 

0.20 

1.71a± 

0.19 

1.61ab± 

0.20 

1.52ab± 

0.18 

1.36b± 

0.19 

1.02c± 

0.17 

1.77a± 

0.17 

Albumi

n gm/dl  

2.15cd± 

0.19 

2.01de± 

0.21 

2.39c± 

0.16 

2.13cd± 

0.19 

2.78b± 

0.18 

3.12a± 

0.20 

1.78e± 

0.13 

2.35c± 

0.14 

Globuli

n  gm/dl 

4.66 bc± 

0.22 

4.41c± 

0.26 

5.14b± 

0.23 

4.96bc± 

0.24 

4. 63bc± 

0.23 

4.84bc± 

0.21 

12.3a± 

0.33 

4.95±bc 

0.22 

Urea 

mg/dl 

4.15b± 

0.24 

4.27b± 

0.23 

3.16c± 

0.24 

4.37b± 

0.19 

4.5b± 

0.23 

4.34b± 

0.21 

8.91a 

±0.25 

4.46b± 

0.21 

Uric 

acid 

mg/dl 

1.08bc± 

0.17 

1.19bc± 

0.15 

1.01bc± 

0.18 

1.05bc± 

0.18 

0.93c± 

0.17 

1.27b± 

0.16 

2.54a± 

0.19 

1.1bc± 

0.18 

 

Creatini

ne 

mg/dl 

59.8 b± 

0.64 

58.96b± 

0.6 

59.22b± 

0.61 

61.0ab± 

0.59 

61.0ab± 

0.59 

61.0ab± 

0.59 

68.42a± 

1.47 

58. 96b 

±0.0.60 

Alkalin

e 

phosph

ase Iu/I 

154.2 
b±0.62 

154.0b± 

0.62 
157.2 b±0.77 

155.4 
b±0.79 

156.6 
b±0.73 

154.1 b± 

0.68 

176.6a± 

0.79 

156.0b± 

0.71 

AST  

Iu/I 

43.65b± 

0.33 

45.4b± 

0.46 

43.67b± 

0.33 

45.4b± 

0.46 

41.45b± 

0.36 

42.42bc± 

0.47 

64.33a± 

0.33 

44.08b± 

0.41 

ALT 

Iu/I 

198.4 
c±0.92 

193.9de± 

0.68 

190.2de± 

0.64 

185.9e± 

0.75 

184.3e± 

0.70 

205.3b± 

0.79 

217.2a± 

0.97 

198.2 

c±0.92 

Cholest

rol 

mg/dl 

a-d= Means with the same letter in each column are not significantly different at 

P≤0.05  
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Table4:AFB1 residues in liver of broilers and the effect of turmeric and ginger on its 

level 

groups G1 G2 G3 G4 5G G6 G7 G8 

AFB1 ND 0.78 0.16 0.13 0.19 0.10 0.15 0.18 

% of 

reduction 

- - 78.34 83.4 76.3 87.18 80.1 80.1 

 

 
Fig 1: Liver in G2 showing lymphohistiocytic 

aggregation replacing hepatic tissue and massive 

hemorrhage (arrow) and congestion in hepatic 

sinusoids (arrow head) (HE, 100x) 

 
Fig 2: Liver G3 showing congestion and  mild 

thickening in the wall of portal vein (arrow head) 

(HE, 400x). 

 
Fig 3: Liver G4 showing normal hepatocytes (arrow) 

with normal radial arrangement around central vein 

(CV) .(HE, 100x) 

 
Fig 4: Liver G5 showing mild congestion in central 

vein (arrow head) and mild necrosis of hepatocytes 

(arrow).(HE, 400x) 
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Fig 5: liver in G6 showing normal hepatocytes  

with normal hepatic architecture.(HE, 100x) 

 

 
Fig 6: Kidney in G2 at 45 day  showing marked 

lymphohistiocytic exudate, hemorrhage in interstitial 

tissue (arrow), and degenerative changes in renal tubular 

epithelium (HE, 400x) 

 
Fig 7: Kidney in G3 45 day showing hyperplasia in 

mesangial cells of glomeruli (arrow) and mild 

necrosis in renal tubular epithelium and 

degenerative changes (arrow head).(HE, 400x) 
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Fig 8: Kidney in G4 at 45 day showing normal renal 

glomeruli and normal renal tubules with normal 

lining epithelium. (HE, 200x( 

 
Fig 9: Kidney in G5 at 45 day the glomeruli showed 

hyperplasia, increase cellularity, vaculation of tuft 

capillaries (arrow) with mild degeneration of some 

renal tubules. (HE, 200x). 

 
Fig10: kidney in G6 at 45 day showing normal renal glomeruli and  

normal renal tubules with normal lining epithelium. (HE, 200x). 
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Fig 11: Intestine of G2 at 45 day showing congestion 

(arrow) and lymphocytic infiltrate (arrow head) in 

lamina propria, beside destruction of some intestinal 

villi. (HE,100x) 

 
Fig 12: Intestine in G3 at 45 day showing normal 

intestinal villi and normal enterocytes with mild 

extravasation of erythrocytes in lamina propria (arrow 

head) (HE, 200x). 

 
Fig13:Intestine of G4 showing normal intestinal villi 

with mild lymphocytic infiltrate (arrow) (HE, 200x). 

 

 
Fig14:Intestine of G5 showing normal intestinal villi 

with lymphohistiocytic exudates in lamina 

propria(HE, 50) 
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Fig15: intestine of G6 showing normal histological architecture of intestinal villi and normal 

enterocytes.(HE,100x) 

 

Conclusion 

From the obtained results it can concluded that aflatoxin has hepatotoxic effects 

through decrease total protein, albumin and globulin. Moreover increase ALT,AST,ALP 

and nephrotoxic effects through increase urea, uric acid, creatinine and induced 

histopathological changes of liver, kidney and intestine. Addition of turmeric, ginger and 

HSCAS to ration were induced a protective effect against aflatoxicosis and improvement 

the growth performance parameters and histopathological picture at 45 day. So we advise 

to use turmeric powder ,ginger and HSCAS in compination in poultry farms to counteract 

afltoxicosis and improve growth performance. 
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