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ABSTRACT

This experimem was performed at the Antmel Production farm / State Board of Agricultural Research to
determine the mechanisms ex_p:;-ch-:;% 10 be mvolved in alleviate the harmful effects of aflatoxicosis cn broiler
chickens by usmg dietary licorice extract . A total of 900 Fawbro broiler chcls | three weeks old were used in
this study . Chicks were rand: )m’» allocated 1o 6 reatierus of 2 replicates per each treatment . Birds in the first
treatment { T1 ) were fed a basal diet and used as control group . Birds 11 T2 treatment fed a basal diet
contaminated with aflatoxin |, while birds in T2 treatment were fed 2 dier contanunated with aflatoxin and
treated with mold killer . However | bieds in T4 | TS5 and T6 treatments were fed a diet contaminated veith
afiatoxin and supplemented with licorice extract at the levels of 150, 300 end 450 mg / kg of diet , respeciively .

Results of this study revealed that dierary aflatoxin ( T2 ) significantly { p < 0.05 ) decreased 2rythrocyte
counts { RBC ), haentoglebin concentratton { Hb ) | hematocrit ( PCV ) | thrombocyte counts ( Thr ) | leukocyte
counts { W3C ) plasma glucose { Glu ) . plasma protein ( Pro ), pldsmo cale 1um ( Cal), plasma x)nusphomus
{Pho ) arm alkaline phos p‘)araw ¢ ALP 3 acitvity | while significant { p < 0.05 ',mueaxh were fournd 1n
heterophit / lymoh(;cvr ratio { Hi/L ) . piasmauric acid { Un) plasma cholesterot { Cho ), and aspartate
aminotransammsp( AST ) activity comparecf with control grous ( T1).

The addition of lgerice extract ( . TS and T6 ) or mold killter { T3 ) to an aflatoxin — conzaining diet
significantly improved the adverse F‘ffc" t5 of aflatoxin on haematolomca‘ and blochermical traits . However ,
resulis of the current study clearly show that licorice extract cspecmtlv at the level 0f 450 mg / kg ettc,cmely
diminished the detrimeatal effects of atlatosicosis on the g,crmal physiological status of brotler chickens |
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Introduction
Mycotoxins  are structurally  diverse
secondary fungal metabolites that occur

worldwide as comaminants of prain

Arnong the various myeotoxing dentified
25 JLCI(AI!V affecting pouliry . aflatexin |
ochratoxin , T-2 toxin , are often
encountered  in  feedstuffs at a'laminb
con c«—,ntra.tions in different paris of the
world (4 ) These mycotoxin
contaminaied feedstuffs when consumed |
produce a range of sever devastating

effects on the genera! weH - being and
productivity of farmm ammals and poultry

(10 .

Aflatoxms ,  poteni  mycowoxins
produced by Adspe rgll fuy flavus  and
Aspergillus  parasiticus are a major

concern in pouliry production . Aflatoxins
contamination causes reduced feed quality
and  reduced ammal efficiency either
through poor conversion of *mt,nents or
problems such  are  reproductive
abnormalities ( 23 )  Aflatoxicosts in
pouliry also causes listlessness | anorexia
with lowered grewth rate | poor feed
uitlization , decreased egg production and
mncreased mortality Additiona}ly , Aanemia
{ 24 recuction ¢f immune function ( 25 )
, hepatotoxicosis and herncrrhage ( 26 ) are
associated with aflatoxicosis . Huffet al.
{18y found that aflatoxin treatment
significantly decreased  body weight |
welghl gain . increased relative weights of
spleen | liver kidrey , gizzard
proventriculus |, decreased dmwty ot ALP
,  AST and lactic dehydrogenase and
decreased levels of protein , albumin ,
triglycerides , calcium and phosphorous
Altered activities of enzymes, Viz., serum
AST . ALT , ALP and ga‘ndClutamxl
transterase ( GUGT ) have been noticed
during afiatoxicosis ( 9 ). Bridane et ai (8 )

found that RBC , PCV |, Hb , Thr, and
iymphocyte  counts  were  significantly
reduced by aflatoxin treatment , while

increases were seen in heterophil counts .
At the present time there dose not
appear to be anv way of preventing or

ameliorating  the disease other than
avoiding conditions conductive to the

formation of aflatoxin in feedstuffs and
avoiding fed with performed aflatoxin .
Recause of the nature the feed
distributicn system in the poultry industry .
this avoidance 1s difficult A more
economical  solution  would  be the
development of a dietary additive or
modification that would make the bird
more resistant to aflatoxin .

The object of this investigation was to
explore way that a broier diet might be

modified w0 enhance resistance to
aflatoxin. This was done by studying the

effect of the inciusion of difterent levels of
licorice extract in the diet on the blcod
characterist:cs of broilers recetving diet
which contamirated with aflatoxin .

