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1. INTRODUCTION

The growth and  development of Indian broiler industry  

during  the. last decade is unparalleled in the history  of anim al 

agriculture and  h a s  been described as a  textbook example of

m odernization and  industrialization. The Indian Council of
\

Agricultural Research as  well as the C entral and  State 

G overnm ents have initiated breeding program m es for the 

developm ent of pure-line broiler germ plasm s, w hich adds to the 

growth of th is industry . It is now recognized as  an  organized and 

scientifically based  industry  with trem endous employm ent 

potential.

The m ajor expenditure incurred  in com m ercial broiler 

rearing is tow ards the  cost of poultry feed. The quality and 

quan tity  of the  feed plays an  im portant role in the  overall 

perform ance of the  flock and  thereby the profit m argin. Toxic 

contam ination of feed especially by m ycotoxins is a  common 

problem. Mycotoxins especially aflatoxins are potent 

hepatotoxins and  they affect the general health  and  the 

production perform ance of poultry. Excessive u se  of antibiotics, 

coccidiostats an d  o ther chem icals a s  feed additives m ay become 

toxic to birds. These in tu rn  w hen p resen t a s  residues in edible 

tissues m ay become hazardous to h u m an  beings.
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The liver is the m ajor metabolic focus of the anim al and  it

h a s  got diverse functions. Minor pertu rba tions of hepatic
/

function will rapidly produce changes in the  gross and  histologic 

appearance of the  liver. Focal liver disease is also common as 

the resu lt of the  organ’s acting as a  catchm ent for the vast 

absorptive a rea  of the gut, with all its residen t m icroorganism s, 

parasites an d  toxins entering the body. These liver lesions may 

also indicate  the  presence and  causes of d iseases in o ther organs 

and  system s.

B iotransform ation and  detoxification by the liver of 

su b s tan ces absorbed from the bowel or synthesized in other 

organs, is of m uch  relevance to the study  of hepatic  disease. It is 

now accepted th a t the m anner and  rate  of these  reactions may 

determ ine the  n a tu re , pattern , and  severity of m any exam ples of 

hepatotoxicity. Reactive oxygen species and  free radicals are 

formed in the  body as  a  consequence of norm al m etabolic 

reactions and  also by the influence of m any xenobiotics. Since 

liver is the  m ajor organ for detoxication, it is especially prone to 

such  free radical m ediated injury.

Free radical oxidative stress becom es im portant, w hen the 

n a tu ra l or endogenous antioxidants is deficient in removing the 

free radicals formed in the body. Potential antioxidant therapy
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should , therefore, include e ither n a tu ra l free rad ical scavenging 

an tiox idan t enzym es or agents, w hich are  capable of augm enting  

the  activity of these  enzym es w hich include superoxide 

d ism u tase , ca ta lase  an d  g lu tath ione peroxidase.

A ntioxidants of p lan t origin are  experim entally  proved and  

u sed  as  effective protective agents, aga in st oxidative stress.

Bmblica officinalis, com m only know n as  am la, a  m em ber of 

genus E m blica (family E uphorbiaceae), is extensively u sed  in 

Ind ian  m edicine for a  variety of d iseases (Tiwari et a i ,  1968; 

T h ak u r et a t , 1988). It is considered as  a  p a n ac ea  in Indian 

system  of m edicine. Several experim ental w orks have been done 

in laboratory  ra ts  in w hich Bmblica officinalis w as u se d  e ither as 

its  a lco h o lic /aq u eo u s ex tract or a s  its  various p rep a ra tio n s like 

C hyavanaprash , R asayana  etc. S tud ies have show n th a t  the 

fru its of Em blica have got im m unostim ulating , hypolipedem ic 

an d  o th er p roperties (Pachori et a l ,  1993; A nsari e t a l ,  1998). 

Several s tu d ies  w ere also done to evaluate the  hepatoprotective 

function  of E m blica again st various hepato tox ins like carbon 

tetrach lo ride  (Jose a n d  K uttan , 2000), alcohol (Suresh  e t a i , 

2000), heavy m eta ls  like cadm ium  (Khandelwal e t a i , 2002) and  

a n titu b e rc u la r  d ru g s (Sarasw athy e t a i } 1998). R esu lts of these
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stud ies  ind icated  th a t am la  h a s  got significant hepatoprotective 

effect.
/

The basic  m echan ism  by w hich E m blica offers pro tection  is 

by its  free rad ical scavenging activity (B hattacharya  e t a t ,  1999; 

S harm a, 2001; R ekha  et a l ,  2001a, 2001b). B oth in  vivo an d  in 

vitro s tu d ies  have show n th a t am la  an d  its  p rep a ra tio n s ac t a s  a
i

very good an tiox idan t by scavenging the  reactive oxygen species 

an d  p ro tec t th e  an tiox idan t enzym es, w hich are  requ ired  for the 

cellu lar defence. The an tiox idan t activity w as repo rted  to be due 

to ascorbic acid  a n d  the  polyphenols, gallic a n d  ellagic acids. 

Hydrolysable c an n in s  like Em blicanin  A, E m blicanin  B, 

Punigluconin  a n d  Pedunculag in  were found  to have vitam in C 

like activity a n d  were recognized a s  th e  active p rincip les seen  in
i

am la  (B hattacharya  e t a l ,  1999).

E xperim ents done so far, were all done u s in g  laboratory  

an im als a s  th e  experim ental m odel an d  till d a te  n o  investigation 

h a s  been  done in  poultry  or any  o ther livestock. So the  p resen t 

s tu d y  w as designed  to evaluate the  hepatoprotective effect of 

E m blica in  broiler ch icken an d  to a sse ss  its  efficacy a s  a  feed

additive in  livestock feed.
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2. REVIEW OF LITERATURE

2 .1  G eneral /

Emblica officinalis (Syn. Phyllanthus emblica); is a  herbal 

p lan t widely u se d  in m any  of the  ind igenous m edicinal 

p rep a ra tio n s  a g a in st a  variety of conditions (Tiwari et a l, 1968; 

T h ak u r e t a l , 1988).

Emblica officinalis is highly n u tritio u s  an d  could be an 

im p o rtan t d ie tary  source of v itam in C, m inerals a n d  am ino acids 

(B arthaku r a n d  Arnold, 1991).

Tanvir et a l  (1994) conducted  phytochem ical screening  of 

Emblica officinalis a n d  found  ou t th a t it con ta ined  alkaloids and  

glycosides.

B h a ttach a ry a  et a l  (1999) reported  th a t  th e  active principles 

in Emblica officinalis were ascorbic acid, an d  th e  hydrolysable 

tan n in s , w hich  con ta ined  gallic an d  ellagic acids.- Hydrolysable 

ta n n in s  hav ing  vitam in C like activity were found  to be Em blicanin 

A, E m blican in  B, Punigluconin  an d  Pedunculagin .

Khopde et a l  (2001) observed th a t  ascorbic acid an d  other 

polyphenols p re sen t in the  n a tu ra l form ulation  of am la  showed 

m u ch  superio r an tiox idan t activity com pared  to th e ir equivalent 

am o u n ts  in  p u re  isolated form.
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Emblica officinalis is a  co n stitu en t of several m arketed  herbal

p rep a ra tio n s  su c h  as  C hyavanaprash , B rah m a  R asayana, Amalak
/

H aritaki, T riphala, Septlin etc. (Khandelwal et a l ,  2002).

2 .2  H ep atoprotective  e ffect

2 .2 .1  Serum  en zym es

2 .2 .1 .1  A lanine am ino transferase (ALT)
i' r

' G ulati ■ e t a l  (1995) observed th a t  alcoholic ex tract of 

Phyllanthus emblica  an d  quercetin  isolated from  it were having 

hepatoprotective effect aga in st c o u n tiy  m ade  liquor and  

paracetam ol challenge in albino ra ts  an d  m ice respectively. 

Alcoholic ex trac t of am la  an d  quercetin  significantly caused  the 

reduction  in  the  levels of se rum  ALT w hich were en h an ced  by the 

hepatic  toxicants.
i

K um ar et al. (1996) observed th a t  rad ia tion  trea tm en t in mice 

caused  increase  in  se rum  ALT level an d  th is  could be significantly 

reduced  by th e  adm in istra tion  of R asayana.

The increase  in ALT cau sed  by chron ic  adm in istra tion  of 

carbon tetrach lo ride  in  ra ts  w as significantly reduced  by treating 

w ith ellagic acid  (Thresiam m a an d  K uttan , 1996; Singh et a l , 

1999).

S a rasw a th y  e t a l  (1998) reported  th a t  an titu b e rc u la r drugs 

(Isoniazid, Rifam picin an d  Pyrazinamide) induced  hepatotoxicity  in
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ra ts , wfvdhVAe -̂td*. increase  in serum  ALT level. Rats adm inistered

with Liv.100, an  indigenous preparation contain ing  Emblica 
/

officinalis m ainta ined  the  levels of enzymes.

Je e n a  e t a l  (1999) observed th a t N-nitrosodiethylam ine 

induced  hepatic  dam age and  hepatocarcinogenesis and  th u s 

produced elevation of m arker enzymes like ALT. This increase was 

significantly reduced  by trea tm en t with Emblica officinalis extract.

B ha ttacharya  et a l  (2000) reported th a t  the increase in 

serum  alanine am ino transferase  in iron-induced hepatic  toxicity in 

ra ts  w as inhib ited  by the  adm inistration of Emblica officinalis 

extract.

Increase  in serum  ALT induced by alcohol w as significantly 

reduced  by co-adm inistration 'of ascorbic acid (Suresh et a l, 2000).

Jo se  and  K uttan  (2000)' reported th a t the  increase in serum  

ALT produced by acu te  and  chronic adm inistration  of carbon 

tetrachloride, in ra ts  w as significantly decreased by co­

adm in istration  of either Emblica officinalis extract or 

C hyavanap rash .

frolong-cd adm inistration  of paracetam ol produced a  dose 

dependen t increase  in ALT in ra ts . This change w as reversed with 

sim ultaneous adm inistration of paracetam ol and  HD-03, a
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polyherbal form ulation containing Emblica officinalis (Udupa et ah,

2000).
/

Khandelwal et a l  (2002) observed th a t the increase in serum  

ALT accom panying acu te  cytotoxicity by cadm ium  in ra ts  was 

partially prevented by Emblica officinalis.

2 .2 .1 .2  Aspartate am ino transferase (AST)

The increase  in serum  AST produced by the  adm inistration 

of an ti-tu b e rcu la r d rugs (Isonizid, Rifampicin an d  Pyrazinamide) in 

ra ts  w as decreased by co-adm inistration with Liv.100, an 

indigenous polyherbal p reparation  containing Emblica officinalis 

(Sarasw athy e ta l ,  1998).

Singh e t al. (1999) reported th a t chronic adm inistration  of 

carbon tetrachloride in ra ts  lead to increase in serum  AST level and 

th is increase  w as significantly reduced by co-adm inistration with 

ellagic acid.

