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ABSTRACT

Ninety (90), one-day-old Baladt chicks (males and females} were divided into three
equal groups ond allotted (n thelr cages. Group (!) was the negative control (fed on a
standard balanced ration without mixing aflatoxin-B1l). Chickens of Group (2) were fed
dally on ration contaminated with prepared aflatoxin-B! at a dose of 0.05 ppm
(500ug/kg feed). and were not treated (positive control). Group (3) was fed daily on a
ration contaminated with prepared aflatoxin-BI (500ug/kg feed) and treated with
crude aqueous extract (CAE) of Artemista herba alba (0.39 g kg B.wt. in the drinking
water for 45 consecutlue days, starting from 30 to 75 day of age). The chickens were
welghed every 15 days till the age of 75 days, and the welght-gain was calculated.
The values of haemoglobin, total erythrocytic and leukocyiic counts, serum total pro-
tetns, albumin, globulin, serum urea, creafinline, serum aspartate aminotransferase
{AST), alanine aminotransferase (ALT) and tota! blllrubin were determined. Histopatho-
logleal sectlons were prepared from the livers at the age of 75 day (end of the expert-
ment).

The body welght and body-gain of chickens fed daily on ration contaminated with
the prepared aflatoxin-Bl and treated with Artemnisia herba alba crude aqueous extract
(Group 3) was significantly (ncreased when compared with positive control group
(Group 2). The Erythrocytic (RBCs) and total leukocytlc (WBCs) count besides the herno-
globln (Hb%) were significantly (ncreased, while the total protein, albumin and globulin
were significantly elevated (n (Group 3) when compared with {(Group 2). The histopatho-
logical examination revealed that the liver showed regenerated hepatocytes, mild fatty
changes and necrgsis. These resulis clearly tndicate that the Artemisia herba alba was
partiaily protected the lUver against the aflatoxin-toxicosls, resulting in improvement of
the growth performance of chickens (body welght and welght-gain). It ameliorated the
taxic effect of aflatoxin. This was elucidated by the augmented gain (n the body weight
and (ncrease (n blood proteins.
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INTRODUCTION

Artemisia herba alba (Wormwgad) has been
widely used (n folkloric medicine for remedy of
liver diseases such as hepatitls, Jaundiee and
fatty ltver In the traditional arlental medicine
(Huang et al, 2004). Artemisia herba alba
shoots and Ammi visnaga seeds were fed to 7
day old Bovans chicks at the rate of 2% and
109 of the diet for 9 weeks. The chicks; fed
diets contained 2% Amml visnaga seeds or 2%
Artemlisia herba alba shoots; showed a less
marked depression in the growth rate and a
less damage to the vital organs, compared
with those fed 10% Ammi visnaga or 10% Ar-
temiaia herba alba (hrahtm et al, 2004), The
essential oil of the Artemisla herba alba was
active against some Gram-positive and Gram-
negalive hacterla (Yashphe ot al, 1879). The
antifungal aclivity of Artemisia herba alba
was found lo be assoclated with two major
volatile compounds (Carvone and piperitone)
which were Isolated from the fresh leaves of
the plant (S8aleh et al, 2008}.

The hepatoprolelive activity of the extracis
of Artemisia was Investigated agalnst sub-
stances which induced hepatitis In mice. The
waler exiraclt of Arlemnisia campestris scav-
enged the free radicals formed by carbon tet-
rachloride treatment resulting In prolection
against cachon tetrachloride-induced lver tox-
Icosis (Anlya et al, 2000). Artemlisia rupestris
had significantly proteclive effecL against the
chemlcal llver Injury and could trcat the im-
munological induced hepatilis (ferapll et al,
2002). The extract of Artemisia aplacea pos-
sessed not only the anti-oxidant effect, but
also Lhe protective aetlvitles {n the carbon Lel-
rachleride-intaxicated rats (Kim et al, 2003).
The aqueous extraclt of Artemisia capillaris

Mﬂmurﬂ; Vet- Medo Jn

Thunk inhibited the expression of the tnflam-
matory proleins (Hong et al, 2004). Artemisla
capillaries and three other herbs were widely
used in Asia io prevent and treat the neonatal
Jaundice (Huang et al, 2004). Treatment of
mice with differenl doses of Artemisia vulgaris
(aqueous-methanol extract. 150-600 mg (sol)/
kg) reduced the toxin-induced rise in plasma
ALT and AST (Gliani et al, 2008).

