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ABSTRACT 

Ninety (90). one-da.y-old. Ba/ad{ chicks (males andJemales) were diuided Into three 

equal groups and allotted In their cages. Group (1) was the ncgatiue control (fed on a 

standard balanced rattan without mlxlng ajILItoxill-Bl). ChiCkens oj Group (2) wereJed 

dally on ration contaminated with prepared ajlatoxinBl at a dose oj 0.05 ppm 

(500j.l9 / kg Jeed), and. were l1Dt treated lposLtiue control). Group (3) was Jed daily on a 

ration contammated with prepared aflatoxin-Bl (SOOj.l9/ kg Jeed) and treated with 

crude aqueous extract (CAE) oj A rtemls la herba alba (0.39 g /kg B.wt. in the drinkmg 

water Jor 45 consecutloe days. starting Jrom 30 to 75 day oj age), The chickens were 

weighed euery 15 days till the age oj 75 days. and. the weight-gain was calculated. 

The ualues oj haemoglobin. total erythrocytIC and. leukocyttc counts. serum total pro

te(nS, albumm. globulCn. serum urea. creatinine, serum aspartate aminotransJerase 

(AST7. alanine aminotransJerase (ALT) and total bU1rubin were determined. Histopatho

logical sectlons were preparedJrom the tillers at the age oj 75 day (end oj Ihe experl.

ment). 

The body weIght and body-gain oj chickens Jed daily on ratiOll contaminated with 

the prepared ajlatoxill-Bl and treated wUh Artemisia herba alba crude aqueous extract 

(Group 3) was slgnlfICanLly Increased when compared with posiLiue control group 

(Group 2). The Erythrocytic (RECs) and totalleukocytlc (WBCs) count besides the hemo

globLn (Hb96) LVere signljlcantly lncreased. while the total protein. albumin and globulin 

were slgnijICantLy eleuated In (Group 3) when compared with (Group 2). The hlstopatho

logical examination retJealed that the lioer showed regenerated hepatocytes. mUd Jatty 

changes and necrosis. These results clearly indicate that the Artemisia herba alba was 

partlaUy protected the LLuer against the ajlatoxtn-toxicos(s. resultl1l9 in improuement oj 

the growth performance ojchickens (body weight and weight-gain). It ameliorated the 

toxic effect oj aflatoXin. This was elucidated by the augmented gain In the body weight 

and Increase In blood. proteins. 
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INTRODUCTJON 
Artem1sla herba alba (Wormwood) has been 

widely used In folk1oI1c medicine for remedy of 
liver dlseases such as hepatitis. Jaundiee and 

fatty liver In the traditional orten tal medicine 
(Huang et aI. 2004). Artemisia herba alba 

shoots and Amm! "'snaga seeds were fed to 7 
day old Bovans chicks at the rate of 2% and 
10% of the diet for 9 weeks. The chIcks; fed 
diets contained 2% Amml viSinaga seeds or 2% 

Artemisia herba aJba shoots; showed a less 
marked depress~on In the growth rate and a 
less damage to the vital organs, compared 
With those fed 10% Amml vlsnaga or 10% Ar
temisla hcrba alba (1lJl'ahbu et aI. 2004.), The 
essential oU of the Artemisia herba aJba was 
active agatnst some Gram-positive and Gram
negative bacteria (Yuhphe et aI. 1979). The 
antlfungal activity of Artemisia herba alba 
was found to be associated With two major 
volatile compounds (Carvone and pi pert tone) 
which were Isolated from the fresh leaves of 
the plant (Saleh et ai, 2006). 

The hepatoproteUve actMty of the extracts 
of Artemisia was Investigated agaJnst sub
stances which induced hepatitis In mice. The 
waler exlracl of Artemisia campestris scav
enged the free radicals fonned by carbon tet
rachlortde treatment resulting In protection 

against carbon tetrachloride-Induced liver tox
Icosis (A.alya et aI. 2000). Artentlsta rupestris 
had significantly protecUve effect against the 
chem1cal liVer Injury and could treat the h11-
munologlcaJ Induced hepatiUs (lerapH et aI. 
20021. The extract of Artemisia aplacea pos
sessed not only the anti-oxidant effect. but 
also the protecUve aetlviUes In the carbon let
rachlortde-intaxlcated rats (Kim et aI. 2003). 
The aqueous extract of Artemisia capllIarls 
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Thunb inhiblted the expression of the tnflam
matory proteins (Hong et aI. 2004). ArtemIsia 
capUlaI1es and three other herbs were Widely 
used in Asia to prevent and treat the neonatal 
Jaundice (Huang et at. 2004). Treatment of 
mice With dlfferenl doses of Artemlsla \'ulgarts 
(aqueous-methanol extract. 150-600 mg (sol)/ 
kg) reduced the toxin-Induced rise in plasma 
ALT and A5f (GUam et ai, 2006). 