The serum  level of AST w as found to be increased in iron 

induced  hepatic  toxicity in ra ts , w hich w as decreased on co­

adm in istration  w ith extract of Emblica officinalis (B hattacharya 

et al., 2000).
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■ S u re sh  et a l  (2000) observed th a t the  increase  in serum  AST 

.produced by alcohol toxicity w as significantly reduced  by ascorbic 

acid trea tm en t.

HD-03, a  polyherbal form ulation w as found  to bring  ab o u t a  

reduction  in  th e  levels of se rum  AST en h an ced  by paracetam ol 

toxicity (U dupa e t a l ,  2000).

' A cute cadm ium  toxicity p roduced  an  increase  in se rum  AST 

in ra ts . This could be reversed by adm in istra tion  of Emblica 

officinalis ex trac t (Khandelwal et a l ,  2002).

2 .2 .1 .3  A lkaline ph osp h atase  (ALP)

G ulati e t a l  (1995) observed- th a t  th e  alcoholic ex tract of 

Phyllanthus emblica  an d  quercetin  isolated from  it could reduce 

th e  levels of se ru m  ALP en h an ced  by th e  adm in istra tion  of country  

m ade liquor in  ra ts .

T hresiam m a an d  K uttan  (1996) observed th a t  th e  increase  in 

se ru m  alkaline p h o sp h a tase  p roduced  by chronic  adm in istra tion  of 

carbon tetrach lo ride  in ra ts  could be reversed  by ellagic acid.

A spirin-induced increased  se rum  ALP level could be reversed 

w ith ascorb ic  acid  in ra ts  (Das an d  D asgup ta , 1997).
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The increase  in serum  ALP produced by the  adm inistration

of cyclophospham ide was inhibited by co-adm inistration of Emblica
/ '

officinalis or C hyavanaprash-(Jose and  K uttan, 1998).

A dm inistration of an ti-tubercu lar d rugs (Isoniazid, Rifampicin 

and  Pyrazinamide) produced a  significant decrease in the levels of 

m arker enzym es su ch  as alkaline phosphatase  in the  liver and  a 

corresponding significant increase in the ir levels in serum  of rats. 

R ats adm inistered  with Liv 100 m aintained  the  levels of m arker 

enzym es in the  serum  and  liver (Sarasw athy et a l, 1998).

Emblica officinalis significantly reduced the  elevated levels of 

ALP produced  by N-nitrosodiethylam ine induced 

hepatocarcinogenesis in ra ts  (Jeena eta l., 1999).

Increased  activity of • serum  alkaline phospha tase  wasi
observed in ra ts  adm inistered carbon tetrachloride. Co­

adm in istration  of ellagic acid significantly reduced the  change 

(Singh etal., 1999).

Acute an d  chronic carbontetrachloride toxicity produced 

hepatic  dam age and  thereby increase in serum  alkaline 

ph o sp h a tase  activity in ra ts . This w as significantly reduced by the 

adm inistration  of aqueous extracts of Emblica officinalis and 

C hyavanaprash  (Jose and  K uttan, 2000).
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2 .2 .1 .4  Gamma glutam yl transpeptidase (GGT)

N-nitrosodiethylam ine adm inistration in ra ts  produced an
/

increase in serum  GGT in experim ental ra ts . This increase was 

significantly reduced  by co-adm inistration of Emblica officinalis 

ex tract (Jeena  e ta l ,  1999).

Ascorbic acid trea tm en t significantly decreased  the  -levels' Of 

serum  GGT Which wes elevated by alcohol adm inistration  in 

experim ental ra ts  (Suresh et a t, 2000).

2 .2 .2  Liver

2 .2 .2 .1  Enzym e level

T hresiam m a and  K uttan  (1996) observed th a t  liver enzymes 

like ALT an d  ALP were found t o . be elevated in ra ts  treated  with 

carbontetrachloride. Animals i treated  with ellagic acid were found 

to have lowered activity of liver function enzymes.

A ntitubercu lar d rugs like Isoniazid, Rifampicin and 

Pyrazinam ide were found to enhance lipid peroxidation and  thereby 

inactivation of m em brane bound lipid dependent enzym es such  as 

Na+ K+ ATPase and  Mg2+ ATPase. The activities of these enzymes 

were resto red  on adm inistration  of Liv. 100 (Sarasw athy et a l, 

1998).
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The level of tissue  enzym es like ALT and  ALP were found to

be decreased  by trea tm en t with N-nitrosodiethylam ine in ra ts , due
/

to the  diffusion of enzym es caused  by tissue  dam age and 

degeneration. The reduced levels were found to be m odulated by 

the  trea tm en t with Emblica officinalis ex tract (Jeena et a/., 1999).

Jo se  an d  K uttan (2000) reported th a t acu te  and  chronic
i

adm in istration  of carbontetrachloride produced an  increase in the 

liver ALT an d  ALP in experim ental ra ts . This w as reduced  by co­

adm in istration  with Emblica officinalis extract.

U dupa et a l  (2000) observed th a t paracetam ol trea tm en t in 

ra ts  lead to oxidative hepatic dam age, leading to significant 

decrease in. Na+ K+ ATPase activity. HD-03 w as able to produce

hepatic  regeneration and  m em brane stabilization by reversal of Na+
(

K+ ATPase tow ards norm al, w hen given along with paracetam ol.

U pasani and  B alaram an (2001) reported th a t the m em brane 

bound Na+ K+ ATPase Ca2+ ATPase and  Mg2+ ATPase levels in liver 

and  kidney were significantly reduced in ra ts  exposed to lead. 

Vitamin C trea tm en t produced a  significant increase in the  levels of 

these  enzym es as  com pared to the  anim als exposed to lead alone.
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2 .2 .2 .2  A ntioxidant effect

2 .2 .2 .2 .1  In vivo'studies

Increase in the serum  and  tissue  levels of lipid peroxides 

produced by cyclophospham ide adm inistration  w as inhibited by co­

adm inistration  of Emblica officinalis or C hyavanaprash  (Jose and 

K uttan, 1998),

B ha ttacharya  et at. (1999) reported th a t the  active tannoid 

principles of Emblica officinalis h a s  got an tioxidant activity. The 

active tannoids. induced an  increase in frontal, cortical and  striatal 

superoxide d ism utase  (SOD), catalase  (CAT) and  glutathione 

peroxidase (GSfJ) activity, with concom itant decrease in lipid 

peroxidation in these  b rain  a reas in rats.

Abana, a  polyherbal form ulation containing Phyllanthus

emblica reduced  lipid peroxidation and  offered protection against
in rats

m yocardial infarction induced by IsoproterenolA (Sasikum ar and 

Shyam aladevi, 2000).

Oral adm inistrationof B rahm a R asayana significantly 

inhibited  the  reduction in liver antioxidant enzym es, produced by 

irradiation in mice (Rekha e ta l ., 2000).

S h arm a an d  Sharm a (2001) observed th a t an tioxidants like 

L-ascorbate, reduced  lipid peroxidation and  oxidative stress, when
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fed ' with high fat diet. Dietary antioxidants also support

endogenous antitoxidants in their oxidative stre ss  reducing
/ '

endeavours.

R ekha et a l  (2001a) reported th a t B rahm a R asayana 

inhibited Phorbol 12-m yristate-13-acetate induced  superoxide

generation and  nitrite  production in mice peritoneal m acrophages.
\

' B rahm a R asayana significantly increased  the  liver 

an tioxidant e n g in e s  such  as SOD, CAT and  GSH, which were 

reduced by irradiation. Radiation exposure induced increase in 

serum  and  liver lipid peroxides w as also significantly reduced by 

fu rther trea tm en t with B rahm a R asayana (Rekha et a l, 2001b),

2 .2 .2 .2 .2  In vitro  stu d ies

Aqueous ex tract of Emblica officinalis and  C hyavanaprash 

w as found to be a  po ten t inhibitor of lipid peroxide form ation and 

scavenger of hydroxyl and  superoxide radicals in vitro (Jose and 

K uttan, 1995a,b).

A suspension  of B rahm a R asayana w as found to scavenge the 

lipid peroxides already p resen t in  the ra t  liver hom ogenate and  also 

the  lipid peroxides, hydroxyl and  superoxide radicals generated in 

vitro (Rekha et a l, 1997).
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Alcoholic ex tract of Triphala, an  Ayurvedic formulation 

containing Phyllanthus emblica, w as found to scavenge superoxide 

and  peroxy radicals generated in vitro and  also inhibited lipid 

peroxidation induced by in vitro m ethods (Vani et a l, 1997).

Shishoo et al. (1998) reported th a t the free radical scavenging 

activity of ethyl acetate extract of C hyavanapraah and  ethyl acetate, 

alcohol and  aqueous extracts of am la were com parable with th a t of 

ascorbic acid.

Extract of Emblica officinalis inhibited lipid peroxidation in 

bovine b rain  phospholipid liposomes (Kumar and  Muller, 1999).

Amla extract w as found to have good antioxidant activity 

against gam m a-radiation induced lipid peroxidation in the ra t liver 

m icrosom es and  superoxide d ism utase  dam age ' in ra t  liver 

m itochondria (Khopde e t a i , 2001).

R ekha et al. (2001a) observed th a t aqueous extract of B rahm a 

R asayana w as found to scavenge the  lipid peroxides generated in 

vitro in the  ra t  liver hom ogenate.

2 .2 .2 .3  H istopathology

2 .2 .2 .3 .1  Vascular changes

Chronic adm inistration  of carbontetrachloride produced focal 

dilatation of blood vessels and  proliferation of bile duc ts in rats.
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These changes were minimized on adm inistration  of extracts of

Bmblica officinalis or C hyavanaprash (Jose and  K uttan, 2000).
/ '

Udupa et al, (2000) observed th a t congestion of blood vessels 

in the  liver w as produced by paracetam ol adm inistration  in rats 

and  adm inistration  of HD-03 m inim ised the  hepatic  damage.

Acute cadm ium  toxicity in, ra ts  produced congestion of the 

liver'and  the sinusoids were not pa ten t. P re trea tm en t with Emblica 

officinalis minimized the  hepatic lesions (Khandelwal et a l, 2002).

2 .2 .2 .3 .2  D egenerative changes

Aflatoxins form an  im portant class of hepatotoxins. The 

toxicopathological changes induced by the toxin were studied by 

m any research  w orkers. The toxin produce^ severe hepatic damage 

experim entally, characterized by degenerative and  necrotic changes 

(Moorthy et a/., 1986; B alachandran  and  R am akrishnan , 1987; 

G hosh et al., 1989; E psada et a/., 1992 and  Kelly, 1992). The 

hepatic  dam age stim ulated  regenerative and  repair m echanism s as 

reported by B alachandran  and  Ram akrishnan(1987);A njaneyulu 

and  Rao(1993) and  Sridevi and  S riram an (1996). The hepatic 

dam age in tu rn  produced alteration in serum  level of protein and 

enzym es (Reddy et a l, 1984; J a s s a r  an d  Singh, 1993; Mani et al, 

1993 an d  S huk la  and  Pachauri, 1995). The protective effect of am la 

against aflatoxin-induced dam age h as no t been stud ied  in detail in
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poultry. Soni et a l  (1993) reported  th a t  ellagic acid inhib ited  the

fatty  change an d  biliary hyperp lasia  induced  by aflatoxin Bi in
- /
ducklings.