The hemalologlical and blochemlcal allera-
tions observed in duckling and chickens fed
on ration contaminated with 0.5 ppm allatox-
in were amaemla. hypoproleinaemia and in-
creased aspartate amlnotransferase actvity
“AST' {Brown and Abrams, 19868). Feeding
turkey poults aflatoxin-D1 in a dose of 0.5
ppm caused a decrease In thc totzal serum
prolein and albumin levels (Richard et al,
1073).

Histopathologically, latly change, hyperpla-
sla of the bile duct epithelluin and hepatocy-
les, nuclear enlargement, marginatlon of thc
chromalin and nuclear dissolution were de-
tected In poults glven 0.25 and 0.5 ppm alfla-
toxin-Bl (Pler and Heddleston, 1870). Liver
(brasis, hydropic degeneration of hepatocytes
and hyerplasia of the bile ducts, were seen in
chickens fed ration contaning 0.45 ppm afla-
toxin-B1 (Shawky, 1988). The histopathologl-
cal findings in chickens fed diet contaning 0.5
ppm aflatoxin-B1 for one month werc dialated
hepatic blood vessels, vacuolar degeneration

_of the hepatocytes. local necrosis in the liver

parenchyma and bile duct hyperplasia with
aggregation of inflamatory cells (Marcel,

1894). Artemisia herba alba improved the itv-
er architecture, decreased the cellular swell-
ing and apoplosis cells. This sclentiflcally vali-
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dated the tradilonal use of Artemisia vulgaris
for varioua liver disorders (Gllanl et al,
2008). Microscop(cally, there was a mlid hy-
dropic degeneration in the hepatocytes and
proximal convoluted renal tubules (Masrif et
al, 190B).

The exposure of the chickens to as low as
0.2-1 ppm. aflatoxin-Bl In the diet led to poor
growth rates. reduced feed efliclency, marked
drop in egg production, liver damage, blle
duct protiferation and a decreased resistance
to the common Infectlous dlseases (Smith
and Hamlilton, 1870 and Newberne, 1073).
‘The repeated exposure of chickens to low dos-
es of aflatoxin-Bl (0.5 ppm) contaminalng
thelr ratlons caused abnormal signs. hemato-
logical, serum blochemical and histopatholog-
Ical findings (Marcel, 1084).

The alm of this study was to invesU-
gate the effect of Arternisla herba alba
extract on the Baladl chickens: fed daily on
ratlon contaminated with prepared aflatoxin-
Bl (500pg/kg feed); Lhwough bleod pleture,
liver and kidney functions besides the histo-
pathological findings and the growth perfor-
mance.

MATERIALS AND METHODS

Ninety, one day old Baladi chicks (males
and females) were purchased at the age of one
day and kept In a conflned parasite free envi-
ronment untl starting Lhe experiment 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
wire-floored batteries: after arranging them
using the ranking method (Gardiner and
Wehr, 1880).

Mansoura, Vet. Med. J.

-don without

According to the method of Davis et al
(1868)., the aflaioxin was produced In this
work from Aspergillius flavus (provided by the
Botany Department, Faculty of Science . Ben-

-ha Universlty) which was grown on a liquid

yeast extract sucrose (YES) medium. The de-
termination of Lhe aflatoxin: produced in the
liquid medium; after extractlon was done by
thin layer chromatography (TLC] as deseribed
by Peterson and Ciegher (1867). The pre-
pared aflatoxin-B1 was mixed with the rations
to provide a [Inal concentration of 0.5 ppm
(S500pg /kg feed) according to Gouda et al
(1984).

