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SUMMARY

Out of 80 diseased goats, aflatoxin was detected
in serum of 50% of them. Examination _of‘ 600
samples of -feed utilized by these animals yi;e-lded
aflatoxin and toxigenic A. flavus in 52.2% of the
samples. Experimental induction of aﬂdtskiz:osis

in goats gave similar symptoms which were ob-

served in field animals. Biochemical and haemat-

ological examinations of blood of experimentally
intoxicated goats revealed significant alteration in
most of the examined values including liver and
kidney function tests, total protein, albumin and
globulin. Histopathological examination of inter-

. nal organs of these animals showed obvious

changes in all tissues particularly in the liver and

: ‘kidney. |

INTRODUCTION

Aflatoxicosis represents one of the most causes of
serious mycotoxicosis in man as well as in poul-
try, livestock, and other animals (Madhaven et al.,

1965). It produced by strains of Aspergillus flavus

-and Aspergillus parasiticus, wnich are frequent

contaminants of harvested feeds and food stored
under conditions of high humidity and tempera-
ture (Hassan c-t al., 2002‘and Hassan and Mogda,
2003).

The susceptibility of animals to aflatoxin is affect-
ed by species-breed variations and nutritional fac-
tors (Raisbeck et al.,, 1991 and Pier, 1992). The
susceptibility of different animal species to afla-
toxi_n appear.é to be variable. Hepatic damage was
the principal injury induced in all anAimals; how-
ever, acute poisoning was manifested as icterus of
the mucous membranes and widespread haemor-

rhages (Newberne et al., 1973).
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) as detec-
The aim of the present work, therefore, Was

o v well ae studying
tion of aflatoxicosis in kids as well as studyimg

S, vical
the effect of aflatoxin on the clinicopathologic:

parameters and tissue organs of kids.
MATERIALS AND METHODS

Serum samples:

A total of 80 samples of serum were collected
from diseased conditions suspected of having my-
cotoxicosis, at Borg El Arab and El Wadi El Ged-
id goat farms during the last 3 years. Symptoms
included high mortality and morbidity rates, diar-
rhoea, salivation, cough, sneezing with mucopu-
rulent discharges and dyspnea. The collected ser-

um samples were analysed for measurement of

aflatoxins.

Grains and feed stuffs samples:

A total of 600 samples of different grains and
feedstuffs which were used by infected animals
were collected for measurement of aflatoxins and
isolation of mould. These included 50 samples
from each of the following (Yellow corn, barley,
wheat, beans, soybean, hay, straw, barseem, tibn,

cotton seed cake, wheat bran and mixed feed).

Experimental animals:-

* Ten male, healthy, cross breed kids weighing 15-
18 kg, housed under hygienic conditions, and fed
on balanced ration and water ad libitum were

used.
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aflatoxins in serum:

Detection of '

Aflatoxins in serum of suspected animals was ex-
a CRULR

(racted according 1o the method described by

Hansen (1993) using the immunoaffinity column.

ation_of mould from contaminated grains
&

Isol

and feed stuffs:

Mould and yeast colonies particularly Aspergillus

flavus and Aspergillus parasiticus were isolated

and identified using methods recommended by

Conant et al. (1954).

Detection of aflatoxin in feed:

Extraction and detection of aflatoxin in feed was
performed as recommended by Gabal et al.
(1994).

Experimental induction of caprine aflatoxicosis
(Clark et al., 1984):

The total number of male cross breed domestic
kids (10) was randomly classified into two
groups. The first group consisted of 2 animals and
kept under healthy conditions as control individu-
afla-
toxins orally in 3 doses (mg/kg of body weight/
day), 0.1 for 34 days; 0.2 for 18 days and 0.4 for

als whereas the other § animals were given

10 days as gradual increasing doses of aflatoxins.

During the €Xperimenta] work, changes in behavi-

our, feed intake, clinical signs and body weight

Baln were reported. At the end of the experiment,
the goats were sacrifi_ced and post-mortem as well

as histopathological

€Xaminations
formed.

were per-
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Blood was collected by jugular vein puncture
(with and without an‘ticoagulanl) 5 times during
the experimental.pcrik)d (0] time, 15 and 34 days
after the 1st dose, ljjdq¥§§ u'flcr the 2nd dose and‘
i
7 days after the 3rd dose). Haemogram was esti-
mated after Jain (2000). Serum was separated for
determination of the following parameters; total
protein according ‘to the Bim'c;:l method after
Henry (1957), serum albumin according to Web-
ster (1974), serum globulins were calculated by
subtracting the obtained value of albumin from
the values of total protein. Albumin /Globulin ra-

tio (A/G ratio) was calculated according to the re-

sults of albumin and globulin. Serum enzyme ac-

tivities (AST, ALT & ALP)-were determined’

according to Reitman and Frankel (1957) and Bel-
field and Goldbery (1971), serum cholesterol was
assayed after Fasce (1982). Serum t-rigiyceri(i—es
according to Ypung and Paster (1975), serum bi-

lirubin after Jendrassik et al. (1983), serum creati-

nine following.the method of Henry (1974). Ser-
um’ urea was determined after Tabacco et al.
(1979), serum calcium after Stern et al. (1957)

and serum inorganic phosphorus according to Yec

(1968).