Roy e t al. (1991) reported  th a t aq u eo u s ex trac t of Emblica

officinalis w as m ore effective th a n  ascorbic acid  in coun teracting

the  toxic effects induced  by m etal sa lts  in hepatic  an d  rena l tissu es 
- ( 

in  mice.

H epatogard, an  Ind ian  herba l p repara tion  con ta in ing  crude 

pow der of P hyllanthus emblica  reversed  th e  histopathological 

changes induced  by carbon  tetrach loride  in ra ts  (Srinivasan and  

K um ar, 1993).

■ G ulati e t al. (1995) observed th a t  liver from ra ts , trea ted  with 

co u n try  m ade liquor show ed m oderate  fatty  change w ith occasional 

fat cysts. Fifty per cen t alcoholic ex trac t of Emblica officinalis 

offered hepatopro tection  characterized  by reduction  in fatty  change, 

an d  m ain ten an ce  of hepatic  a rch itectu re .

Ellagic acid w as found  to reduce  the  fatty  change in the  liver 

p roduced  by carbon tetrach lo ride  toxicity in  ra ts  (Thresiam m a and  

K uttan , 1996).

Jo se  a n d  K u ttan  (2000) observed th a t  acu te  

carbon te trach lo ride  toxicity in ra ts  p roduced  diffuse vacuolation of 

h ep a tic  cells in  ra ts . The vacuoles were of different size and
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occasionally appeared  as  confluent areas. Acute cell swelling was

present. These changes were minimized by trea tm en t with extract
/

of Emblica officinalis and  C hyavanaprash.

Chronic adm inistration of carbontetrachloride in rats 

p roduced extensive fatty degeneration in the liver. Adm inistration 

of ex tract of Emblica officinalis or C hyavanaprash  reduced these 

effects an d  only hydropic degeneration w as noted  in some areas 

(Jose an d  K uttan, 2000).

U dupa e t a l  (2000) reported th a t adm inistration  of 

paracetam ol in ra ts  produced cloudy swelling and  vacuolar 

degeneration in the  hepatocytes. HD-03 a  polyherbal form ulation 

reduced  the  hepatic  damage.

2 .2 .2 .3 .3  Inflam m atory changes

C arbontetrachloride toxicity produced c e l lu la r  

infiltration in  the  liver of ra ts . Fibrous tissue  proliferation and 

collagen bridged portal a reas were noted. Co-adm inistration of 

ellagic acid reduced  the  inflam m atory changes (Thresiam m a and 

K uttan, 1996).

Jo se  an d  K uttan  (2000) reported th a t chronic carbon 

tetrachloride toxicity produced bile duc t and  fibroblast 

proliferation. T reatm ent with Emblica officinalis or C hyavanaprash
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extracts along with the  toxin, afforded hepatoprotection and  only

mild degenerative changes were present.
/

Cadm ium  toxicity in ra ts  produced acu te  hepatitis: the 

hepatic  lesions were minimized by p re trea tm en t with Emblica 

officinalis (Khandelwal etaL,  2002).

2 .2 .2 .3 .4  H epatic n ecrosis '

Coagulative necrosis of the  liver, p roduced by carbon 

tetrachloride toxicity in ra ts  w as found to be reduced w hen ellagic 

acid w as adm inistered  along with the  toxin (Thresiarrima and 

K uttan, 1996).

Jo se  an d  K uttan  (2000) observed th a t acu te  carbon 

tetrachloride toxicity produced necrosis of the  hepatocytes. 

T reatm ent with ex tract of Emblica officinalis or C hyavanaprash, 

minim ized the  hepatic  lesions and  only mild degenerative changes 

were observed.

Chronic carbon  te trach lo rid e  toxicity p roduced centrilobular 

necrosis in ra ts . E xtracts of Emblica officinalis and  C hyavanaprash 

were found to protect liver against th is  toxin. Only hydropic 

degeneration w as seen in the  livers of ra ts  which were given toxin 

and  ex tracts (Jose an d  K uttan, 2000).
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U dupa et a l  (2000) observed th a t adm inistration of

paracetam ol in  ra ts  produced liver lesions characterized by
/

vacuolar degeneration of hepatocytes. •

and  necrosis. Co-adm inistration of HD-03, helped to preserve the

s tru c tu ra l and  arch itectu ra l frame of the  liver.

Acute cadm ium  toxicity produced focal necrosis in the  liver of 

ra ts . P retreatm ent with Emblica officinalis w as found to be 

hepatoprotective and  the  hepatic lesions were minimized to mild 

cloudy swelling and  fatty change (Khandelwal et a l ,  2002).

2 .2 .2 .3 .5  Neoplasm s

Soni et a l  (1997) reported th a t ellagic acid inhibited 

m utagenesis induced by aflatoxin Bi. It also reduced  the  num ber 

of gam m a glutam yl transpep tidase  foci induced by AFBi. These 

foci a re  considered a s  the p recurso rs of hepatocellu lar neoplasm .

Aqueous extract of Emblica officinalis w as found to inhibit P- 

450 enzym es su ch  as aniline hydroxylase an d  am ino pyrene-N- 

dem ethylase invitro and  induced g lu ta th ione-S -transferase  activity 

in vivo. The ex tract inhibited DNA-adduct form ation induced by 

benzo (a) pyrene and  aflatoxin Bi. The incidence of liver tum ors 

induced  by N-nitrosodiethylam ine w as also inhibited by Emblica 

officinalis trea tm en t in ra ts  (Jose et a l, 1997).
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2 .3  O ther effects

Grover and^K aur (1989) observed th a t  w ater, acetone and 

chloroform ex tracts * of Emblica officinalis fruit h ad  antim utagenic 

effect on sodium  azide and  4-nitro-0-phenylene diam ine induced 

m utagenesis in Salmonella typhimurium.

U dupa et a l  (1989) reported th a t Septilin, a  herbal 

p reparation  containing Phyllanthus emblica showed w ound healing 

property in  ra ts .

The cytotoxic effects produced by lead n itra te  and  alum inium  

su lphate  adm inistration  in mice w as significantly reduced by 

aqueous ex tract of Phyllanthus emblica fruits, w hen adm inistered 

orally (Dhir e t a l ,  1990).

E xtract of Emblica officinalis inhibited the  growth of 

Aspergillus flauus  and  production of Aflatoxin Bi and  B2 in vitro 

(Ranjan e ta l., 1991).

K ulkarni and  Verrna, 1992 reported th a t BR-16A (MENTAT), 

a  herbal psychotropic preparation containing Emblica officinalis 

w as usefu l in cognitive disorders.

C rude ex tract of Phyllanthus emblica afforded protection 

against the  clastogenic effect of cesium  chloride in mice and  the
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resu lts  were com parable to the protection provided by an

equivalent am oun t of synthetic  ascorbic acid (Ghosh et a l, 1993).
/ '

Pachori et a l  (1993) observed th a t oral adm inistration  of 

A bana decreased  the  LDL and  VLDL-cholesterol, serum  total 

cholesterol, se rum  triglycerides and  serum  phospholipids and  the 

per cen t change in  the  level w as more w ith A bana as  com pared to 

Metpprolol. A bana trea tm en t increased the  level of HDL-cholesterol 

com pared to metoprolol.

Oral adm inistration  of powdered Phyllanthus emblica fruits 

w as found to en hance  n a tu ra l killer (NK) cell activity and  antibody- 

dependent cellular cytotoxicity (ADCC) in mice bearing D alton’s 

lym phom a ascites tu m o u r (Suresh and  V asudevan, 1994).

Mini an d  K um ar (1995) reported th a t the  aqueous extract
\

and  pulp  of Bmblica officinalis showed lipid-lowering effect in 

hyperlipidem ic rabb its and  the  effects were com parable to th a t of 

the  positive control drug- gemfibrozil.

M enon et a l  (1995) reported th a t B rahm a R asayana inhibited 

the  m ethyl cho lan threne induced sarcom a developm ent in mice.

Manonmam et al. (1995) reported th a t Cauvery 100, a  herbal 

p reparation  containing Emblica officinalis could be u se d  as an  ulcer 

protective agent.



23

Emblica  . officinalis ex tract w as reported  to have

hypolipidaem ic an d  an ti a therosclerotic  action  (M athur e£ a t,
/  .

1996).

Vaidya (1997) reported  th a t  Emblica officinalis is one of the 

m edicinal p lan ts  in  India, having  CNS activity.

S h a rm a  a n d  Ray (1997) reported  th a t  oral adm in istra tion  of 

Septilin alone or in  com bination  with an  im m uno  suppressive  drug 

(Prednisolone 500 m g/kg) enhanced  bo th  prim ary  a n d  secondary 

im m une response , in m ice im m unized  w ith sheep  red  blood cells.

K um ar et a l  (1997) reported  th a t  B rah m a  . R asayana 

am eliorated  th e  m yelosuppression  cau sed  by chem otherapy  a n d /o r  

rad ia tion  in  cancer pa tien ts .

A nsari e t a l  (1998) reported  th a t ascorbic acid stim ulated  

hum ora l im m unity  th rough  ■ increased  an tibody  syn thesis 

pa rticu larly  IgG, IgA an d  IgM types an d  also by activating the 

m acrophages.

Pallabi De e t al. (1998) observed th a t  Im m u 21, a  polyherbal 

p ro d u c t con ta in ing  Emblica officinalis h a s  got im m unopoten tiating  

an d  im m unoprophylactic  activity.
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D huley (1999) observed th a t Rhinax, a  d rug  formulation

containing Phyllanthus emblica showed ulcer-protective activity,
/

which w as evoked m ainly by the  m odulation of defensive factors by 

im provem ent in gastric cytoprotection and  partly by acid inhibition 

and  free radical scavenging properties.

H epatogard, a  herbal p reparation  contain ing  Emblica 

officinalis, reversed the  dexam ethasone induced  decrease in 

breaking streng th  in both  incised w ound an d  granulation  tissue 

and  th u s  h a d  w ound healing property (Nadig and  Rao, 1999).

R asayanas, were found to enhance cell- m ediated im m une 

response in norm al and  tum our bearing mice, especially the 

activities of NK cell, m acrophages and  ADCC (Kumar et al., 1999a).

A dm inistration of R asayanas enhanced  the  proliferation of 

spleen cells and  bone m arrow  cells. It also enhanced  hum oral 

im m une response (Kumar e t a l , 1999b).

V erm a et al, (1999) reported th a t the  u se  of a  polyherbal 

im m unom odulator containing Emblica officinalis in conjunction 

with inactivated vaccine against Equine H erpes Virus-I produced a 

non-specific increase in the  serum  neutralizing antibody titre and 

improved cell m ediated im m une response.

C hatterjee (2001) observed th a t  Im m u-21, a  herbal 

form ulation containing Emblica officinalis, m odulated m acrophage
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m aturation  an d  function and  stim ulated hum oral imm une

response, w hen given to mice.
/

R ajesh K um ar and  K uttan (2001) reported  th a t polyphenol 

fraction of Emblica officinalis induced apoptosis of m ouse and 

h u m an  carcinom a cell lines.