Materials and Methods

This expenment was undertaken at the
farm of Arimal Production |, State Beard of
Agricultura: Research Atotal of 600
Fawbro broiler chicks , three weeks - old
were used . Birds were fed starter diet
during the third week of age ( starting date
of experiment) ( 22.7 % crude protein and
2867.4 kcal / kg ofdiet ) and finisher diet
(20.6 % crude protein and 2922 kcal / kg
of diel ) tiil the marketing age ( 49 days of

> ) . Chicks were allocated at random to
6 treatment groups of 3 replicate per greup
, =ach replicate constitutes 50 ch}ckq« 150
chicks per treaiment group ) .

Birds th the first treatment fed a basal
diet and used as control group ( 71 ). The
second treatment { T2 ) was fed a basal diet
contaminated with aflatoxin , while birds
in the third treatment ( T3 ) were fed a diet
contaminazed with aflatoxin and treated
with mold killer . The type of mold killer
used in this study was manufectured by
Kerean company that called Choong ang
Biotech . However |, birds in fourth |, fifth |
and sixth treatments were fed a diet
contaminaied  with aflatoxin  and
supplemented with licorice extract
Licorice extract was added to the diet of
birds throughout the total period of
investigation at levels of 150 mg/ kg ( T4 )
, 300 mg / kg ( T5 ) and 450 mg / kg of diet
(T6 ).

Aflatoxin used in the present study was
aflatoxin Bl which obtained from the
Department of Piant Protection , College of
Agriculture , University of Baghdad .
Aflatoxin was prepared and incorporated
into basal diet by method previously
reported ( 32) . Aflatoxin was preduced by
growing Aspergillus flavus on rice . The
moldy rice was dried and ground to a fine
powder and analyzed
spectrophotometrically  for  its  total
aflatoxin content by the method of Nabney
and Nesbitt ( 21 ) . The moldy rice then

added and well mixed with the yellow corn
thet 1mvolved in the basal diet . The final
concentration of aflatoxin introduced to the
birds was determined to be equal to 2 mg
aflatoxin / kg of diet .



the end of experiment ( 7 weeks of

45/‘ ), blood samples were collected into a
vacutainer ( contatning heparin ) by vein
ouncture of brachial vein of 24 birds in
each treatment ( 12 males and 12 females )
The haema:oiogi;;:a! traits evaiuated in the
present investigation and which have been
shown 10 lndx"' general physiological
s‘atus of buds .,onsmc‘i of the following (

wethod in parenthesis ) Frythrocyie
u)l,nta RBC  and lencocyte counts
WRBC {225, haemoglobin concentration —
Hb am pla&ma alkaline phosphatase
activity -- ALP (36 ), hemato :rit - POV
5 '}, thrombocyte counfs — 3.
heterophil m I\mmmc/fe ratio - H SE(LE)

pm:.m alucose — Glu (6 ), plasma
preiein - P 1o (37, plasma uric actd — Uni
( 17 ) plasma  aspartate

AST activity (27)
- Cho ( 14, plaqma
‘9 ) and plasma

amnoiransaminase —
plasma (,}\0.6‘319”\
calcium - Cal ¢

13y,

phosphorous ~ Phe {
icance o©f data was determineg at

Signif
3 %o ’cw! of probabihity by analysis of

't ¢ { ANOVA )using the Stetistical
Ang \ ’s ‘vam( 29 ). Signiticance of the
differences between treatment mezns was
determ n\a by DCunean’s muliiple range
test { 29)

Results and Discussion

The influence of licorice extract as an
ameliorating agent in broilers fed dieta
aflatoxin 31 on various blood par?mclers
have been presented in Tables 1 1o 4
Feeding atlatoxin alone ( T2 ) caused

[

significant ( p < 0,05 decrease in RBC |
Hb , PCV | Thr , and WEBC , while
sigmficant crease was found in H /

ratto in both of males | females and both
sexes { Tables i n‘d 2 ). These finding
agree with the other reports that explain the
suppressive  effects  of  aflatoxin  on
hgmatapomsls and mmune responac (25)
Broiler chicks given 2.5 10 3.5 g aflatoxin/
kg diet have shown not o'm decreased
amount of Hb |, PCV , Thr . and
lymphocyte and monocyte counts ( 30 ) but
also increased heterophils ( 24 ). Aflatoan
mught  have  atfected the tissue of
haemopoietic and immune systern thereby
the producticn of cells might have been
1fec\ed Various studies have reported
that PCV , RBC and Thr counts were
decreased by aflatoxin and aflatox:cosis
caused lymphogvtopenia and heterophilia
in broiier chickens ( 28 ). However | Gross
and Siegel (15 ) reported a positive
u;mlauon between plasma corticosterone
and I/ and that H / L ratio is a good
indicator of physiological stress . Therefore

~J
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, Increasing H / L ratio indicated that the
birds were under acute stress .