The commercial starter ration was ab-
talned from the Islamic Centre Comnpany. The
ratlon was balanced (containing crude protein
not less than 21%, crude fat not less than
2.7%, crude flbers not more than 2.7% and
metabolizing energy not less than 2950 Kcal/
kg ration}. Group (1) was fed on balanced ra-
mixing allaloxin-Bl. While
Groups (2&3) were dally fed on Lhe contaml-
nated rattons with aflatoxin-B1 (or 45 consce-
utive days during the age of 30 to 75 days.
The rations and water were given to the chick-
ens ad-libitum.

The aqueous extract of Artemesia herba
alba shools (leaves and stems] was prepared
according to Marrif et al (188B) through
soaking the shoots in the distilled water for
over night, then sleved and offered to the
birds after thirsty lor 2-3 hr. at least.

Table (1) shows Lhe experimental design
during the age of 30-75 days. Group {I) was
consldered as a negative control {fed on bal-
anced ration without mbxing aflatoxin-B1)} and
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Mobarak, M. G.; et al...

Group (2) was not treated and regarded as
positive contro! group. While Group (3] was
treated with crude aqueous extract (CAE) of
Artermisla herba alba in a dose of 0.39 g /kg
B.wi. in the drinking water during the age of
30 to 75 days aecording to Marrif et al
(1998).

After two weeks [rom dosing, the signs
were described besides the post-moriem le-
sions in the dead birds. The chickens were
welghed every two weeks and the weight-galn
was calculated. The sacrificed chickens were
necropsied and the leslons were recorded .

Two blood samples were eollected at the
age of 75 days (end of the experiment). The
1st sample was collected on EDTA for hemnat-
ologlcal siudies, and the 2nd one was collect-
ed to prepare serum [or blochemical sludies.
The values of the hemoglobin and total eryth-
rocytic and leukocytic counts were deter-
mined aecording to the standard techniques
described by Jain (1886). The serum blo-
chemical parameters were evaluated. The ser-
um Llotal proteins (Sonnenwirth and Jarett
(1880), albumin {Beng and Lim, 1973) and
globulin values were calculated according to
the results of albumin and globulin. The ser-
um urea (Patton and Crouch, 1877) and
creatinine (Husdan and Rapaport (1068), be-
sides the activity of the serum aspartate aml-
notranslerase {AST) and alanine aminotrana-
ferase {ALT) {Reltman and Frankel, 1087),
together with the total bjiirubin [Jendrassiki,
1838) wcre determined.

Specimens from the liver were collected at

necropsy (at the age of 75 days] and fixed in
neutral buffered formalln. Five mlcron thick

Mansoura, Vet. Med, J.

paraflin thickness sections were prepared,
slained with H&E and exawnined microscopi-
cally {Drury et al, 1976).

The dlfferences among treatments were
tested at P 0,05 by the analysls of varlanee:
ANQVA: according to Duncan (1088) and
Spedecor and Cochran (1969) using the
computer software program called SPSS,

'vel'.. l l' (2001]4

RESULTS

Clinical sings and findings were noted in
the chickens fed daily on the contamnlnated
ratlons with aflatoxin-Bl (S00pg/kg leed) for
45 consecutlve days (stal;ttng from 30 to 75
days of age). The observed slgns were depres-
slon. dullness. loss of appetite. ruflied feath-
ers, emaelation and unthriftness after two
weeks post-treatment. The necropsy ol the
dead and saeriflced chickens showed congest-
ed and enlarged liver, emaclation and septl-
cemlie careasses.