A ugusti e t al. (2001) reported th a t Emblica officinalis showed 

a  hypolipidaem ic effect w hen fed to ra ts  along w ith high fat diet.

C hyavanaprash , an  ancient Indian dietary supplem ent 

derived from am la, reduced post p randial glycemia in the  oral 

glucose tolerance te s t and  reduced blood cholesterol level to a 

significantly greater ex tent th an  Vitamin C (M anjunatha et a l, 

2001 ) .

Devasagayam  and  Sainis (2002) recorded th a t Emblica 

officinalis reduced  stress by m acrophage activation and  genotypic 

adaptation .





3. MATERIALS AND METHODS

3 .1  M aterials

3 .1 .1  E xperim ental Birds

Fifty-four, (n=54) healthy, day-old H ubbard  broiler chicks 

were ob tained  from the  Coastal K rishna H atcheries, T hrissu r, 

Kerala. The experim ent w as carried o u t d u ring  th e  period from 

F eb ruary  six teen th  to April twelfth, 2002.

3 .1 .1 .1  E xperim ental groups

The broiler chicks were random ly divided in to  th ree  groups 

each  having  two replicates.

All th e  six replicate groups were kep t in  sep ara te  room s 

u n d e r  deep litter system  th ro u g h o u t the  experim ent. Ideal 

brooding conditions were provided up to  four w eeks of age. Each 

group w as given schedu led  experim ental feed. W ater w as given 

ad  libitum.

3 .1 .1 .2  M anagem ent

The experim ental room s were thoroughly  cleaned with 2.5 

per cen t pheno l solution an d  then  fum igated w ith form aldehyde 

gas (35 m l of com m ercial form alin p lu s 17.5 g po tassium  

perm angana te  per 100 cubic feet area).
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3 .1 .2  E xperim ental feed

Com m ercial broiler feeds, both s ta r te r  an d  fin isher were 

p rocu red  from the  m arket. Amla powder p repared  from su n  

dried fru its of Emblica officinalis w as p u rch a se d  from an 

ayurvedic shop. All the  th ree  groups of b irds were given feed as 

per th e  following schedule.

G roup I - B irds of the  control group were given comm ercial 

feed alone.

G roup  II - Amla powder w as added a t 1% level in th e  feed.

G roup III - Amla powder w as added a t 2% level in  the  feed.

3 .2  M ethods

The following param ete rs  were studied .

1. Body w eight a t  fortnightly in tervals

2. Feed consum ption  u p  to eight w eeks of age

3. Feed efficiency

4. Proxim ate principles of feed

5. Hem atology -Erythrocyte sed im entation  ra te  (ESR)

-Hemoglobin (Hb)

-Packed cell volume (PCV)

-Differential leukocyte coun t (DLC)

-Total leukocyte coun t (TLC)
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6. S erum  to ta l protein, album in, globulin an d  album in-globulin  

ratio  (A/G)

7. Liver specific se rum  enzym es - A spartate  am ino tran sferase

(AST)

-Alkaline p h o sp h a tase  (ALP)

-G am m a glutam yl tran sp ep tid a se  (GGT)

8. W eight of the  liver
i

9. G ross an d  H istopathology of the  liver

10. S ta tistica l analysis

3 .2 .1  E xperim ental design

The b irds were reared  for eight weeks. They were sacrificed 

a t  the  end  of the  experim ent.'B lood and  tis su e s  from these  birds 

were collected for hem atological, serological and  

h istopathological stud ies. G ross lesions, if any  in the  livers 

collected were recorded.

3 .2 .2  B ody w eight

Body w eights of the  chicks a t day-old were recorded, 

before the  com m encem ent of the  experim ent and  thereafter a t 

fortnightly in tervals in all the  groups.
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3 .2 .3  F eed  in tak e and feed  conversion  ratio (FCR)

Total feed in take  of the  control an d  experim ental birds
/

were recorded. FCR w as calcu lated  based  on the  m ean  body 

w eight an d  cum ulative feed in take, a t the  end  of th e  experim ent.

FCR = C um ulative feed in take 
M ean body weight

3 .2 .4  H em atolog ica l param eters

Blood sam ples were collected from the wing vein a t the  end 

of the  experim ent. Two milliliter of blood w as collected for the 

hem atological s tud ies  u sing  d ipo tassium  sa lt of E thylene 

d iam ine te tra  acetic acid (EDTA) a t the  ra te  of 1 m g /m l of blood 

a s  the  an ticoagu lan t. Hemoglobin concen tra tion  w as estim ated  

u s in g  modified acid hem atin ' m ethod. (Schultze an d  Elvehjem, 

1934). PCV an d  ESR were estim ated  as  per s tan d ard  

procedures (Jain, 1986).

The TLC w as determ ined as  per the  m ethod  described by 

S astri (1976). The DLC w as done with the  copper peroxidase 

m ethod  of Sato an d  Sekiya (1965).

3 .2 .5  T otal serum  protein

Five milliliter of blood w as collected from the wing vein 

separately  in a  sterile te s t tube  w ithout adding  an ticoagu lan t for
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se rum  separa tion . The total protein con ten t in the  serum  was

estim ated  by B iuret m ethod  (Gomall et a l, 1949).
/

The a lbum in  con ten t in the  serum  w as estim ated  by the 

BCG (Bromo Cresol G reen dye) b inding m ethod  described  by 

D oum as e t a l  (1971).

S erum  globulin value w as .determ ined by deducting  values 

of se ru m  album in  from to tal se rum  protein.

A lbum in-globulin ratio w as calcu lated  by dividing album in 

values w ith globulin level.

3 .2 .6  Serum  en zym es

Blood (5 ml) w as collected w ithou t add ing  an ticoagu lan t 

an d  se ru m  w as sep ara ted  out. Serum  AST, ALP an d  GGT were 

estim ated  u s in g  commercially available k its (AGAPPE 

Diagnostics) an d  the  final read ings were taken

spectrophotom etrically  a t 405 nm .

3 .2 .7  P ost-m ortem  exam ination

The b irds were sacrificed a t eight w eeks of age and  

subjected  to detailed autopsy . Liver w as collected an d  was 

sub jected  to gross exam ination and  any  altera tion  in size, shape,
gnd

colour .^consistency  were recorded. W eight of liver w as

recorded.
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3 .2 .8  H istopath ology

R epresentative sam ples of the  liver ob tained  from the 

ca rcasses  were fixed in 10% n eu tra l buffered form alin. They 

were th e n  processed  and  em bedded as  described  by Sheehan  

and  H rapchak  (1980). The sections were sta ined  with 

Haem atoxylin an d  Eosin, as >per the  techn ique followed by 

B ancroft an d  Cook (1995). Special sta in ing  techn iques were 

em ployed as  a n d  w hen required as per the  m ethod, described by 

L una  (1968). The special s ta in s  em ployed were Oil-Red-O for 

dem onstra tion  of fat, Van Gieson Picric acid sta in , PTAH and  

G om ori's modified Trichrom e m ethod  for dem onstra tion  of 

fibrous tissu e . The sections were exam ined in detail u n d e r light 

m icroscope an d  lesions were classified.

3 .2 .9  F eed  analysis

3 .2 .9 .1  Proxim ate analysis o f  feed

S tan d ard  m ethods (AOAC, 1990) were followed to estim ate 

the  chem ical com position of the feeds.

3 .2 .9 .2  A nalysis o f  the aflatoxin  c o n ten t o f  th e  feed

Feed sam ples were assayed  for the  p resence  of aflatoxin 

and  ochratox in  by m ultim ycotoxin analysis m ethod (Tapia, 

1985) u s in g  th in  layer chrom atography.



3 .2 .1 0  S ta tistica l analysis

The d a ta  ob tained  from various param eters were subjected 

to s ta tis tica l analysis an d  analysis of variance (ANOVA) was 

conducted  as  per R angasw am y (1995).
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4 .  R E S U L T S

The resu lts  obtained during the course of investigation on 

“Effect of Amla [Bmblica officinalis) on hepatic  function in broiler 

chicken” are p resented  in th is chapter.

4 .1  Body w eight

Body weight of birds in all the groups showed a  gradual 

increase th roughou t the experim ental period. No significant 

difference w as noted between the th ree  groups u p  to the second 

week. Thereafter, an  increase in the  weight w as seen in the  am la 

treated  groups com pared to the control group. A significant 

difference (P<0.05) w as noted  between groups I and  III a t fourth 

week of age. However a t eighth week, significant differences 

(P<0.05) were observed between all the three groups. The m ean 

body w eights recorded a t fortnightly intervals are presented  in 

Table 1 and  graphically in Fig 1.

4 .2  Liver w eight

The m ean liver weight a t eight weeks of age w as found to 

be h igher in the  case of group I birds com pared to the  am la 

treated  birds. The values observed were 37.78±2.65, 28.89±1.82 

and  25.56±1.30,£ for groups I, II and  III respectively. The m ean



T able X. M ean body w eig h t ±S E  (g) o f th e  ex p e rim e n ta l b ird s a t  fortn ig h tly  in terv als

Group Amla
level(%) D ay old Second

w eek Fourth w eek S ix th  w eek Eighth w eek
\

I 0 4 5 .6 7 «±0.8 373. l l a±2.38 1053.33a±28.82
1994.44a±53 2250.00a±45.69

II 1 4 6 .0 0 + 0 .8 3 374 .7 8 a+2.45 1116.67a+37.27
2105 .56a±59.19 2446.43t>+65.14

III 2 4 5 .7 8 a±0.97 377 .5 6 a±1.88 1 2 3 0 .0 0 ^ 3 7 .9 7
2194.44^+47.47 2782.14c+57.08

LSD 2.5 5.6 102 155.2 161.7

M eans bearing th e  sa m e su p erscr ip t w ith in  a co lu m n  d oes n ot differ sign ifican tly  (P<0.05)
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liver weight: body weight w as found to be 0.017, 0.012 and  0.009

for the  control group, 1% and  2% am la groups respectively
/

(Table 2).

4 .3  Feed conversion  ratio (FCR)

FCR w as calculated based  on the  m ean body weight and 

cum ulative feed intake, a t the end of the  experim ent. The ratio 

w as found to be better in the am la fed birds com pared to the 

control group. The total feed intake u p  to eight w eeks of age and 

the FCR values a t the  end of the experim ent are p resen ted  in 

table 3. The FCR values observed were 3.21, 3 .09 and  2.76 for 

groups I, II and  III respectively.

4 .4  F eed analysis

4 .4 .1  Proxim ate analysis o f the feed

The chem ical composition of the  feed u se d  were analysed 

using  the  s tan d ard  AOAC m ethod. The analysis indicated norm al 

chem ical composition. The composition is p resen ted  in Table 4.

4 .4 .2  A nalysis o f  aflatoxin con ten t o f feeds

The feed sam ples were analysed for the  presence of
Bi

aflatoxinAand  ochratoxin, using  m ultim ycotoxin analysis method. 