The hematologlcaJ and biochemical aJtera
tions observed In duddtng and chickens fed 
on ration contaminated wUh 0.5 ppm anatox
In were anaemia. hypoproLelnaemla and in

creased aspartate aminotransferase acUvIty 
HAST' {Brown and Abram •• 19661. Feeding 
tUTkey poults aflatoxin-B I in a d05C or 0.5 

ppm caused a decrease In the total serum 
protein and aibuntln levels (RIchard et aJ, 

19731. 

Hlstopathologtcally. fatly change, hyperpla
sia of the bUe duct epithelium and hepatocy
les, nuclear enlargcment. mUl'glnuUon of lhe 

chromaUn and nudear dissolution were de
tected In poults given 0.25 and 0.5 ppm ana
toxJn-B I (Pier and HeddIe.ton. 1970). LIver 
llbrosis. hydropic degeneration of hepatocytes 
and hyerplasla of the bUe ducts. were seen in 

chickens fed ration contanlng 0.45 ppm ana
toxln-Bl (Shawky. 1989). The hlstopathologl
caJ findings In Chickens fed diet contanlng 0.5 
ppm afialoxln-B 1 for one month were dialated 
hepatic blood vessels. vacuolar degeneration 
of the hepatocytes. local necrosJs In the Uver 
parenchyma and bile duct hyperplaSia with 
aggregation of inflamatoI)' cells (Marcel. 
1994). Artemlsla herba alba improved the liv
er architectUre. decreased the cellular swell· 
Ing and apoptOSIs cells. ThIs scientifically vaU-
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dated t!le tradlUollal use of ArtemJsla vulgarts 
for va.r1ous Uver disorders (Gfla.D.l at all 
200S). Microscopically. there was a mild hy
droplc degeneraUon In the hepatocytes and 
proximal convoluted renal tubules (Murlf at 
al. 1995). 

The exposure of the chickens to as low as 
0.2-1 ppm. aflatoxin-B 1 In the dIet led to poor 
growth rates. reduced feed efficiency. marked 
drop in egg producUon. Uver damage. bile 
duct proUreration and a decreased resistance 
to the common InfecUous diseases (Smith 
and HamlltoD. 1970 and Newberne. 1973). 

'{be repeated exposure of chickens to low dos
es of aflatox1n-B 1 (0.5 ppm) contamlnaUng 
thelr raUons caused abnormal signs. hemato
logical. serum biochemical and histopatholog
Ical findings (Marcel. 1994). 

The aim of this study was to InvesU
gate the effect of Artemisia herba alba 
extract on the Baladl chickens: fed dally on 
raUon contaminated with prepared aflatoxin
B I [500llg/kg feed); through bluod picture. 
Uver and kidney funCtions besides the hlsto
pathologtcal findIngs and the growth perfor
mance. 

MATERIALS AND 1t.lE77fODS 
Ninety. one day old Baladl chicks (males 

and females) were purchased at the age of one 
day and kept In a confined parasite rree envi
ronment unUI startlng the expertment at the 
age of 30 days. The chickens were divided Into 
three equal groups (30 chicks per each). They 
were allotted In their separate units In metal 
wtre-floored batteries: after ammging them 
using the ranking method (GBl'd.taer and 
Wehr. 1980). 
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According to the method or Davis et aJ 
(1966), the aflatoxin was produced In this 
work from AspergtlliuB flavus (provided by the 
Botany Department. Faculty of Science. Ben-

,ha University) which was grown 011 a liqUid 
yeast extract sucrose (YES) medium. The de
termlnaUon of the aflatOxin: produced to the 
Ilquld medlum: after extracUon was done by 
thin layer chromatography rrLC) as desertbed 
by PetenoD and eleper (1987). The pre
pared aflatoxin-B 1 was mixed with the rations 
to provide a flna.! concentraUon of 0.5 ppm 
(500llg Ikg feed) according to Gouda et al 
(1984). 