Table (2) shows the mean body welghls of
the chickens fed dally on the rations contami-
nated with aflatoxin-Bl and treated with Arte-

‘misla herba alba crude agqueous extract. The

mean body weight of chlekens fed on the ra-
tlons contaminated with allatoxdn-B1 and
treated with Ariemtsia herba alba crude aque-
ous extract (Group 3) was significantly In-
crcased at the age of 75 days when compared
with Group (2) at P<0.05.

Table (3] shows the mean body welght-galn
of the chickens. The mcan body-weight gain of
Group (3) was slgnlficantly increascd at the
age of 75 days when compared with Group (2]
at Pg0.05.

Vol. X, No. 1, 2008
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Table (4) shows the values of some hemato-
loglcal parameters at the age of 75 days. The
values of the erythrocytes (RBCs), total leuko-
cytes (WBCs) 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-
chemical parameters at the age of 7%
days. The values of thc tolal protein, albumin
and pglobulin were signiflcantly elevated
whereas the ALT, AST. total bilirubin., serum
urea and creatinine were significantly lowered
in Group (3) when compared with Group (2) at
P 0.05.

Microscopically. Fig. (1) shows the vorwal
histological structure of the liver cells (hepa-
tocytes). The chickens fed ration contalned
0.5 ppm aflatoxin-B1 for 45 consecutive days
and nol treated (Group 2) shows [atty and
vacuolar degeneration of the hepatocytes be-
sldes focal necrosis in the liver parenchyma
with aggregations of inflammatory cells
(F1g.2). The llver of chickens fed ration con-
tained afllatoxin-B1 and trealed with Arteml-
sia crude aqueous extract (Group 3) shows an
ameliprated fatty changes and vacuolar de-
generation of the hepatocytes. Morever, 1nild
"hydropic degeneration was encountered
[F1g,3).

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

Treatments
No of ANatoxin-B1 Artemisia herba Necropsy and
Groups Design chickens | (500 pygm / kg | alba extract (0.39 | blood sampling at
ration m / kg B.wt the ape of 75 days
Group Negative 30 -- - +
1) contral
Group Positive 30 + - +
(2) control
Experimental 30 + + +

Mansoura, Vet. Med. J.
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Table (2): Mean body welght of Chickens fed ratlon conlaminated with aflatoxin-B1 and Treated with Ariemisia
herba alba aqneons extract.

Groups

Graun (1) Chickens fed ration contaminated with
Age in aflatoxin-B1 (500pug /kg ration) LSD
days Chickens fed standard Group (1) Group (1) at
ratlon without sfiatoxin-Bl Nol treated Treated with Arlemisia r<0.04
(-Ve Control) (+Ve Control) herba albs extract
Lr——— _ I L Mttt A _
1 28.04° 27.72" 27.64* —
$0.43 +0.48 ().51
15 166,01 99,91 99.96" —_—
*1.27 £3,16 +1.28
30 260.36" 162.84° 173.08" 82,9300
+1,37 £1.7§ +133
45 351.43" 245.30° 251.59" 9.5000
+2.67 +1.94 +1.91
60 539,16 B7.11° 39947 48.4400°
+1.44 12.46 +3.09
75 768.14" 410547 600.31" 17.1300°
#3.87 +).83 +1.8%
Improvement %
of body welght 100 53.58 78.22 f—

* (" ): Significance at P<0.08. n=30 +Data were anulysed by One Way ANOVA,
*LSD: Least significance difference among means at P<0.08
*Mean with different alpbadbetical superseripts {a the same row are significantly different.