S tarter ra tions contained an  average of 100-150 ppb of toxin and
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Table 2 . M ean liver  w eigh t ±SE (g) a t e ig h t w eek s o f  age

/
Group Am la lev e l Liver w eigh t

I 0 37 .78± 2.65

II' 1 28 .89± 1 .82

- Ill
*

2 25 .56± 1.30
p < 0.05

Table 3 . T ota l feed  co n su m p tio n  and feed  co n v ersio n  ratio  
(FCR) o f  th e  birds a t e ig h t w eek s o f  age

Group Amla
leve l

F eed
co n su m p tio n

(kg)
FCR

I 0 130 3.21

II 1 136 3 .09

III 2 138 2 .76
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Table 4 , Per c e n t  ch em ica l c o m p o sitio n  o f  th e  feed  sam p les

Item
F eed  sa m p les

I II III IV V VI

Dry m a tte r 88 .64 88 .42
i

90 .42 9 0 .10 89 .80 86.28

C rude p ro te in  
(N x 6.25)

19.14 17.65 18.50 18.25 17.50 16.48

E th e r ex trac t 4 .27 3 .10 4.20 3 .60 3 .20 2 .96

C rude fibre 9 .30 8 .84 8.17 8.42 8 .57 8 .64

N itrogen free 
ex trac t

60 64.27 61 .93 6 2 .84 63 .20 64 .76

T otal a sh 7 .29 6 .14 7.2 6 .89 6 .93 7 .16

Acid in so lub le  a sh 4 .03 3.07 3.77 3 .45 3 .68 3.93

C alcium 1.35 1.54 1.90 1.15 1.10 1.20

P h o sp h o ru s 0.67 0.99 1.00 0 .52 0 .64 0.69
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th e  fin isher ra tio n s con tained  an  average of 150-200 ppb of 

aflatoxin Bi. O chratoxin  con ten t w as nil in  all th e  sam ples.

4 .5  H aem ogram

The resp o n se  in all th e  haem atological p a ram ete rs  recorded 

in the  am la  fed g roups are  described below.

4 .5 .1  E rythrocyte sed im en ta tion  rate (ESR)

The ESR values were in the  range of 1.6 to 2 .4  m m /h , as 

given- in  th e  Table 5. It can  be seen  th a t  th e  values were 

significantly h igher for the ' control group b ird s  (P<0.05), 

com pared  to th e  am la  fed groups (Table 5 an d  Fig.2).

4 .5 .2  P acked ce ll volum e (PCV)

The m ean  PCV values varied from 26%  to 31% in the
i

different g roups an d  a  significant increase  (P<0.05) in the  PCV 

w as no ted  in  g roups II an d  III, com pared to th e  control group 

(Table 5 a n d  Fig.2).

4 .5 .3  H aem oglobin  (Hb)

The • haem oglobin values were significantly increased  

(P<0.01) in  th e  am la  fed groups, w hen com pared to the  control 

group b irds (Table 5 and  Fig.2). The m ean values were 9, 10.3 

an d  11.3 g% for g roups I, II an d  III respectively.
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4 .5 .4  Total leu k ocyte  cou n t (TLC)

Lowered leukocyte count w as observed in the  control group
/

birds. An increase (P<CK05) in the total leukocyte coun t was 

observed in the  am la fed groups, com pared to the  control group. 

The values were 18.13, 19.50 and  22.75 x 103/  cu  mm (table 5 

and  Fig.2).
i

4 .5 .5  D ifferential leukocyte count (DLC)

Heterophil (H), lymphocyte (L) and  monocyte (M) counts 

were significantly higher (P<0.05) in the  am la fed groups, 

com pared to the  control group. They were in the  range of 30-37, 

59-65 an d  1-2% respectively. No appreciable variation w as seen 

in the  eosinophil (E) and  basophil (B) coun ts (table 5 an d  Fig.3).

4 .6  Serum  profile i

4 .6 .1  Total serum  protein

Significantly higher values (P<0.01) in  the  to tal serum  

protein values were recorded in the  am la trea ted  groups (table 6 

and  Fig.4). The m ean values were in the range of 2 .97 to 4.51 

g /d l in the  various groups.

4 .6 .2  Serum  album in

The m ean album in values were 1.3, 1.75 and  2.32 g /d l in 

the control, one percent and  two percen t am la groups



Table 5 . H em ogram  v a lu es  (m ean  ±SE) o f  ex p er im en ta l birds a t e ig h t w eek s o f  age

Group Amla
level
(%)

ESR
m m /h

PCV
(%)

Hb
(g%)

TLC
(x l03/cu .m

m)

Differential leukocyte count (%)

H L M E B

I 0 2.42a±
0.07

26.56a±
0.10

9.06a±0.19 18.13a± 

0.08

30.61 
a±0.1 
2

59.39a±
0.25

1.72a
±
0.18

0.94a
±
0.13

\
0.1l a± 
0.08

II 1 1.82b±
0.04

28.80b
±0.08

10.28b± 0 .1" ' 
6

19.50b±
0.16

32.61
b
±0.16

61.00b± 
0.20 -

1.56b
±
0.15

1.06a
±
0.13

0.22a±
0.10

III 2 1.66c±
0.04

31.12=
±0.12

11.82c±0.1 
5

22.75c±
0.13

37.61
=±0.2
0

65.89c±
0.34

2.22= 
± ' 
0.15

1.28a
±
0.12

0.28a±
0.11

LSD 0.149 0.290 0.47 0.367 0.467 0.761 0.45 0.18 0.25

M eans bearing th e  sa m e su p erscr ip t w ith in  a co lu m n  d o es n o t differ s ign ifican tly  (P<0.05) ■41
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respectively. Significant increase (P<0.01) in the album in values 

w as recorded in the am la treated  groups (table 6 and  Fig.4).

4 .6 .3  Serum  globulin

The absolu te  globulin values were increased in the am la 

fed groups, com pared to the control group indicating liver 

dam age (table 6 and  Fig.4 ). The m ean values varied from 1.63 to 

2 .19 in the different groups.

4 .6 .4  Albumin: Globulin (A/G) ratio

The A /G  ratio w as below norm al in the control group, and 

a  dose related increase in the ratio was found in the am la fed 

groups (table 6 and  Fig.4). The m ean value for the  control group 

birds w as 0.81. A gradual increase w as noted for the  am la 

treated  groups. The m ean values were 1.05 and  1.06 for groups 

II and  III respectively.

4 .6 .5  Serum enzym es

The control birds were having high serum  AST, ALP and 

GGT activity com pared to the am la treated  groups indicating liver 

dam age. The am la treated  groups showed a  lower (P<0.01) 

enzyme values (table 6 and Fig.4). The average AST values were 

23.85, 22.15, 20.85 IU/1 for groups I, II and  III. ALP values were 

38.39, 34.55 and  31.00 and GGT values were 11.75, 9.92 and 

7.61 IU/1 for the  groups I, II and  III.



T ab le  6. S e ru m  p ro file  a t  e ig h t w e ek s  o f  age

G roup
A m la
lev e l
(%)

T o ta l
p ro te in

(g /d l)

A lb u m in
(g /d l)

G lo b u lin
(g /d l)

A lb u m in :
g lo b u lin

A s p a r ta te
a m in o ­

t r a n s fe r a s e
(AST)
(IU /L)

A lka line
p h o s p h a ta s e

(ALP)
(IU/L)

G am m a
g lu ta m y l

t ra n s p e p t id a s e
(GGT)

J I U /L )

I 0 2.97^ 
± 0 .06

1.30a 
± 0 .05

1.63a 
± 0 .06

0 .8  13 
± 0 .05

23.85a 
± 0 .28

38.39a 
± 0.17

11.75a 
± 0.09

II 1 3.42b 
± 0.07

1.75b 
± 0 .04

1.73b 
± 0 .07

1.05b 
± 0 .03

22.15b 
± 0 .25

34.55b 
± 0.12

9 .9 2 b 
± 0.09

III 2 4.51c 
± 0.07

2.32c 
± 0.01

2.19c 
± 0.01

1.06c 
± 0 .07

20.84c 
± 0 .29

31 00c 
± 0 .11

7.61c
± 0 .1 1

LSD 0.15 0.11 0 .15 0 .10 0 .77 0.39 0.93

M eans b e a r in g  th e  s a m e  s u p e r s c r ip t  w ith in  a  c o lu m n  d o e s  n o t  d iffer s ig n if ic a n tly  (P<0.05)



Fig.4 Serum profile at eight weeks of age

Total A lbum in  G lobulin  A: G  ratio  A S T  ALP (IU/1) G G T
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4 .7  Gross pathology

The birds in the am la treated groups did no t show any 

ap p aren t gross lesions. The livers of the  control group birds were 

enlarged and  fatty, with rounded borders. They were pale to 

yellowish in colour and  were friable (Fig.5). Severe congestion 

w as seen  in  som e cases. M oderate enlargem ent and  mild 

yellowish discolouration was seen in livers of group II (Fig.6) and 

livers of group III were apparently  norm al (Fig.7).

4 .8  H istopathology

Histopathological lesions of varying in tensity  were seen in 

the livers of the  control group birds. The severity of the lesions 

w as , less in the  am la treated  groups especially in group II. The 

lesions seen in the  different groups were:

4 ,8 .1  Group I

In the  liver of the  birds fed with the  com m ercial feed the 

lesions varied from mild vascular changes to fatty change, 

necrosis and  fibrous tissue  proliferation. The vascular

changes observed were congestion, haem orrhage and  oedema. 

M oderate to severe congestion w as seen especially in the  hepatic 

vein (Fig.8, 10). The sinusoids, central veins and  the  portal 

vessels were dilated and  filled with erythrocytes (Fig.9). In very 

severe cases, dilatation of the  sinusoids and  consequent thinning
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of the  hepatic  cords were observed (Fig. 16). Mild haem orrhage

w as also seen  in  som e of the  livers. Focal collection of
/

ery throcy tes were seen  displacing th e  hepatic  parenchym a 

(Fig. 14). A sm all a re a  of haem orrhage w as seen  in the  sub  

c ap su la r space  in one case  (Fig. 15). M oderate oedem a evidenced

by uniform  p in k  sta ined  m ateria l w as seen  d isplacing the
\

p a ren ch y m a (Fig.8, 13). Focal accum ulation  of m ononuclear cells 

in  the  form of m icro nodu les w as seen  th ro u g h o u t the 

parenchym a, m ostly in the  periportal region. (Fig. 11 ,12a,21). 

Kupffer cell proliferation w as also seen  (Fig. 19).

Toxin induced  severe degenerative changes were seen 

th ro u g h o u t .the hepatic  parenchym a. The degenerative changes 

were charac terized  by severe fatty change w ith hepatocytom egaly
t

an d  loss of cytoplasm ic details. The enlarged hepatocy tes were 

rounded  a n d  were laiden with fat globules, w hich p u sh e d  the 

n u c leu s  to one side. The fat globules were p resen t e ither as 

single globules or a s  m ultiple sm all globules, w ithin the 

cytoplasm  of th e  hepatocy tes (Fig. 17, 19). In som e of the 

hepatocy tes, th e  single fat droplets were very large giving the 

typical signet ring  ap pearance  (Fig. 19). Some of them  ru p tu red  

and  coalesced to form large fat cysts (Fig. 18). The globules 

sta ined  red  w ith Oil-Red-O, confirm ing th a t they were fat
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globules (Fig. 20). Varying degree of centrilobular necrosis were 

observed.