The commercial starter raUon was ob
tained from the IslamiC Centre Company. The 
raUon was balanced (containing crude protein 
not less than 21%. crude fat not less than 
2.7%, crude fibers not more than 2.7% and 
metabolizing energy not less than 2950 Kcall 

kg ration). Group (1) was fed on balanced ra-
. tion without mlxtng anuloxln-B I. While 
Groups (2&3) were dally fcd on lhf" contamI
nated callous with anatoxln-lil lor 45 conscc
uUve days durtng the age of ~O to 75 days. 
The rations and water were given to the chick· 
ens ad-libitum. 

The aqueous extract of Artemesla herba 
alba shoots (leaves and stems) was prepared 
according to Yardf et 81 (1995) through 
soaking the shoots In the distilled water for 
over night. then sieved and offered to the 
birds after thirsty for 2-3 hr. at least. 

Table (1 J shows the experimental design 
during U\e age of 30-75 days. Group (1) was 
considered as a negaUve control {(ed on bal
anced raUon w1thout mlx:Jng aflatoxln-B 1) and 

VoL X. No. I, 2008 
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Group (2) was not treated and regarded as 
positive control group. While Group t3) was 
treated with crude aqueous extract (CAE) of 
Artemisia herba alba In a dose of 0.39 g Ikg 

S.wt. 1n the drinking water during the age of 
30 to 75 days aecording to Manif et al 
(l99r1). 

After two weeks from dosing. the signs 
were described besides the post-mortem le
sions In the dead b\rds. The chickens were 
weighed every two weeks and the weight-gain 
was calculated. The sacrificed chickens were 
necropsied and the leSions were recorded . 

Two blood samples were eollected at the 
age of 15 days (end of the experiment). The 
1st sample was collected on EDTA for hemat
ological studies. and the 2nd one was collect
ed to prepare serum for biochemical studies. 
The values of the hemoglobin and total eryth
rocytic and leukocytlc counts were deter
mined aecording to the standard techniques 
deSCribed by Jaln (1986). The serum bio
chemical parameters were evaluated. The ser
um Lotal proteins (8onnenwlrth and Juett 
(1980). albumin (Ben, and Um. 1973) and 
globulin values were calculated according to 
the results of albumin and globulin. The ser
um urea (Patton and Crouch. 1977) and 
creatlnlne (HWJdaD. and Rapaport (1968), be
sides the activtty of the serum aspartate ami
notransferase (AST) and alanine aminotrans
ferase tAL 11 (Reitman and Fraa..kel. 19S7). 
together with the total bJUrubln (Jen dr ... W. 
1938) wcre detennlned. 

Specimens from the liver were collected at 
necropsy (at the age of 15 days) and fixed in 
neutral buffered fonnaUn. Five micron thick 

Mansour-a. Vet. Jlfed. J. 

paraffin thickness sectJons were prepared. 
stained with HaE and examined microscopi
cally (Drury et aI. 1976). 

The differences among treatments were 
tested at P 0.05 by the analysis of varlanee: 
ANOVA: according to Duucan (lOriS) and 
8ncdecor and Cochran (1969) using the 
computer software program called SP8S. 

'Ver .• 11. (2001). 

RESULTS 
Cllnlcal sings and findings were noted in 

the chickens fed dally on the contaminated 
rations with afiatox..ln-Sl 1500l..lg/kg feed) for 
45 consecutive days (starting from 30 to 15 
days of age). The observed signs were depres

sion. dullness. loss of appetIte. ruffied feath
ers. emaelatIon and unthriftness after two 
weeks posL-treatment. The necropsy of the 
dead and saerificed chickens showed congest
ed and enlarged liver. emaciation and septl
cemle careasses. 

Table (2) shows the mean body weights of 
the chickens fed dally on the rallons contami
nated with anatox..ln-Bl and treated with Arte-

. mlsla herba alba crude aqueous extract. 1be 
mean body weight of chlekens fed on the ra
llons contaminated with anatoxln-B 1 and 
treated with Artemisia herba alba crude aque
ous extract (Group 3) was significantly In
creased at the age of 15 days when compared 
with Group (2) at P!i0.05. 

Table (3) shows the mean body welght-galn 
of the chickens. The mean body-weight gain o( 
Group (3) was slgnlflcanUy Increased at the 
age of 15 days when compared wtth Group (2) 
at P!i0.05. 