Compared to conzrol group( T1), Glu
. Pro , Cel . Phe . and ALP were
significantly { p<0.05 ) decreased and Uu

AST and Cho were significantly ( p <
0.05) )increased by aflatoxin treasment ( T2
, Tabiles 3 and 4 ) Chronic and sub -
climcal aflatoxicosis  cases may be
diagnosed oy determining  serum
biochemical and haematological alterations
befere major symptoms became apparent

{24 ) . Sehu et al. ( 31 ) indicated taat
aflatoxin  toxicity 1n broilers may be
meanifested by decrease serum

concentration of totai protein |, albumin,

inorganic  phosphorous  and  calcium
Afzali and Devegowda ( 2 ) concluded that
the mosi  (mportant  sequelae of

aflatoxicosis in poultry 1$ zmpalmvent of
pomune system resulting in high moriality
Aflatoxin inhsbits protein synthesis , and
resulting in lowered level of antibedy
production . The reduction in total serum
protein is due to impairmment of amino acid
ransportation at mRNA transcription level
and then by inhibitin’r protein synthesis
(34) . Bridane st al. { 8 ) epcn'teﬂ that
inclusion of afiatoxin into the diet caused
significant decieases in serum  fotal Pro
albumin |, triglyceride , Glu , inorganic Pho
and creatinine values , while significant
mcreases were recorded for Cho and AST
activity However | those authers
cencluded that the decrease ini serum Pro |
albumin and Gla values and increases Cho
and AST activity are due to the hepatotoxic
effects  of aflatoxin characierized by
inhubttion of protein synthesis and the
impairment  of  carbohydraie  and
metabolism . However , the decrease in
serum inorzanic Pho and the increase in
Urt may be related to the nephrotoxic
effects of aflatoxin in agreements with
otter studies ( 16 ) . Bailey et al. (7)
found acute elevation in the levels of
serum Urt , AST and GPT activities of
broilers fed a diet contaminaied with
ochratoxin , and explained these changes
by the large lesions occurred for heart,
kidney and liver organs as a result of
aflatoxicosis furthermore |, altered
activities of enzymes | viz., serum AST |
GPT and ALP have been noticed during

aflatoxicosis ( 11 20 ) Huffetal ( 18)
reported  that aflatoxin  ireatment

significantly decreased activity of ALP and
decreased scrum levels of Pro, albumin ,
Glu, Cal ard Pho .

The addition of licorice extract to
aflatoxin — contaimng diet ( T4, TS and
T6) completely ameliorated the adverse
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effects  of aflatoxin on  haematologicel
parameters included in  this  study
Supplementation  of licorice to the diet
significantly ( p <0.05 }increased RBC |
Ho , PCV | Thr, and WBC and reduced the
H /'L ratio compared with T2 group in both
of males |, females and both sexes { Tables
I and 2 ) . However, TH group surpasses
other treziments as regards all of these
tvlood characteristics . On the other hand |
T4 and T5 were in general supencr to T3
group in relation with these traits .

With ncorporation of gradual levels of

licorice exiract {74 . TS and T6 ) or mold
willer (T2 ) into the aflatoxin -
contaminated diet , Glu , Pro, Cal, Pho
and ALP sigmificantly ( p < 005 )
increased . whereas Uit , Cho, and AST
significantly ( p<0.05 ) decreased m both
males |, females | and both sexes ( Tabies 3
and 4 ) . However | T6 recorded the best
results in regard to  these traits compared
with all cther treatments . Additionally |
there  were no  significant differences
between T4 | T5 and T3 regarding Glu .
Ur , Pro
males , fernales | and both sexes |

The beneficial counteraction of licerice
extract with afiatoxin molecules in the diet
and gastrointestinal tract have been clearly
observed 1n our study as predicted . The
role of licorice extract in aflatoxin
detoxiiication  were atinbuted to two
mechanisms | as we expected . First, it may
have selective  binding  capactiy  for

, Cho , Cal and Pho in both of

aflatoxin rmolecules in gastrointestinal tract
, end the second that licorice shows some
ant — infective properties . In laboratory
and animal studies |, it has stopped or
slowed the growth of certain bacteria |
fungi , and parasites . Several animal
studies have also revealed a possibly
strong antiviral and fungicide effects for
true licorice . In these studies | true licorice
componen: that belong to isoflavonoid
class of chemicals , appear to have several
anti - infective effects thet include
interference with oxygen utilization by
infective - organisms . Additionally | true
licorice may have some ability to improve
functioning of the immune system ( 1, 12,
33 ) . However | by functioning as antl —
fungal agent, th:s herb destroys or prevent
the growth of fungi ( 35 ).

In conclusion , haematological values
and plasma biochemical were significantly
affected by aflatoxin treatment . The
addition of licorice extract to the aflatoxin
— containing diet significantly recovered
the adverse effects of aflatoxin on
hacmatological  parameters - plasma
biochemica! of broiler . The protective
effect of 450 mg/ kg licorice exiract used
in this study against the toxic effects of
aflatoxin was greater than that of 150 and
300 mg / kg . Licorice extract was non —
toxic and ncn - detrimental for broiler
chicken and trese improvements should
contributes  to a solution of aflaioxin
problem in broiier chickens .
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