C hronic hepatic  lesions were characterised  by regenerating foci, 

biliary hyperplasia, lymphocytic infiltration an d  focal fibrous

tissue  proliferation were seen. Changes characteristic  of regenerative 

and  repair m echanism s were of varied n a tu re . Megalocytosis with 

hom ogenous som etim es-vacuolated ' cytoplasm  and  enlarged nucleus 

were observed. The cord like arrangem ent of the  hepatocytes were 

d isrup ted  in m any areas and  a  d u c tu la r or ac inar pa ttern  was 

observed. Regenerating nodules characteristic  of n o d u lar hyperplasia 

were observed th roughou t the  parenchym a especially in  the  periportal 

a reas (Fig. 22a). Multifocal proliferating biliary epithelial cells 

encapsu la ted  by fibroblasts were seen in the  hepatic  parenchym a 

(Fig. 22b). H epatic parenchym a also showed few focal a reas suggestive 

of m icrogranulom atous changes c h a ra c te rise d  by accum ulation of 

m ononuclear cells, im m ature heterophils and  a  few eosinophils, 

accom panied by necrosis of the  hepatic  cells. Severe biliary

hyperp lasia  w as accom panied by m oderate to severe

periportal especially periductu lar accum ulation  of m ononuclear 

cells (Fig. 28). The hyperplasia of the  bile duc t epithelium  formed 

finger like projections into the lum en (Fig. 29a,b). Fibroblast 

proliferation (Fig. 23) and  sub seq u en t collagen deposition were
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seen in the  liver especially in the portal a reas an d  around  the

bile ducts . Fibrosis and  pseudolobulation w as p resen t in some
/ '

of the livers (Fig.26). Collagen bridged portal a reas were seen 

(Fig.25a,b). Fhlebosclerosis characterised  by fibrous thickening 

of the hepatic  vein w as also p resen t (Fig.8, 9, 10). Focal hepatic 

fibrosis w as seen in some cases, where fibrous tissue  w as seen 

displacing the  parenchym a (Fig.24a, b). Sub capsu lar fibrous 

tissue  proliferation w as noted in one case (Fig.27). F ibrous tissue 

w as sta ined  red by special sta in s like Van G ieson’s and  PTAH 

(Fig.24b, 25b) and  green by Gomori’s one step  Trichrome 

m ethod (Fig.9, 12b)l

4 ,8 .2  Group II

In the  one percen t am la treated  group there  were mild to
I

m oderate hepatic  lesions. The degenerative changes were less 

severe. M oderate congestion with focal m ononuclear cell 

accum ulation  w as observed (Fig.30, 32). Fatty  change was

p resen t although less severe com pared to group I. The fat 

vacuoles were less in num ber and  reduced in size com pared to 

the control group (Fig.34, 35). M oderate regeneration of

hepatocytes characterised  by nodular hyperp lasia  were observed. 

N um ber an d  size of such  nodules were less (Fig.33). Mild to 

m oderate biliary hyperplasia  with mild periductu lar
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accum ula tion  of lym phocytes w as observed. F ibrous tissue

proliferation charac te rised  by phlebosclerosis w as also m ilder in
/ '

com parison  w ith group  I (Fig. 30). F ibrous tis su e  w as sta ined  

red  w ith  V an G ieson Picric acid sta in  (Fig. 31).

4 .8 .3  Group III

In  th e  two. p e rcen t am la  trea ted  groups, h ep a tic  lesions 

were very m u ch  less com pared to th e  g roups I a n d  II. Mild 

congestion of th e  vessels w as observed in  focal a reas  (Fig. 36, 

38). The degenerative changes were m ild an d  the  a rch itec tu re  of 

the  liver w as well m ain ta ined  (Fig.36). F a t globules were seen  in 

focal a re a s  in som e hepatocy tes (Fig.37) an d  no regenerating  

nodu les were observed in group III. Bile d u c t hyperp lasia  and  

assoc ia ted  fibrous tis su e  proliferation w ere absen t.



Fig.5

Fig.6

Fig. 7

Fig.8

Liver - /  enlarged and fatty with yellow  
discolouration -  Group I

Liver -  moderate enlargem ent and fatty  
change -  Group II

Liver ~ apparently normal -  Group III

Congestion, phlebosclerosis o f hepatic vein  
and edema -  Group I -  H & E x  160





F ig .9 C o n g e s tio n  a n d  p h le b o sc le ro s is  o f  p o r ta l  
v e in . C o llag en  s ta in e d  g re e n  w ith  
T r ic h ro m e  -  G roup  I x l 6 0

F ig . 10 C o n g e s tio n  a n d  p h le b o sc le ro s is  o f  H e p a tic  
v e in  -  G roup  I -  H&E x l 6 0

Fig. 11 P e r ip o r ta l ,  p e r id u c tu la r  ly m p h o id
c o lle c t io n s  a n d  b ile  d u c t  p ro li fe ra tio n  -  
G roup  I -  H&E x 2 5 0

Fig. 12a  F o c a l a c c u m u la t io n  o f  m o n o n u c le a rs  in  th e  
p e r ip o r ta l  re g io n  a n d  p h le b o sc le ro s is  -  
G ro u p  I -  H&E x  2 5 0





F ig . 1 2 b  P h le b o s c l e r o s i s  - c o l la g e n  s t a i n e d  g r e e n  
w i t h  T r ic h r o m e  -  G ro u p  I x 2 5 0

F ig . 1 3  A c c u m u la t io n  o f  p i n k  s t a i n e d  e d e m a  
f lu id  in  t h e  h e p a t i c  p a r e n c h y m a  -  
G ro u p  I - H & E x  1 0 0 0

F ig . 1 4 H a e m o r r h a g e  in  t h e  h e p a t i c  
p a r e n c h y m a  -  G ro u p  I -  H  66 E  x  2 5 0

F ig . 15 S u b c a p s u la r  h a e m o r r h a g e  in  l iv e r  -  
G ro u p  I -  H 65 E  x  2 5 0





Fig. 16 C o n g e s tio n , p e r iv a sc u la r  a c c u m u la t io n  o f 
m o n o n u c le a rs  f a t ty  c h a n g e  a n d  s in u so id a l 
w id e n in g  - G roup  I - H & E x  2 5 0

F ig . 17  S ev e re  f a t ty  c h a n g e  in  liv e r  - G ro u p  I -  H & 
E  x  2 5 0

F ig . 18 F a t  g lo b u le s  in  th e  h e p a to c y te s  c o a le s c e d  
to  fo rm  fa t  c y s ts  - G roup  I -  H & E x  6 3

Fig. 19 S e v e re  f a t ty  c h a n g e  ‘S ig n e t r in g ’ 
a p p e a ra n c e  o f  so m e  h e p a to c y te s  a n d  
k u p ffe r  c e ll p ro life ra tio n  - G ro u p  I -  H & E 
x  1000
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F ig .2 0  F a t  g lo b u le s  s ta in e d  re d  w ith  O il-Red-O - 
G ro u p  I x  2 5 0

F ig .21  F a t ty  c h a n g e , s in u so id a l c o n g e s t io n  a n d  
p e r iv a s c u la r  a c c u m u la t io n  o f
m o n o n u c le a rs  - G roup  I -  H & E  x  2 5 0

F ig .2 2 a  N o d u la r h y p e rp la s ia  o f  h e p a to c y te s  - G roup  
I -  H & E x  2 5 0

F ig .2 2 b  H y p e rp la s tic  h e p a to c y te s  w ith  v e s ic u la r  
n u c le u s  -  G roup  I -  H&E xlOOO
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F i g .2 3

F ig .2 4 a

F ig .2 4 b

P ro life ra tin g  f ib ro b la s ts  in  th e  liv e r  - G roup  
I -  H & E x  1 0 0 0

F o c a l h e p a tic  fib ro s is  -  G roup  I x  160
-  H & e

H e p a tic  fib ro s is  - c o lla g e n  s ta in e d  re d  w ith  
PTAH -  G roup  I x  160

F ig .2 5 a  C o llag en  b r id g e d  p o r ta l  a re a s  a n d  se v e re  
f a t ty  c h a n g e  - G roup  I -  H & E x  2 5 0
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F i g .2 5 b

F ig .26

F ig .2 7

F ig .28

C o llag en  s ta in e d  re d  w ith  PTAH -  G ro u p  I x  
160

H e a p tic  f ib ro sis  a n d  p se u d o lo b u la tio n  - 
G ro u p  I -  H & E x  160

S u b c a p su la r  f ib ro sis  in  liv e r. G roup  I -  H & 
E x  160

P e r id u c tu la r  a c c u m u la t io n  o f
m o n o n u c le a rs  - G roup  I -  H & E x  2 5 0





F ig .2 9 a  P ro life ra tio n  o f  b ile  d u c ts . B ile d u c t  
e p i th e l ia l  h y p e rp la s ia  fo rm in g  f in g e r  lik e  
p ro je c t io n s  - G roup  I -  H & E x  2 5 0

F ig .2 9 b  B ile  d u c t  e p ith e l ia l  h y p e rp la s ia  fo rm in g  
f in g e r  lik e  p ro je c tio n s  - G roup  I -  H & E x 
1000

F ig .3 0  M o d e ra te  c o n g e s tio n , p h le b o sc le ro s is , b ile  
d u c t  p ro life ra tio n  a n d  fa t ty  c h a n g e  - G roup  
I I - H & E x  160

F ig .31  B ile d u c t  p ro life ra tio n  a n d  p h le b o sc le ro s is  
w ith  c o lla g e n  s ta in e d  re d  w ith  V an -G ieso n  
P ic r ic  a c id  s ta in  -  G roup  II x  2 5 0
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F ig .3 2  C o n g e s tio n , p e r iv a sc u la r  a c c u m u la t io n  o f 
m o n o n u c le a rs  a n d  a c in a r /d u c tu la r
a r r a n g e m e n t  o f  h e p a to c y te s  -  G ro u p  II -  H 
& E  x 2 5 0

F ig .3 3  N o d u la r h y p e rp la s ia , p e r ip o r ta l  ly m p h o id  
a c c u m u la t io n  a n d  m ild  f a t ty  c h a n g e  -  
G ro u p  II -  H&E x 2 5 0

F ig .3 4  M o d e ra te  f a t ty  c h a n g e  a n d  s in u so id a l 
c o n g e s t io n  - G roup  II -  H&E x 2 5 0

F ig .35  M ild f a t ty  c h a n g e  in  liv e r  - G roup  II -  H&E 
xlOOO
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F ig .36

F ig .3 7

F ig .38

L iver - m ild  c o n g e s tio n  a n d  a p p a re n t ly  
n o rm a l h e p a tic  a r c h i te c tu r e  -  G roup  III -  
H&E x 2 5 0

L iv er - m ild  f a t ty  c h a n g e  a n d  m ild  
p e r iv a s c u la r  a c c u m u la t io n  o f
m o n o n u c le a rs  - G roup  III -  H & E  x  2 5 0

L iver - m ild  c o n g e s tio n  a n d  p o r ta l  r e a c t io n  
-  G ro u p  III -  H&E x ! 6 0
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5. DISCUSSION

/

The p resen t s tu d y  w as u n d e rta k en  to determ ine the  effect 

of Emblica officinalis on hepatic  function  in broiler chicken. 