Formalin fixed tissue specimens were embedded
in paraffin and sectioned at 4-6 microns thickness.
Sections were stained by Haematoxylin and Eosin
stain for routine histopathological examination

(Drury et al., 1976).

Statistical analysis:

Data of haematological and serum biochemical
parameters of control and treated groups were sta-

tistically. analyzed according to Petrie and Watson

(1999),
RESULTS AND DISCUSSION

The results of the present work are shown in Ta-

~ bles (1-7) and Figures (1-4).

Table (1): Detection of aflatoxin in serum of infected animals by

immuno-affinity column.

Total No. of +ve animals Amount of aflatoxin in secrum of
examined disecascd animals (ppb)
animal _ i
o Number % - Max Min Mecan
80 - | 40 50 9.3 3.6 5.38

Vet.Med.J.,Giza.Vol.52,No.4(2004)
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Table (3) Changes in body weight gain ol treated goats with allatoxin

(mecan 1 S.15).

Time Mcan body weight
(day) (k)
Control 18.08 1 0.67

0 Twne

" reated 17.32 4 0.58

Control 20.19 4 0.68
15 days afler 1™ dose . ~ ' L
Treated T8 14 £ 0.61%
. !
Control 2542 1043
Ad days alter 1™ dose -
' ~Treated © 2006 £0.28%
Control . C 2914 059 -
15 days aficr 2 dose ‘ $ ' :
~Treated = 22,58 L0.76%-
e Control 3214 £0:52
T days alter 3" dose 4o ' . :
Treated 20,15 L0060

* Significantly different from the control I < 0.05
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ount mn cois

t< treaied with affatosin frean & m..m;..

[able (3) Changes in total and diftere hmiiacyiie e
M WBCs | o --_luﬁm.r._m_k:ﬂ: _n:Q,Z.:n count (X107 ul) !l;;,,
M (X107l m__,zm::cc_:ﬂ_ r.(._zn__oc.zm.m Monocyte | .mOV._.:on_w:‘
— Comrol | 9622052 | 3602009 . 312070 i 085005 1.0.152005
.H L Trexed | 10122066 | m.éwoﬂ_. 7 58=121 4 0.79=0.15 0.09 =0.02
(egsaie | Comrol | 10242033 | 5202028 | 572006 | L16=026 | 0.68=002
dose Treat 1092058 | 4.60=1.021 [ 48142 | 1352039 | 7. 0.00
mmuumu.mmmunmn Control _ 9.86=0.50 m.uow.o.u..o_h _ u..ow,o.om _ 1.60 = 0.63 _ o 0.00
dose Treated | 12242057° [ 5902043% | 46=110 | 1642084 | 0.00
I5 éaysafier 7 [ Control | 12122035 7420 04711 562065 | 229=028 0.00
dose | Tremed | 14782046* | 6.40 =056 | 61=102 “ 215-053 | - 0.00
TamseRn 30 | Conmrol — 11942063 | 4002086 | 602062 1952063 0.00
m dose | Treated [ 10462057" | 460= :og_, 43 =040% __ 1382047 0.00
* Significan rent at P < 0.03 ‘

541

Vet.Med.dJ.,Giza.Vol.52,No0.4(2004)

CamScanner


https://v3.camscanner.com/user/download

€0°0 > d e Jua13y1p Apuesyiusig ,

I 2 |
ST FSI001 ¢+ 107 9L0r 811 =94 L2 _ 007 __ 007907 | 2007667 | w107 10°€ __ pajeal]
. : : i
1$0=956L , SrO=CISS . 701=cg9 _ 00= 121 | 5002957 | s00=ser | z10= 6 [ Jonuo 0 | Jaye sAep £ ;
i ! T
.1 Tl 1 WLE0= 1SS ] 0= w6 | W300=€11 | 2007297 7020 | Lsr0=9%¢ _“_ pajea] i
SCE=TEO08 | LT0T9TIE T T60=C89 | r00=281 | ro0scrr | gl0=crr | cro=69 ?o\acouﬂ_bﬁm sAep ¢]
L SCTECLS L aIS0TR69T  w80=9LL | 005111 | prosaT | uizoscoe _k JZ0F 0L ___Eaa.l ;
©9E=689 | re0TSOL | €R0=SL9 | 00191 | 0005297 | cro=zzr | 1105289 | Jonuoy | 14 SAep vm
| L0ETTISL | 49905908 - .cc059689 | 0= el " 610=187 | so0=c1¢ _ TOT6C ‘.wxme.l m.
€=TT99 . $rO0=11¢ - $r0=8L9 u_ LU0 21T ¢ 0F0=6T€ _ 900566 | LE0T 69 :o::outucmm
Tr1f 1850=€99 | TI0ZS01 | GTOSHIC | 9108l € | czo=ze _uammﬁ..m
i aunyQ