Table (3): Mean hody welghi-galn of Chickens fed ration contaminnted with nfiatoxin-Bi and FTreated with
Artemlsla herba alha aquecous extracl

Groups
Group (1) Chickens fed ration contaminated with
Agein Chickens fed aflatoxin-BY (500ug /kp ration) LSD
days standard ration Group (2) Group (3) at
without aflatoxin-B1 Not treated Treated with Artentisia P<0.0§
{-Ve Control) +Ye Control herba albn extracet
15 71.16* 70.96* 72.36"° —_
+1.47 +1.99 +]1.29
30 15427 153.56 155.18° 81.480"
32.)7 2,74 +2.51
48 97.18* 38.03¢ 5234° 12.500°
+2.79 +4.12 +3.92
60 190.12" 3597 67.64" 13.920°
+4.31 331 +3.07
78 230.36" 89.86° 12987 17.320° I
+5.01 +4.05 +3.4%
Improvement %
of body gain 100 39.01 5638

s (") Significance at P<0.05,  ea=w30 <Da(s wers analysed by One Wny ANOVA.
*LSD: Lenst signiflcance difference among means at P<0.08
*Means with different alphahetica) superscripts In the same row are significandly different.

Mansoura, Vet. Med. J. Vol. X, No. 1, 2008
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Table (4); Some hematologice! parameters afier treatmend in chickens fed ratlon contaminated with
aflatoxin-B] and Treated with Ariemisia herba alha aquecus exiract.

«("): Significance at P<0.0S.

Parameters

ryihocylu -1

n=3

Groups

*Data ware analysed by One Way ANOVA,

Groop (1)
Chlckens fed standard
ration without
aflatoxin-Bi
(-Ve Control)

Chickeas fed ration contaminated with
aflatoxin-B1 (500pg /kg ration)

LSD

Group (2)
Not treated

Growp (3)
Treated with Artemisia

herba alba ellncl

01"
RBCy))
cell x10m1)) 0.0
Tou:” L;:l;;')cym 18.25¢ 14.18° 16.42"° 1.0400°
(eellx10%ml) 20354 10,271 20.461
Hemoglobin (Hb) 958"

sLSD: Least significance difference among means at P<0.05

*Means with different alphabetice! auperscripts In the same row are significantly different

Table (5): Some seram biochemical parameters after treaiment i chickenx fed ratlon conlamingled with
aflatozin-B1 and Trested with Artemisia herba albs agueaus extract
4
) Groups
Group(l) | Chickens fed ration contaminated with
Porameters Chickens f(ed standard ‘ aflaioxin-B1 (S00pg /kg ration) LSD
ratlon without Group (2) Group (3) at
oflatoxin-B1( Not (reated Treated with Artemisia | P<0.08
(-Ve Control) (+Ve Control) berba atba extract
Serum
Tutal protein 4.1%82° a6z 1.7a3* 0.2100°
_ !g{L} +).060 +0.078 +0.069
Serum slbuniin 1.926* 1.287° 1622° 0.1540°
(gL) +0.051 +0.047 +0.049
Serum globulin 2,185 1.886" 2174 0.6950°
(eN) 0.091 +0.126 0,063
Serum AST 28.568° 35.010° 30,745% 1.9700°
(U/L) +0.428 +0.387 +0).389
Serum ALT 19.782* 26.134" 23.142° 1.460"
W) +0.415 +0.411 +).540
Total billrubln 3382 6431 d1%0° 0. 5940
(emol/L) *0.17: 40.155 ﬂ.W.S
Serum Urea 10.06 11.74 988 1.2990°

(my/al

40.458

0.654

#.611

Crestinine

meg/dl

»(*): Significance af P<0.08,

1.28°
+0,125

n=30

1.88"
30,134

«LSD: Least sipnificaace difference among mean: at P<0.05
«Meana with different alphabetica) superseripts la the same row are signlflcartly different at P<0.08,
sData were analysed by One Way ANOVAL

Mansoura, Vet. Med. J.
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Fig. (1) : Group (1), liver showing normal histologlcal structures of hepatocytes.
H & E.. (X 400).

- L 3

L
Iy

- v a ¢ . .
1"
- ‘- 0-‘-

Fig. (2) : Group (2), llver showing local necrusis, fatly changes and vacuolar de-
generatlon In Lhe hepatoeyles. H&E., (X 400).

