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SUMMARY

In a private farm, the effecls of mycotoxicosis and/or brucellosis were studied on
biffaloes and catile. From each of species fone month qfter abortion or normal parturi-
tion) twenty animals were divided inlto four equal groups. The first group was served
as control animals, the second group was non-infected animals but the mycotoxins
were detected in their serum, the third group was naturally brucella infected animals
and the fourth group was hoth naturally brucella infected and mycotoxin poisoned ani-
mals. Brucellosis was identified serologicallyy and from the clinical signs. Mycetoxicolog-
ical, serological, hormonal. serum prolein elecirophoretical and biochemical studies
were carried out. Resulis indicated that the mycotoxins which were delectec in serum
of caitle and buffaloes are aflatoxin-B1 ochratoxin-A and fumonstin-Bl by a concentra-
tions in buffaloes more than that in cattle. In contrast, the higher brucella tilers were
detected in caitle than that in buffaloes. Mycotoxicosis and/or brucellosis could in-
duced reproductive disturbances {due to the changes of serum progesteron, estrogen,
triiodothyronin {T3) and thyroxin (T4) hormones), immunosuppression by mycotoxicosis
in buffaloes (because of gamma globulinemia), metabolic disturbances {due to the in-
crease of T3, T4 and (otal lipids). and liver dysunction in buffaloes (due to the increase
of fotal bilirubin concentration and the activity of ALT enzyme). The mycoloxins should
be chicked in regions of high incidence of brucellosis in order to controlling or diminut-
ing the mycoloxicosis which is a predisposing stress factor for occurrence of infections

by their immunodepressant properties.
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INTRODUCTION

Fungi may contuninale animal feed, certain (ungi secreled secondary metaboliles which are
toxic tor animals and human (Miller, 1995). Ainong Lhe identlified mycotoxins, five of which arc
of special toxicologieal inportance are Aflaloxins. deoxynivalenol, Zearalenone, [umonsins, and
ochiaratoxins (Anonymous, 1992). Aflatoxinsg are iimmurnotoxic by depressing the cell mediated
immunc responsce {Dietert et al., 1983) reducing hermonal immune response (Tang et al.,
1995) and reducing primary hacmagiulinin response (Ghosh et al., 1991). Ohraloxins induced
nephroloxicily, carcinogenicily, teralogenicily and immunotoxicity (Kuaper, 1996). Fumonsins
induced equine lcukoencephalomalacia. pulmonary edema, immunotoxicty and carcinogeniecity
(Harrison et al., 1990)}. Brucellosis is an imporiant conlagious disease infecting human and an-

imals and induced great losses in animal production allover the world (Radostits et al., 2000).

In a similar study in sheep and geat in Kalcubia province (Egypt), Abdel Fattah et al., (2004)
idernLified several mycotoxins in animal feed mixture (concentrates) and maize which were: Afla-
toxin-bi {0.642 - 0.355 mg/kg), Ochratoxin-A (0.143 - 0.231 mg/kg) and fumonsin-B1 (0.125 -
0.274 myg/kg), also they lound that 82.61% ol mycotoxin poisoned sheep and goats were infected
wilh brucellusis, while 10% ol zon-infeeted sheep and goals were mycoloxin poisoned, and they

concluded that mycoloxicosis was one lhe predisposing faclor for brucella inlection.

The aim of (he presenl study is Lo sludying the hormonal, biochemical and immunological
changes that could be induced by brucellosis and/or mycoloxicosis in buffaloes and cattle in or-
der to undersianding the intercorrelalions between the lwo diseases and their negalive effects of

both in the hody for diminuting their effects on animal production.

MATERIAL AND METHODS

Serological Diagnosis of Brucellosis:

Serological diagnosis of brucellosis was carried out on serum samples [rom aborted bulTaloes
and cattle which showed the clinical signs of brucellosis and could be diflferentially diagnosed
from other diseases causing abortion based on Lhelr clinical signs and serological characteristics
according to Blood et al., (1979) serum samples were collecled from a private farm in Kaleubla
governorate, one month after abortion or normal parturition, and the Buffer acidifled platle anli-
gen (BAPA) tcst (Anon, 1984) was used for the primary diagnosis of brucella infected animals.
The tube agglutination test (TAT) was carried out which modified to start with a dilutions of 1/
10, and he Rivanol lesl {Alton et al., 1988) were used for additional conflrmation of the sero-

logical identification of brucellosis.
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Mycotoxin analysis:

The standard of Aflaloxin-B1 (AFB1), Ochratoxin-A (OA) and Fumonsin-B1 (FB1) were ol-
tained from signa Co. (USA), diluted serum saniples were acidified with Hel/Mg ¢l2 solubion, OA
was uanlitatively extracted inle the chiloroform exiracl which was separated {rom the agueous
seruinm by centrifugation, cach chlorofonn extract was washed once with wate: o remove the dis-
solvced acid. (lien dried under a sleam ol nitrogen gas, the dried residues were 1econstituled in
chioroform and the conc. of OA were determiined MNuorodensitlomelrically. The AFB1 was exlract-
ed and delermined Mluorodensilometrically, bul fumonsin-B1 was cxtracted and delermined us-
ing the high performance liquid chromalography (HPLC). All mycoloxins were delermined ac-
cording Lo AOAC (1980).

The Tested Groups of Animals: Twenty [emale and (wenty caws (one monlh alter abortion or
notrinal parturition) were used. From each species the animals were divided into 4 equal groups
(5 animals/group) as fcllow: The 15! group as the normal control group. the 2nd group was my-
cotoxin poisoned animals. the 3" group was nalurally brucella infected animals (1 month
after abortion) and (he 4th group was nalurally brucella infecled and mycoloxin poisoned caws

(1 month after abortion).