H=€19 160=99 0< LE1T=1099 1 1105001 1C0=tL'C “ _
: B = ~
(M) oam) (am) _ ones ' (|p/v) (p/5) R ap3) |
| |
aTv 1SV 17v + o L ugnqon | owumqry | wejod g |

LT &

G = GUIE) WINCIRYE YU PRIRAL) SIROS JO SPNIVISE M Tud pue

suraj0ad umiss w saiure) (9) 2qeL

.J..Giza.V01.52.No.4(2004)

Vet.Meq

542

CamScanner

y


https://v3.camscanner.com/user/download

me serum biochemical parameters of goats tre

ated with aflatoxin (mean # S.E.).

Table (7) Changes in s0 : . _ reatininc
I e ol Rl el IR I
= | Control | 212.0£3.23 0195 158 | 0.12:002 1 as0x017 6774079 | 1977£015 | 0.96 % @.S
oime _NWu 209.6+5.89 | 102.78+ 187 | 0.11 001 | 3772021 | 6982066 | 1983020 | 0.99 %0.04
5 days after comral| 21022534 | 101702138 | 0.16£003 | 3842023 | 8452059 2027061 | 1.12+0.03
1 dose _Jam& 2022650 | 104202119 | 0182002 | 379022 | 7.62£057 | 2! 132075 | 1.16 =0.05
\4 days after | Control | 21542438 | 106.08+183 | 019004 408031 | 895+£040 | 2093014 | 121£0.02
1¥ dose __ﬂsn& 1282 2440% | 11434 £ 1.46* | 026+003 | 2.66+ 0250+ 797 £ 024> §25T =030 2 0.01*
|5 days afier | Control | 219.83.79 | 11028126 | 022+0.02 | 403010 | 9.02 0.35 | 21412014 | 1.31 £0.02
2" dose | Treated | 232.6 £3.40* | 121.94 £ 1.91* | 0.29 +0.02* 320£0.15% | 8.12£0.23% | 91£011* | 143 0.04*
7 days after | Control | 223.0£2.29 | 11820+1.20 | 0.39+0.01 430 = 019" [ 893 £0.19 | 20882025 | 1.34+00l
3%dose | Treated | 238.8£3.91* | 127.50 £ 1.05* | 0.46 +0.02* | 3.63 £021% | 8.01£0.27% | 22442033 1.50 £0.02*

* Significantly different at P < 0.05

IR
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Fig. (1): Liver of goat administered aflatoxin showing prolifcrated fibrous tissuc
around the bile duct with partial replaccment of the Lepatic parenchyma

(H & E, X 40).

Fig. (2): Liver of goat admin;
- JeT O goat administered afjytoxi ing o
il > ered allatoxin showip a, i
; and hyperplastic Cpithelial liningg ots: ?l?tl:nld)"llml]amlmllory B
. tie ducts (H & E, X
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Fig. (3): Kidney of goat administered allatoxin showing thickened :and fibrotic rc-
nal capsule at the cnd ol the cxpcrimcmnl period (H & E, X 40).
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Fie. (4): Kidney of goat administered aflatoxin showing fibrosis among the tubules
(H & IE X 40). ' ‘
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inati f 80 cas-
amination O
serum exan ‘
the present work, - --
S break of mycoloxico

nder out
es suspected to be u affected

’ -
sis. revealed that 40 cases (50%) wel
‘ ‘ i 3 ppb (Max.
with aflatoxins at a mean level of 5.38 pf i
The detection ol alla-
9.3 ppb and min. 3.6 ppb). The detection

i "} animals was pre-
toxins in blood and milk of farm anim s was |
i ‘ 95) and Fer-
viously reported by Sabino et al. (1995) an
ste atoxin Bl
- nandez et al. (1997) who detected aflatoxin

and M1 in urine and faeces at levels 61.82 ppb

and 27 ppb, respectively.