Vol. X. No.1. 2008 
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Table (4) shows the values of some hemato
logical parameters at the age of 75 days. The 
values of the erythrocytes (RBCs). total leuko
cytes (WBCsl and hemoglobin (Hb%) were sig
nificantly increased In Group (3) when com
pared with Group (2) at P~0.05. 

Table (5) shows the values of some blo
che fl'llca I parameters at the age of 75 
days. The values of the total protein. albumin 
and globulin were Significantly elevated 
whereas the ALT. AST. total bIlIrubin. serum 
urea and creatinine were signIficantly lowered 
In Group (3) when compared with Group (2l at 
P 0.05. 

6 

Microscopically. Fig. (1) shows lhe nonnal 
histological structure of the liver cells Ihepa
tocytes). The chickens fed ration contaJned 
0.5 ppm anatoXin-Bl for 45 consecutive days 
and not treated (Group 2) shows fatty and 
vacuolar degeneration of the hepatocytes be
sIdes focal necrosis In the liver parenchyma 
with aggregations of Inflammatory cells 
(Flg.2). The liver of chickens fed ration con
tained aOatoxin-B I and treated wtth Artemi
Sia crude aqueous extract (Group 3) shows an 
ameliorated fatty changes and vacuolar de
generation of the hepatocytes. Morever. mild 

. hydropic degeneration was encountered 
(Flg.3). 

Table (1): Experimental design during the age of 30-75 days. 

Treatments 
No of An.toxia-Dl Artemisia herb. Necropsy aud 

Groups Design cbickens (500 Jl&m I kg alba eJ:tract (0.39 blood Ilanlpllng at 

ration) gm I kg B.wt) the 8~e of15 days 

Group Negative 30 -- -- + 
(1) control 

Group POSltive 30 + -- + 
(1) control 

Group Ex.perimental )0 + + + 
(3) 

Mansoura. Vet. Med. J. Vol. K. No. J. 2008 
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Tablt (1): Mean body wellht of Chlckenl fed ntlon conlamlnaled wllh .nalodn-BI and Treated with Arlemisla 
herbl alballqueGuJ nl,atL 

Groops 
Group (I) Chickens fed ratlQII conlllninaled with 

Age in anatollin-Bi (500Jil /kg ration] 
days Chickens fed st.ndard Group (I) Group (I) 

r.tlon witbDli1 ana&oIln-B 1 Nollreated Treated with Artemisia 
(-Ve Control) (+Ve Control) herba alba utrad 

I 28.04" 21.11- 27.64& 
:i:O.43 ~.48 :to.51 

15 100.01" 99.93" 99.96& 
:t1.17 :1:.1.16 :1:1.28 

30 260.36& 162.84- 173.08' 
:U.37 d.7S :1:1.33 

4S J~1.43" 2.t§.30· 151.59' 
*2.67 tl.94 :!:.1.91 

60 539.16& 387.ll b 399.4'7' 
*3.44 ±2.46 :1:3.09 

7~ 768.14' 41 t.54' 600.8t~ 

:1:3.87 ±.l.8J ::I:.J.85 
Improvemenl % 
of body welgM 100 5.1.58 78.22 . 

o ( ): SiKDlfieanee at PSO.~ 00-30 .DaLi were analysed by One Way ANOV A. 
-LSD: Ullit lipifieaDu difference amolll mealilit P~.O! 
-Mealu with dlltcrtnt alpbabetk.I IUptl'lCrlpta t. the "lIle row are JllfliJiulitly dlfhreDL 

LSD 
al 

I'~O.O~ 

-
-

82.9300' 

9.5000' 

48.4400' 

17.1300' 

-

Table (3): Melin hody weigh I-gain of Chlc:ktnl red raUon contamlnalcd willi nnato.lin-Bl Ind Truted with 
Artemisia herba alha aqueoul ntracL 

Group~ 

Croup (I) Chic:kenl fed ration contaminated with 
Age In Cbh:kenl f~ anltoll.in-BI (SOOJli. /kg ration) LSD 
days lundard ration Group (2) Group (3) Il 

wllhmu( .nato.lln·BI Not truted Trtaled with Artemilia P~O.OS 

(-Ve Control) (+Ve Control) herba albn tllrac:t 

I! 71.16A 10.96& 71.36" -
:tJ.47 ±1.99 zl.l9 

36 154.27" 1~3.56· ISS.IB" 81.480' 
:1:1.31 ::I:l.'11 :tl~l 

45 91.18& 38.03- 52.34- 12.500" 
:t:J.19 ~.n :±3.92 

60 190.12" 35.77· 61.64~ 1l.920· 
:1:4.31 :I:J.J I ±3.07 

75 230.36· 19,86" 119.S'7" I'1Jl0' 
±S.OI :t4.05 :I:J.4S 

Improvement % 
of body Rain 100 39.01 56J8 -. 