Plg. (3) : Fig.. (3): Group (3), lver showing mild degenerative changes in the hepatoc-
ytes. H&E., (X 400).

Mansoura, Vet, Med. J. Vol. X, No. 1, 2008
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DISCUSSION

In our study. the body weighi and body
welght-gain of Croup (3) were improved. The
body welght In Croup (3) was higher than that
in Group (2). This may be due to hepatopro-
tective activities of Artemisia crude aqueous
extract (Yashphe et al, 1979 and Saleh ot
al, 2008), besides its antimicroblal and antl-
fungal activitles (Israpll et al, 3003 and Klm
et al, 2003). Moreover, the body wclight-galn
In Group {3J) was higher than that In Group
(2). This may be due to thc bactericidal, fungl-
cldal and hepatoprotcctive activities of Artemi-
sla herba alba (Yashphe et al, 1979 and Sa-
leh et al, 2006).

The body wcight and body weight-gain of
chickens fcd on ratlons contamjnated with af-
lataxin-B! and treated with crude aqueous
extract of Artemisla herba alba were Im-
proved at the age of 75 days. The body welght
improvement (24.64%) was higher in Group
(3) than that of Group (2], whereas the body
welght-gain hinprovement (17.37%) was higher
in Group (3) than that of Croup (2). This may
be duc to the antloxidant clTect of the essen-
tial oll of Arteinisia herba alba that has anti-
oxidant activity equivaleat to 18% of thc refer-
ence compound (alpha-techopherol). The
essential oll may protect the liver cells from
damage and fatty changes (hepatoprotective)
as reported by Juteau et al (2003); Israpll et
al (3002) and Kim et al (2003). Moreaover, It
enhanced the bllirubin clearance (Huang et
al, 2004). Such oll is cllectivc agalnst some
Gram-positive and Gram-negative bacteria
(Yashphe et al, 1870) bcesides |ts antifungal
activity assoclated with two major volatile
compounds (carvone and piperitone) accord-
Ing to Saleh et al (2008).

Mansoura, Vet. Med. J.
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The Artemlisla plant has been used [or the
remedy of liver diseases (Huang et al, 2004)
such as hepatitls, jaundlce and fatty liver In
the traditional oriental mediclne. The liver
and kidney functions were enhanced at the
age of 75 days. The values of the total protein,
albumin and globulln were elevated while the
AST, ALT, total blllrubin, urea and creatinine
were lowered in Group (3) were Improved
when compared with Group (2). Thla rcsult
colncide with the fact of Gllani et al (2008)
who used dlfferent doses ol Artemisia aque-
ous-mcthanol extract to reducc the toxin-
induced rise in the plasma ALT and AST. Sim-
ilar indings were reported by Tedesco et al
(2004) and Gllan] ot al (2008) but contra-

_dicted with the Nndings of Del Blanchi st al

{2008) who reparted that the prolonged orat
administration of aflatoxin-Bl was not In-
duced a change in the hematological and ser-
ological parameters of broller chickens, but
may caused relevant leslons in the liver and
kidneys.

Microscoplcally. the llver ol chickens ol
Group (3) showed a marked improvement in
thc hepatic fatty change and regeneration In-
spite of thc presence of mild hydropic degen-
eratlon. This protection may be duc to the
prcscnce of essential oll of Artemisla herba
alba that has antioxidant activity equivalent
to 18% of the reference compound (alpha-
tochopherol) as reported by Juteau et al
(3002).

Il cauld be concluded that the Artemisia
heba alba alleviated the toxicosis induced by
aflatoxin-B1. This was deduced from the in-
creased gain in the body weight and the ele-
vated blood protelns.

Vol. X, No. 1, 2008



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

REFERENCES

Aniya, Y.; Shimabukura, M.; Shimeoji, M.;
Kohatsu, M.; Gyamfl, M. A; Miyagl, C.;
Kunnl, D.; Takayama, F. and Egashira, T.
(2000) : Antloxidant and hepatoprotective ac-
tlons of the medlcal herb Artemisia campes-
tris from the Okinawa Islands. Biol. Pharma.
Bull., 23(3): 309-312.