Mycological examination of 600 samples of dif-
ferent feed stuffs (collected from these farms) re-
vealed the isolation of 1110 funga] isolates repre-
senting 8 genera and 6 species. The genus
Aspergillus was the most predominant isolate re-
covered from the examined samples (62.3%) fol-
lowed by Mucor spp (54.7%) and Penicillium spp
~ (35.3%). Similar findings have been reported by
other authors (Hassan, 1990; Aja and Emejuaiwe,
1994; Lisker et al., 1994; Hassan et al., 2002 and
Hassan and Mogda, 2003). |

It is interesting to report here that species of A.
flavus group were the most common' isolates
(41.5%). The isolated Aspergillus flavus strains
produced different levels of aflatoxins particularly
those isolated from wheat bran gave (he highest
‘ yield of aflatoxins (2430 ppb), followed by As-
pergillus flavus isolated from whcai, barley; tibn,

mixed feed and yellow corn (1425, 877.50

546

75075, 731:50 and 725 PP, respeciy
o y

contrast, A. flavus isolated from hay g | n
ean

: 15
ppb, respectively), (Table, 2). These result 5,
’ in

gave the lowest yield of aflatoxin (1 76.50 A
accord with results of several authorg, Has
« .“an

(1990); Abramson ¢t al. (1992) and Has.san
(1998).

Goats exposed to aflatoxin showed clinical symp.
toms including salivation, dry cough, Sneezing
dullness, weakness with slowing of approach
avoidance behaviour and loss of appetite. Dis.
eased goats started to lose their normal vitality af.
ter receiving the first dose of the toxin, with re-
duction in the mean body weight " and feeq

consumption than that of control.

Post mortem examination revealed that, the liver
was enlarged and congested, the kKidneys were
pale but the cortex was congested, the gall blad-
der was distended and engorged with bile while
the heart was flabby with hydropericardium and
the lung was oedematous, congested with pres-
ence of severe, petechial ha;amorrhages. Such ob-

servations coincide with those of Abdel Salam et
al. (1989), '

Results of blood picture in the present study re-
vealed that red ploog cells (RBCs), haemoglobin
(Hb) and Packed cell volume (PCV) were de-

creased during the experimental period which

Vet.Med.J. :Giza.vo] 59 :N0.4(2004)
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come in parallel with the results of Roger ct al.
(1991) in lambs and Brucato et al. (1986) in
calves and may have been occurred due to either

blood loss or kidney and liver affection.

Values of serum total protein, albumin and globu-
lins were decreased significantly with continuous
udministmtion of aflatoxins which correlated well
with the inhibitory effect of aflatoxin on protein
synthesis, and liver damage (Neathery et al.
1980). Reduction of albumin values resulted in
decrease in A/G ratio. It has been reported that af-
latoxin interfer with carbohydrate oxidation, a
process which is essential for providing energy
nceded for protciﬁ synthesis (Fernandez et al.
1997).

Activities of ALT, AST and AP were increased
and it has been reported to occur due to altered
pernﬁeability of hepatocytes (Roger et al. 1991;
Edrington et al. 1994) and myocytes (Harvey et
al. 1995). Elevation of AP also may be due to he-
patic necrosis caused by aflatoxin administration
leading to thickening of bile ducts and intrahepat-
ic colestasis. Elevation of bilirubin, cholesterol,
- triglycerides probably occurred due to hepatic dis-
ease. Similar findings have been reported in sheep
(Suliman ét al. 1987; Roger et al. 1991), goats

(Clark et al. 1984) and cattle (Helferich et al.
1986).

Vet.Med.J.,Giza.Vol.52,No.4(2004)

The significant elevation in serum cholesterol and
triglycerides due to aflatoxicosis may result in dif-
ferent degrees of arteriosclerosis, phlebitis and ve-
nous occlusion which leads to insufficient blood
supply specially to the lung tissues, therefore the
exchange of gases in lung alveoli becomes inade-
quate (Roger ct al., 1991 and Edrington et al.,
1994).

The obtained results concerned with kidney func-
tion tests demonstrated significant increase in ser-
um urea and creatinine values which indicalte cir-
culatory insufficiency or nephropathy (Suliman et
al. 1987; Soliman, 1998). The kidney affection
was supported by histopathological examination

of the same samples.

Aflatoxins are believed to decrease the availabili-
ty or quantity of bile salts in the gastrointestinal
tract, resulting in decreased absorption of fat solu-
ble vitamins (Cheeke and Shull, 1985). If vitamin
D assimilation is impa'ired, Ca and P absorption
lﬁay l{kewisc decrease, which may explain the
lowered blood.Ca and P concentrations seen in

treated goats in this study.

The liver and kidney affection was supported by
histopathological examination which revealed
thickening and sclerosis in the wall of the blood
vessels and hyperplastié bile duct. The hepatocy-

tes showed circumscribed round vacuoles in the

547
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cytopl
cells in

ytes (Soli

[-b).

| wlts it appears
om the forgoing pesults 1t apl

affects the production,

In conclusion, fr

that aflatoxicosis 10 goal o
biochemical paramelers and tissues of inter .

gans. Therefore, the breeding of goat, as other ‘Tn
. given more care 0 avoid aflatoxic-

imals, must be ¢
and clean

osis by using healthy feeds

environment.
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