Com m ercial pou ltry  feed m ay contain  excess an tib io tics and  

o ther feed additives, w hich m ay a c t a s  hepato tox ins. Toxic
■ , i

con tam ination  of feed especially by m ycotoxins is also comm on. 

Feed sam ples; b o th  s ta r te r  an d  fin isher were tes ted  for the
> ' ' ••. ’-j

p resen ce ' of vaflatoxins. O n a n  average th e  s ta r te r  rations 

con ta ined  100-150Vppb a n d  th e  fin isher ra tio n s con ta ined  150- 

200 .ppb  of aflatoxin Bi. No ochratoxin  w as detected  in  the  feed 

sam ples tes ted . T h is  feed w as tak en  as  the  contro l feed (Group I).

Amla pow der w as added  a t  1% an d  2%  levels, w hich constitu ted
\
\

th e  two tre a tm e n ts  (Group II an d  III respectively).

The pathological an d  biochem ical p a ram ete rs  were studied. 

The p a ram ete rs  included  body weight, liver weight, feed in take, 

feed efficiency, haem ogram , se rum  profile, an d  feed analysis. The 

gross a n d  histological pathology of liver w ere also studied .

The b ird s in  th e  control group show ed reduction  in feed 

in take  a n d  feed efficiency. R eduction in w eight gain an d  feed 

efficiency w ere considered  as  the  m ost sensitive ind icato rs in 

aflatoxicosis (A rm brecht ef al> 1971). R eduction in feed in take
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w as p rom inen t by fou rth  week of age, in the  control group birds. 

Reddy e£ a l ,  1984^-M ani e t a l , 1997 a n d  V asan  e t a l ,  1998, 

reported  sim ilar observations in  poultry . The reduction  in feed 

in take  m ay be d u e  to the  toxic in ju iy  inflicted by aflatoxin on the 

alim entary  system  especially the  liver, leading to inappetence, 

poor m etabolism  an d  lowered absorp tion  of n u trie n ts , a s
■ i ' '

repo rted  by H am ilton (1989). Bmblica officinalis reduced  the  toxic 

in jury , w hich  is evident by the  increase  in feed in take and  

im proved feed efficiency in  th e  am la  fed birds. Sim ilar findings 

w ere repo rted  ;by G ulati e£ a l ,  1995, w here Phyllahthus emblica 

an d  quercetin , iso lated  from it im proved feed in tak e  w hich w as 

decreased  following alcohol in toxication in  ra ts .

A g rad u a l reduction  i n . body w eight gain w as recorded in
i

the  contro l group  b irds com pared to the  am la  fed groups. This 

w as evident from  fou rth  w eek onw ards. The toxin induced 

inappetence  a n d  reduced  feed utilization m igh t have caused  

these  effects. This is in accordance w ith the  findings of M ani et 

a l  (1997); M uth iah  e£ a l  (1998) an d  V asan  e t a l  (1998) in 

poultry. The h igher body w eight observed in am la  fed groups may 

be due  to the  am eliorating effect of Bmblica officinalis resu lting  in 

increased  feed in take  an d  im proved feed efficiency a s  described

earlier.
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A significant increase  in ESR w as observed in  the  control 

group birds. This m ay be due  to the  decreased  to ta l pro tein  and  

album in  noticed in  th is  group of birds. A loss of suspension  

stability  of erythrocytes a s  a  re su lt of a ltered  se ru m  protein  h as  

been  reported  to cause  increased  erythrocyte clum ping an d  rapid

sed im enta tion  .(Jain, 1986). Amla trea tm en t resto red  the  ESR
\

values, w hich m ay be due to th e  resto ra tion  of the  enzyme 

system s a n d  thereby  the  protein  sy n th esis  in  th e  liver. 

S arasw ath y  e t a l  (1998) reported  th a t  toxin induced  decreased  

p ro tein  syn thesis  w as inhib ited  by Liv 100, a  herba l p roduct 

con ta in ing  Emblica officinalis.

PCV a n d  Hb values were lower in  group  I b irds, w hich 

clearly ind icated  th e  inhibitory effect of aflatoxin on the
i

hem opoietic system . These observations a re  in line with the  

findings of L anza e t a l  (1977); P anda  et a t  (1987); Fernandez  et 

a t  (1995) a n d  V asan  e t a l  (1998) in poultry. T hese values were 

significantly h igher in  group II and  III b irds, indicating  the 

protective effect of am la. This m ight be d u e  to th e  protective 

effect of Emblica officinalis on bone m arrow  cells, a s  suppo rted  by 

the  observations of K um ar e t a l  (1996).

Lowered leukocyte co u n t w as observed in  the  group I birds, 

in the  p re se n t study . This m ay be due to the  m yelosuppressive
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effect of aflatoxin. Treatment with Emblica officinalis red u ced  th is

suppression . Sim ilar findings have been reported by K um ar et
/

a l(  1996) and  Pallabi De et a/.(1998), w herein em blica or its 

p roducts could inhibit the  m yelosuppression induced by 

radiation an d  cyclophospham ide or cyclosporin treatem ents 

respectively. This m ight be due to the  activation of m acrophages 

by emblica, leading to enhanced  production of colony stim ulating 

factors resu lting  in the  proliferation of cells in the  bonetnarrow, 

as supported  by Chatterjee (2001). However, Nageswar Rao et a l  

(1988) reported  th a t  the total leukocyte coun t were no t affected 

in chicken fed w ith aflatoxin.

The lower levels of serum  protein and  album in noticed in 

the  p resen t study  can  be im puted to the  hepatic  dam age. This
i

m ight be due to poor absorption of am inoacids from the  intestine 

during aflatoxicosis or by the inhibitory effect of aflatoxin Bi on 

protein syn thesis in hepatic cells, inactivation of am inoacids for 

protein syn thesis in liver and  blocking of RNA synthesis in the 

nucleolus (Mani e ta l.} 1993; Reddy e t a l } 1984).

The increase  in the serum  AST, ALP and  GGT can be 

a ttribu ted  to the  pathological changes p roduced  by the  toxin in 

the  hepatobiliary system . Aflatoxin induced  hepatocellular 

dam age resu lts  in increased cellular perm eability and  release of
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enzym es into the  serum  (Jassar and  Singh, 1993 and  Shukla

and  Pachauri, 1995). The serum  levels of these  enzym es were
/

lower in the  am la treated  groups. Sim ilar observations have been 

reported w herein the  extract of Emblica officinalis reversed the 

increase in serum  enzyme level induced by hepatotoxins like

alcohol (Gulati et a l ,  1995), N-nitrosodiethylam ine (Jeena et
\

a /.,1999) an d  carbontetrachloride(Jose and  K uttan, 2000). This 

may be due to the protective effect of am la against the 

pathological changes induced by the  toxin.

G ross an d  histopathological lesions of varying intensity  

were observed in the  control group birds. Grossly, the  livers were 

m ostly enlarged with pale yellow discoloration. Some of the  livers 

were congested. The enlargem ent and  increase in liver weight
i

observed m ay be due to the accum ulation  of n eu tra l fats in 

excess within the liver.

A ccum ulation of fat w ithin the  hepatocytes w as also one of 

the  p rom inent microscopic lesion observed. Aflatoxin h a s  been 

found to cause, defective phosphorylation of fatty acids resulting 

in accum ulation  of fat in the hepatocytes (Moorthy et a l ,  1986; 

B alachandran  and  R am akrishnan, 1987; G hosh et a l ,  1989 and 

E spada  et a l ,  1992). Any d istu rbance  of protein and 

phospholipid synthesis or adenosine triphosphate  syn thesis has



67

th e  po ten tia l to inh ib it lipoprotein sy n th esis  or secretion, leading 

t o jh e  accum ulation  of excess triglycerides w ith in  the  cytoplasm  of 

hepatocy te  (Kelly, 1992). Diffuse degenerative changes to focal 

necrosis were also observed. Aflatoxin Bi adm in istra tion  induced 

degenerative to necrotic  changes in d u ck s (Latha, 1999).

Focal fibrosis w as observed, indicating  chronic  hepatic
i 1

dam age. This m ay be directly rela ted  to th e  long term  presence of 

excess lipid in  th e  hepatocy tes or the  sinuso idal fat storage cells 

(Kelly, 1992).

R egeneration of hepatocy tes w as well p ronounced  especially 

in group I. The cord like a rran g em en t w as d isru p ted  in m any  

a re a s  a n d  * th e  d u c tu la r or ac in ar p a tte rn  w as observed. 

M egalocytosis w ith n u c lea r enlargem ent, w hich are  th e  preceeding
i

stag es of hepatocellu lar proliferation, w as also observed. 

R egenerating nodu les consisting  of clones of hepatic  epithelial 

cells were observed. These indicate the  repa ir m echan ism s of the  

liver ag a in st the  toxic injury. Sim ilar findings were reported  by 

B a lach an d ran  a n d  R am akrishnan  (1987); A njaneyulu  an d  Rao 

(1993) a n d  Sridevi an d  S riram an (1996). Bile d u c t proliferation 

w as well p ronounced . There w as hyperp lasia  of the  bile duct 

epithelial cells form ing finger like projections in  to th e  lum en. Bile 

d u c t proliferation w as considered- a s  a n  im p o rtan t pathological
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alteration in ailatoxicosis (Siller and  Ostler, 1961 and  E spada  et 

a l 9 1992).
/

Aflatoxin is subjected' to m etabolic activation to its various 

toxic m etabolites with the help of the hepatic  m icrosom al 

enzym es like the  P450 enzyme system . The susceptibility  of the 

liver tissue  to the  aflatoxin is directly proportional to the  rate  a t 

which it is m etabolised. The active m etabolites like the  aflatoxin 

hem i acetals, g, S epoxides etc. cause w idespread non-specific 

interference with the  hepatocellular m etabolic an d  physiological 

system s leading to hepatocellular toxicity. These include effects 

on protein, lipid an d  carbohydrate m etabolism s; in teraction  with 

nucleic acids and  enzymes; in terrup tion  of electron tran sp o rt in 

the term inal respiratory  chain, its labilizing action on cellular
i

and  subcellu lar m em branes, and  m any o ther biological effects 

notably the  carcinogenic, m utagenic and  teratogenic activities. 

The lesions induced by the  toxin were found to be decreased in 

the am la trea ted  groups depending on the  level of am la powder 

added in the  feed. Emblica officinalis w as reported  to inhibit 

aniline hydroxylase, am inopyrine, dem ethylase and  o ther hepatic 

P450 enzym e  system s involved in the m etabolic activation of 

xenobiotics. Also f lrh 'ta .' h as  got an tioxidant activity by 

scavenging the  free radicals generated in the m etabolism  of
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xenobiotics by augm enting the activity of th e  free radical 

scavenging enzym es (Jeena e t al., 1999). T hus the 

hepatoprotective activity exhibited by Emblica officinalis m ight be 

due to the  inhibition of the  enzym es responsible for the  metabolic 

activation of aflatoxin or due to the  scavenging of the free 

radicals generated. Also, liver being a  complex organ, other 

m etabolic pathw ays m ay be p resen t which m ay be stim ulated  by 

Emblica, leading to the  production of less toxic p roducts. The 

p resen t s tu d y  is of a  prelim inary n a tu re  an d  a  detailed 

investigation h a s  to be carried ou t to find o u t the  exact 

m echan ism s by which the  toxic effects of aflatoxin are ameliorated 

by amla.