Beng. C. G. and Llm, K. L. {1873) : Deler-
mination of serum albumin. Am. J. Clin.
Pathol.. 59: 14.

Brown, J. M. and Abrams, L. (1988) : Bio-
chemical studies on aflatoxlcosls. Onderste-
poart J. Vet. Res., 32: 119-146.

Davise, N. D.; Diener, U. L. and E[-Dridge,
D. W. (1988) : Producton of aflatoxins Bl
and Gl by Aspergillius flavus In semisynthet-
Ic medium. Appl. Micrabiol., 14: 378-380.

Del Bilanchl, M.; Ollveira, C. A. E.; Albu-
querque, R.; Guerra, L. and Correa, B.
(2008) : Eflect of prolonged administration of
aflatoxin-Bl and (umonisin-B1 In braller
chickens. Poult. Sei., 84: 1835-1840.

Drury, R. A.; Wallington, E. A. and Can-
cersor., R. (1876) : Carletons Histologlical
Technlques. 4th Ed., Oxford Unlv. Press, Lon-
don, New York, Toronta.

Dunecan, D, R.(1958) : Multiple range and
multiple F tests. Blomelrics, 11:31-42.

Gardiner, J. L. and Webr, E, E. (1960) :
Selecting experimental groups of chicks by
welght. Proc. Helminthol. Soc. Washington,
17: 25-26.

Mansoura, Vet. Med. JJ.

11

Gllanl, A H.; Yaeesh, S.; Jamal, Q. and
Ghayur, M. N. (2005) : Hepatoprotecve ac-

“tivity of agqueous- methanol extract of Artemi-

sfa vulgaris. Phytather Res., 19 (2): 170-172.

Gouda, I. M.; Hatem, M. E.; Nablha, R.
H. and Sollman, R. M. (1984) : Preparation
af aflatoxin in ration. Vet. Med. J.. 32(3): 259-
264.

Huang, W.; Zhang, J. and Moore, D. D.
(2004) : A tradltlonal herbal medicine en-
hances bilirubln clearance by activating the
nuclear receplor CAR. J. Clin. Invest.. 113(1):
137-143.

Hong, S. H.; Seo, S. H.; Lee, J. H. and
Chol, B. T. (2004} : The aqueous extract from
Artemisla caplllaries Thunb. Inhibits lipopoly-

saccharide-induced Inflammatory response

"through preventing NF-kappaB acUvation in

human hepatoma cell line and rat liver. Int. J.
Mol. Med., 13 (5): 717-720.

Husdan, H. and Rapaport, A. (1988) :
Chcemlcal determination of crecatinine with de-
polarization. Clin. Chem., 14: 222-238.

Ibrahim, I. A.; El-Badawl, 5. M.; Abdel
Gader, W, S.; Bakhiet, A. O.; Yagoub, 8. O.
and Adsm, 8. E. (2004) : Suscepublility of
chicks to low dletary levels of Ammi visnaga
and Artemisia herba alba. Vet. Hum. Toxlcol.,
46(2): 67-69.

Israpll, I.; Abdirylm, A. and Gulnar, G.
(2002) : Experimental study on liver prutec-
tive effect of Arlemlsla rupestris extract.

" Zhongguo Zhong Xi Y1 Jie He Za Zhl.. 22(2):

126-128.

Vol. X, No. 1, 2008




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

Jain, N. C, (1988) : Schalm's Vel. Hema-
lology. 4th Ed. Lea and Febiger, Philadelphia,
USA.

Jendrassikl, G. P. (1838) : Vere In fachte
photometriche metheden zur besuimmung de
blutbllirubins. Blochemical, 2 (297); 81.