- ( ): Siglufiunc:e .t PgI.OS. -.-30 -n.ta were .n.lysed by One Way ANOVA. 
·LSD: Lust .Ignificance difference among meln. at ~.05 
·Meanl with different alphlhellcallupencrlptJr In th,slIme row are algninean .. y dlfl'erent. 

7 

Mansoura, Vet. Med. J. Vol. X, No. J, 2008 



Mobarak. M. G.; et al. .. 

Tlble (4): Some hlmalnloginJ plumeten Il(er Inltmu' in chickens red ration conlamlaated wltb 
anatoliD-BI and Treated wi" Artela"'a hlrba Ilbl aqueous ellrld. 

o ( • ): Slgllificancc al Pg).05. ·,,-30 0011.1 Wire Inllynd by One WIY ANOVA. 

GrOUJHI 
GroDp (I) Chkkeo. fed nUon contaminated wfth 

Parameter. CblckeDs red Itandlrd aflatoxln-BI (500111/1q;t nlion) LSD 
ra'lo" without Group (:Z) Group (3) II 
anatolia-BI Not treated Trul,d with Artemisia psO.O! 
(-Ve Control) (+-Ve Control) herb. Ilbl eatnacl 

Erythrocyta 
J.OI" 2.03 • 2.S:Z~ 

RHCS» ±G.043 ±G.06J 1:0.066 
0.1100' 

cell Ila'/mll) 
To'" Leukocytu IB.H" IUS" 16.42 ~ 

WBCa» :i:0.JS4 ±G.27. 1:0,461 
•. 0400' 

lcelld~/ml) 
Hemoglobin (Hb) 9.,55" 8.18· 9.41~ 

0.7400' 
(am"!.) :1:0.279 20.213 1:0.179 

-LSD: lAII.t .'anificlJice difference Imong mean. al PsG.O! 
"Means with different IlpblbctlCl'lupencrlpllln (hi lime row are Significantly dlrrerenL 

Table (5): Some seram biochemical parameter. aUer treatmcDI III chickenl fed ration coalaminlted with 
In.tolin-BI anll Trelled wilh ArtemlAa herbaltbl Iqueous n.tracL 

Group.!' 
Croup (1) 

II 
ChlekeDa fed ration contamlasted with 

Poramtlli!n Cbkkeal (ed ltandard .natoxln-BI (500"1 Jkl rslloDl LSD 
natloa wltboUI Group (2) Group (3) at 
oftlloxlA-BI Not lrelted TrftLed wi" An.mlsla ~O.05 
(-Ve Conlrol) (+Ve Co"trol) berb. alba alnct 

SerulII 
1'01111 proleln 4.1!2- J.161' 3.78.3~ 0.2100' 

(aiL) :1:0.060 :1:0.0711 :1:0.069 
Serum Ilbuolin U26" I.lS7~ 1.621" 0.1540 

(gIL) :i:O.051 ±O.O47 :1:0,049 
Strum globulin 2.155- 1.886' 1.174- 0.6950 

(giL) ~.09t :1:0.116 ze.068 
Serum AST 2S.565" 35.010' lO.745· 1.9700· 

(UIL) :1:0.418 :1:0.387 :1:0.389 
Serum ALT 19.782' 26.134- 13.142" U61lr 

(UIL) :1:0.415 :1:0.411 :t:O.540 
Total bilirubin 3.352' 6.431- 4.1~ 0.!Il940 

(.umoUL) :0.17" :to. 155 :1:0.075 
Serum Urel 10.06- n.74- 9.8&" 

1.2991'-
(mgldl) :i:O.45S 1:0.654 :1:0.611 

CnaUnlne US" 1.88" 1.40· 0.0110' 
(maldl) ±G. US :1.0.134 1:0.076 . 