The incidence of aflatoxin contam ination in the  commercial
!

livestock feed available in Kerala is very high. The ho t and  hum id 

climatic conditions along with poor storage conditions followed 

are all conducive for the  fungal growth. It is also reported th a t 

aflatoxicosis is n o t solely a  “storage problem ”. Aflatoxin m ay be 

produced in growing crops before harvest. Hence it is ra ther 

im possible to m ain tain  poultry or any o ther livestock with a  feed 

totally free from aflatoxin. Rajan e t a l  (1991) reported th a t 50.1 

percent of the  feed sam ples available in the  m arke t of Kerala 

were contam inated  with aflatoxin. Arulmozhi (1999) reported
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th a t 24  per cen t of the  pou ltry  feed sam ples available in the 

m arke t of K erala were con tam inated  w ith toxic levels of aflatoxin 

w ith the  range  of 20-200 ppb. These indicate  th a t there  is no 

proper quality  control over the  m arketed  feed w ith regard  to 

aflatoxin level.

The p resence  of aflatoxin res id u es in the  food of anim al 

origin a n d  th e  su b seq u en t h u m a n  exposure  is also of great 

concern . A nim als consum ing  con tam inated  feed m ay excrete the  

toxin th ro u g h  m ilk or eggs in  a  chem ically modified form or m ay 

tran sfe r them  to various tis su es  especially liver in a  chem ically 

u n c h an g e d  form, w here it rem ains a s  res idues. In bo th  the  

situa tions, h u m a n s  are  a t  r isk  of con tracting  toxicosis. Aflatoxin

is su sp ec ted  to be one of the  etiological agen ts responsib le  for the
i

high incidence of hepatic  an d  colon cancers seen  in India. It is 

also su p p o sed  to play a  role in  the  etiology of K w ashiorkar 

d isease  an d  infantile or childhood cirrhosis. Aflatoxicosis 

p red isposed  by vitam in A and  protein  deficiencies w orsens the 

condition.

The re su lts  of the  p resen t study  indicate  th a t  Emblica 

officinalis could  significantly am eliorate the  toxico-pathological 

changes induced  by aflatoxin in liver. Em blica is reported  to 

prevent m etabolic activation an d  thereby  the  hepatic  dam age 

induced  by m an y  o ther chem icals including an tib io tics an d  other
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feed additives, corticosteroids, an ti-tubercu la r drugs, alcohol,

carbon te tra  chloride and  m any other hepatotoxins. The active
/

principles p resen t in am la are ascorbic acid and  the  hydrolysable 

tann ins, containing gallic and  ellagic acids. Hydrolysable tann in s 

having vitam in C like activity were found to be Em blicanin A,

Em blicanin B, Punigluconin and Pedunculagin. These m ight be
\

responsible for the protective effect provided by Bmblica 

officinalis.

The p resen t study m akes it clear th a t Erriblica officinalis 

h a s  significant hepatoprotective effect and  could be u sed  as an 

effective feed additive in the livestock feed.





6 . SUMMARY

The present7 study  .was u n d ertak en  to a sse ss  the  effect of 

am la (Emblica officinalis) on hepatic function in broiler chicken. 

Day old broiler chicks (n=54) were divided into th ree  groups, with 

two replicates in each. Normal, commercial broiler feed, both 

s ta rte r  an d  finisher w as given to the  control group (group I) birds. 

Amla powder w as added a t one per cen t and  two per cen t levels 

in the  o ther two groups (group II and  III respectively), along with 

the control feed. The birds were reared  for eight weeks.

Different param eters like body weight gain, feed efficiency, 

feed analysis for the estim ation of proxim ate principles and 

aflatoxin content, haem ogram , serum  profile, liver weight and
i

gross and  histopathological changes in liver were studied.

The body weight gain showed a  gradual increase in all the 

groups. But, a  significant decrease in weight gain w as noted in 

the  control group birds, w hen com pared to the  am la fed groups, 

especially by fourth  week. Reduction in feed in take  w as noted in 

the  control group b irds in the latter ha lf of the  experim ent. Feed 

efficiency w as also lower for the control group birds, when 

com pared to the  o ther two groups.
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Proxim ate analysis of the feed indicated norm al chemical 

composition. Analysis for aflatoxinAconten t revealed the  presence 

j of toxin in  the  range of 100-150 ppb in the  s ta rte r  and  150-200 

ppb in the  fin isher feeds. The toxicopathological changes induced 

by the  control feed, m ay be a ttribu ted  to the p resence of toxin in 

feed.

Haematological stud ies ihdicated tha t, the  hemoglobin, 

PCV, total leukocyte, lymphocyte and  heterophil coun ts were 

decreased, while an  increase in ESR w as noted  in the  group I 

birds.

Serum  profile revealed a significant decrease in the total 

'protein, album in and  absolute globulin values, in the control 

group birds, while the A/G ratio w as significantly increased  in 

them . Serum  enzym es like AST, ALP and  GGT were elevated in 

these  birds, w hich indicated hepatic  damage.

Clinically, reduction in feed in take and  slight du llness were 

observed in  the  control group birds. The am la trea ted  birds were 

apparen tly  healthy  and  active.

On gross exam ination, the  livers of the  control group birds 

were enlarged, pale to yellow in colour, with rounded  borders and 

focal a reas  of congestion.
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Histopathological lesions of varying n a tu re , from mild 

acute inflam m atory reaction to chronic fibrous tissue 

proliferation w ere,noted in the group I birds. The severity of the 

lesions of p resen t, were very m uch decreased in the  am la treated 

groups, in a  dose related m anner.

V ascular and  cellular changes characterized by congestion, 

haem orrhage, perivascular oedema and  accum ulation  of 

m ononuclears were observed. Fatty  change, characterized by 

accum ulation  of num erous, fat vacuoles of varying size within 

the  hepatocyte cytoplasm  w as one of the  p rom inent lesions 

noted.

Diffuse degenerative changes to focal necrotic changes were 

observed in all the  livers. There w as m ononuclear accum ulation 

and  fibrous tissue  proliferation in some of the  livers in addition 

to the  necrotic  reaction.

Chronic hepatic  damage, characterized by focal fibrosis, 

lymphocyte infiltration, biliary hyperplasia, phlebosclerosis, bile 

duct proliferation and  hepatic nodular hyperplasia, were also 

observed.

These histopathological changes were reduced  in the  am la 

trea ted  groups. Sim ilar changes, in a  mild to m oderate form
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were observed in the  one per cen t am la  group an d  m ild in the

two per cen t amla. group.

/
The re su lts  of the  p resen t s tu d y  ind icate  th a t, Emblica 

officinalis, could effectively reduce the  toxicopathological changes 

induced  by aflatoxin. Emblica officinalis is reported  to inh ib it the 

hepatic  P-450 enzym e system , w hich is involved in  the  m etabolic 

activation of aflatoxin. Also, it  is teffective in scavenging the  free 

rad icals form ed in  any  m etabolic pathw ay. The protection 

afforded by Em blica ag a in st aflatoxin induced  hepatotoxicity  m ay 

be due  to th ese  two actions of Emblica officinalis.

C onsidering th e  p re se n t situation  in Kerala, it is ra th e r 

im possible to m ain ta in  poultry  or any  o ther livestock, w ith a  feed 

th a t  is com pletely free of aflatoxin. This n ece ss ita te s  th e  need  for 

a  su itab le  m ethod  to reduce  th e  toxic effects induced  by the  toxin 

in an im als.

The p resence  of ' aflatoxin in  th e  livestock feed, will 

deleteriously  affect th e  growth an d  production  perform ance of 

o u r livestock. Moreover, aflatoxin excreted in  m ilk a n d  o ther 

p ro d u c ts  a n d  th a t  p re se n t a s  res id u es in  th e  edible tis su es , m ay 

prove harm fu l to h u m a n  beings. Aflatoxin is su sp ec ted  to be the  

cau se  of h ep a tic  a n d  colon cancers, K w ashiorkar d isease  an d  a  

condition in  ch ild ren  called infantile o r childhood cirrhosis.
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Considering the  above facts and  the  findings of the present 

study, it could be concluded th a t Bmblica officinalis could be 

effectively u se d  as^a feed additive in the  livestock feed.
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ABSTRACT

The study /'w as designed to a ssess  the  effect of Bmblica 

officinalis on hepatic  function in broiler chicken and  to evaluate 

its efficacy as  a  feed additive. The liver of birds are exposed to 

various hepatotoxins p resen t in feed, like added feed additives, 

antibiotics in excess as well as m ycotoxins like aflatoxin. The 

protection afforded by Em blica against these  w as studied.

Fifty-four day old broiler chicks were divided into three 

groups of two replicates each. Group I (Control group) w as given 

norm al comm ercial feed, groups II and  III were given am la a t one 

per cen t and  two per cen t levels respectively, for eight weeks 

along w ith the  control feed. Body weight gain, feed efficiency, feed 

analysis, haem ogram , serum  profile, liver weight and  gross and 

histopathological changes in liver were studied.

A g radual reduction in body weight gain, w as noted  in the 

control group birds, w hen com pared to the  am la fed birds. 

Group II and  III birds recorded a  better FCR, w hen com pared to 

group I birds.

Proxim ate analysis of the feed indicated norm al chemical 

com position of feed. Analysis for aflatoxin con ten t revealed the 

presence of toxin in the range of 100-150 ppb in the  s ta rte r  and 

150-200 ppb  in the  finisher feeds. The toxicopathological



changes induced  by the control feed, m ay be a ttribu ted  to the 

presence of toxins in the  feed.

The toxicopathological changes in the birds were found to 

be lowered in its  in tensity  in relation with the  level of am la, with 

the  m ost severe changes in the  control group birds. Values of 

hemoglobin, PCV, total leucocyte, lymphocyte and  heterophil 

count, to tal serum  protein ahd  album in showed a  decrease, 

w hereas the  ESR and  the  serum  enzyme levels showed an 

increase in the  control group birds.

The gross and  histopathological changes induced  by the 

toxin, were reduced in the am la treated  groups in a  dose 

dependent m anner. Degenerative and  necrotic lesions and  

chronic fibrous tissue  proliferation, bile d u c t proliferation and 

biliary hyperp lasia  were noted. Regenerative and  repair processes 

were also well pronounced.

The toxicopathological changes, induced by the  toxin, was 

significantly reduced  by Emblica officinalis, especially a t two per 

cen t level.Toxic contam ination of commercial feed especially with 

aflatoxin is very com m on in Kerala. Considering th is and  the 

resu lts  of the  p resen t study, it can be concluded th a t Emblica 

officinalis h a s  got significant hepatoprotective activity and  can be 

used  as  an  effective feed additive in commercial livestock feed.