Juteau, F,; Masottl, V.; Desslere, J. M.;
Dherbomez, M. and Viano, J. (2002) : And-
bacterial and antioxidant activites of Arteml-
sla annua essental ofl. Fitoterapla, 73(6):
532-535.

Kim, K. 8.; Lee, 8.; Jung, S. H.; Shin, K.
H. and Kin, B. K. (2003) : Ant-oxidant ac-
tivitles of the extracts from the herbs of Arte-
misla aplacea. J Ethnopharmacol., 85(1): 69-
72.

Marcel, F. A. G. (19Q4) : Clinico-
pathological studies of aflatoxins {n chickens.
Thesis for M. V. Sc., Dept. of Pathology. Fac.
of Vet. Med.. Cairo Unlv.

Marrif, H. I.; All, B. H. and Haagan, K. M.
(189B8) : Somc phannacological studies on
Ariemisla herba alba (Asso.) in rabbits and
mice. J. Ethnopharmacol., 49(1): 51-55.

Newberne. P. M. {1973): Chronie aflatox-
icosis. J.ALV.M.A,, 163: 1262-1267.

Patton, Q. J. and Crouch, 8. R. (1677) :
Determination of urea (urease meodifled
Berthelot reactlon). Anal. Chem., 49: 464-
469.

Peterson, P. and Ciegher, C. (1867) :
Separation of aflatoxins by two dimensional

Mansoura, Vet. Med. J.

12

T.L.C. J. Chramatogr., 31: 250.

Reitman, 8. and Franckle, 8. {(1937) : A
colarimetric deterrnination of serum AST and
ALT enzymes. Amer. J. Clin. Path.. 28: 56-58.

Pler, A. C. and Heddleston, K. L. (1870) :
The eflect of aflatoxdn on Immunity in turkey.

. Impatrment of actlvely acquired resistance Lo

bacterlal challenge. Avian Diseases. 14: 797-
809.

Richard, J. L.; Pier, A. C., Cyoeweski, 8.
J. and Grahm, C. K. (1973) : Effect of afla-
toxin and aspergillosts on turkey poults. Avi-
an Diseases, 17(1): 117-121.

Saleh, M. A.; Belal, M. H. and El-Daroty,
G. (2008) : Fungictdal activity of Artemisia
herba alba Asso {Asieraceae). J. Environ. Scl.
Health B., 41(3): 237-244.

Shawky, A. M. (1988) : Pathological stud-
Ics on some chicken diseases due to dletetic
errors. M. V. Sc.. Dept.. of Pathology. Faculty
of Vet. Med.. Zagazig Unlv., Cairo.

Smith, J. W. and Hamliton, P. B. (1670) :
Aflatoxicosls In the broller chickena. Poullry
Science, 49: 207-215.

Snedecor. G. W. and Cochran, W. G.
(1989) ; Statlstical methods .sixth Ed., lowa
State Univeralty Press, Ames, lowa, USA.

Sonnenwirth, A. and Jarett, L. {(1980) :
Gardwhols Clinical Laboratory Methods and
Dilagnosls. Vol.(1). 8th Ed., Mosby.

SPSS for Wiadows, Version : 11 (19 Sep-

Vol. X, No. 1, 2008



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

tember, (2001) : Copyright © SPSS Inc.
1988-2001. All rights reserved.

Tedesca, D.; Stiedler, 8.; Gallettl, S.; Ta-
meni, M.; Sonzogni, O. and Ravarottg, L.
(2004) : Eflicacy of silymarsin-phosphotlid
complex {n reduclng the toxicity of aflatoxin-

Mansoura, Vet. Med. J.

13

Bl In brotler chicks. Poul. Scl., 83: 1839-
1843.

Yashphe, J.; Segal, R.: Breuer, A. and E¢-
dreich-Naftall, G. (1879) : Antibacterlal ac-

tivity of Artemnisla herba alba. J. Pharm. Sei..
68(7): 924-925.

Vol. X, No. 1, 2008