• ( ): Significance a' P9I.M. -0-30 
-LSD: IAlst IlrnlOcaace difference amonl meaDI at PSO.OS 
-Mea". ",itb differeDt alphlMticalaupenerlpllla the lame row AR Ilgnlflcanlly dlffeR"t at ~.os.. 
-Olta _re aaalyled by One Wly ANOV A. 
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Fig. (1): Group (1), liver showing normal histological ~tructures of hepatocytcs. 
H & E .. (X 400). 

Fig. (2): Group (2). liver showing local necrosIs, fally changes and vacuolar de
generation In the ht'patoeyles. H&£., (X 400). 

Pig. (3): Fig .. (3): Group (3), liver showing mi1d degenerative changes In the hepatoc
ytes. H&E., (X 400). 
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DISCUSSION 
1n our study. the body wright and body 

weight-gain of Group (3) were Improved, The 
body weight In Group (3) was higher than that 
in Group (2). This may be due to hepatopro
tectJve actJvlties of Artemisia crude aqueous 
extract (Yashphe at al. 1979 and Saleh et 

al, 2006). besides its antimicrobial and antJ
fungal actIvlUes (Israpll et al. 2002 ud K1m 

et aI. 2003). Moreover. the body wclght-galn 
In Group (3) was hIgher lhan that In Group 
(2). This may be due to the bactertcldal. fungt
cldal and hepaloprolcctJve activities of Artemi
sia herba alba (Yashphe et al, 1979 and 8a

leh et aI. 2006). 

The body wclght and body weight-gain of 
chickens fco on ratlons contaminated wtth af
latoxln-B 1 and treated with crude aqueous 
extract of Artemisia herba alba were Im
proved at the age of 75 days. The body weight 
Improvement (24.64%) was higher In Group 
(3) than that of Group (2), whereas the body 
welght·gajn h nprovc men L (17.37%) was higher 
In Group (3) than that of Group (2). ThIs may 
be duc to the antioxidant cffect of the essen
tJal 011 of Artemisia hcrba alba that has anti
oxidant activity equivalent to 18% of thc refer. 
ence compound (atpha-tochopherol). The 
essentJal oil may protect the liver cells from 
damage and fatty changes (hepatoprotectJve) 
as reported by Juteau et al (2002); IlrapU et 
aI (2002) ud Kim et aI (2003). Moreover. It 

enhanced the blllrubin clearance (Huug et 
al. 2004). Such all Is cffectivc against some 
Gram-positJve and Gram-negatJve bact.erta 
(Yaahphe et ai, 1979) bcsldes Its antJfungal 
activity assocIated wtth two major volatile 
compounds (carvone and plperttone) accord
Ing to Saleh et al (2006). 

Man..soura. Vet. Med. J. 
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The ArtemiSia plant has been used for the 
remedy of Jlver diseases (Huan. et al. 2004) 

such as hepatJtIs. jaundice and fatty liver In 
the tradltJonal oriental medicine. The liver 
and k.l.dney functJons were enhanced at the 
age of 75 days. The values of the total protein. 
albumin and globulin were elevated while the 
ASr. AL T, total bilirubIn. urea and creatJnlne 
were lowered In Group (3) were Improved 
when compared wtth Group (2). This result 
coIncide with the fact of Gllanl et aI (2008) 

who used different doses or Artemisia aque
ous-methanol extract to reducc the toxin
Induced rise in the plasma ALT and ASl', Sim
ilar findings were reported by Tedesco et al 
(2004) and QUaDl .,t aI (2008) but contra-

. dieted wtth the findings of Del Bianchi et a1 

(2008) who reported that the prolonged oral 
adminlstratJon of afiatoxin-B1 was not tn
duced a change in the hematologtcal and ser
olOgical parameters of broiler chickens. but 
may caused relevant lesions In thc liver and 
k.l.dneys. 

Microscopically. the liver of chlckcI1S 01' 
Group (3) showed a markcd Improvement In 
thc hcpatic fatty Change and regeneraUon In
spite of thc presence of mild hydropic degen
eration. This protection may be duc to the 
prcscnce of essentJal oll of Artemisia herba 
alba that has antioxidant actlvlty equivalent 
to 18% of the reference compound (alpha
tochophcrol) as reported by Juteau et al 
(2002). 

It could be concluded that the Art.emlsla 
heba alba alleviated the toxlcosls induced by 
aflatoxln-Bl. Thls was deduced from the In

creased gain in the body weight and the ele
vated blood proteins. 
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