Estimation of some serum constituents:
(A) Some Serum Hormones:

The radioinnmuno-assay method was used for determination of prolactin, progesleron, estro-
gen, triiodothyronin {T3) and thyroxin (T4) hormones (Challis et al., 1973).

(B) Serum Protein Electrophoresis Analysis:

The polyacrylamide Gel Electrophoresis (echnique (Gordon, 1983) was used for fraclionation
of scrum protein Into the different protein fractions.

{C) Some Serum Biochemical Constituent:

The concentralions of tolal protcin (Doumas et al., 1971), total lipids (Schmit, 1964) and
(he lolal bilirubins {(Jendrassiki et al., 1983) and the activity of Alanine aminolransferase en-

zyme (Reitman and Frankel, 1957). were dclermined speclrophotometricaily.

Statistical Analysis:

The obtained data were statistically analysed using F-test through the analysis of variance

(ANOVA), and the student's t-lest according 1o Snedecor and Cochran, (1969).
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RESULTS

A- Mycotoxin levels and brucella antibody titers: Thc serum mycotoxin increased in buffa-
loes than thal of cattle espectally furmmonsin B1, oppositely, the higher antibody titers of brucella

increascd in < alle than that in Luffeioes (Table, 1).

B- Serum Hormonal Changes:

(1) Prolactin hormone: No significanl change In serum prelactin hormone between the

groups of buflalees and caltle.

(2) Progesteron hormone: Brucellosis induced significant decrease of progesteron hormone
in buffaloes and cattle than normal control, but mycoloxicosis induced significant increase

in progesteron hormone than that of the nornal control in either buffaloes or cattle.

(3) Estrogen hormone: Mycotoxicosis and/or brucellosis induced significant decrease of es-

trogen hormone than that of the normal control buffaloes or cattle.

(4) Trilodothyronin (T3) Hormeone: Only in buffaloes, brucellosis induced significant in-
crease of Ty-hormone than thal of the normal control buffaloes, but there was no signifi-

canl change of T4 hormones in the serum of cattle groups,

(5) Thyroxin (T4) Hormone: The serum thyroxin hormone was signifieantly increased with
mycotoxicosis and/or brucellosis (in most cases) than that of the normal control bullfaloes
and callle (Tables 2 and 3).

(C) Some Serum Biochemical Constituents:

1- Alznine amino transferase (ALT) Enzyme activity: ALT cnzyme aclivily signilicantly tn-
creascd by mycotoxicosis and/or brucellosis in the scrum of bulfaloes than that ol the nor-

mal control animals, but ALT aclivity does not changed in cattle groups.

2- Total Bilirubin: In buffaloes, only brucellosis induced significant increase in serum bilir-
ubin than that of normal control animals but does not changed in the serum of cattle

groups.

3- The Total Lipids: Only in buffaloes, the total lipids werc significantly increased In antinals
sullcring {rom mycotoxicosis and/or brucellosis than that of the normal control bullaloes,

But it docs not significantly changed in the serum of cattle groups.

4- Total Protein: Mycotoxicosis significantly decreasing the total proteln {in most cases) than
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normal control buffaloes and cattle. In cattle, bruceliosis induced significant increase of to-

tal protein than normal control cattle (Tables 4 and 5).

(D) Serum Protein Electropho:=s.s {Protein Fractions):

1- Albumin: In buffaloes, there were no significzaui chunge in serun: albumin between
groups, but in cattle the brucella infecled animals showed signilicant increases iz scrum

albuin than that of control cattle.

2- Total Globullns: In buffaloes, there were no significant change in serum total globulins
between groups, but in cattle, the mycotoxin poisoned animals (brucella infecled or non in-

fected) showed signilicant decrease in the serum total globulins than that of control cattle.

3- Alpha (o) Globulln Fraction: In buffaloes, no significant change of a-globulins between
groups, but in cattle, mycotoxicosis and/or brucellosis Induced significant increase of the

v-globulins than that of control cattlc.

4- Beta () Globullns Fractlon: In cither bullalo or cattle, the mycotoxin poisoned and/or
brucella infected animals showed signilicant decrease ol y-globulins than that of control
animals.

5- Gamma (y) Globulin Fractions (Immmunoglobulins): In casc of non-infecied bulTéloes, the
mycotoxin poisoned animals showed signilicant decrease of y-globulins (han control, also
in brucella infected bullalocs, Lhe mycoloxin peisoned animals showed significant decrease
in y- globulins than that of only brucella inleclted buffaloes, also bruccllosis (with or with-

out mycotoxicosis) Induced significant inerease of y-globulins than that of non-infected bul-
faloes.

In case of callle, mycoloxicosis nol significantly decrease y-globulins than (hat of conirol cal-
tle, but brucellosis could induced signilicant increase of y-globulins than that of control callle
(Tables 6 and 7).

DISCUSSION

The different fungi may pollute the environment and become found in the raw nutritlve sulb-
stances and other biological materials, human flood, animal feed and feed- or food-preducts. Also
such nutritive materials may kept under unfavourable condition favouring the growth of dilfer-
ent fungi. Some types of fungl could secreting loxic materials called mycotoxins and consequent-

ly by their consumption induce a disease called mycotoxicosis (Miller, 1995). Poisoning with
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mycotoxins may be differed [rom other poisoning imnaterials, that the latter may be seen (in many
cases) with naked eye or identilied by their specilic odours or tastes, and may induce specific
acute or chronic toxicily with specific clinical signs, and may induced intentonally or uninlen-
lionally due '¢ ithe known circunis: :ices, all thes? data may lead to searching flor the source of
loxicity and consequently preventing or diminuting it easier than Lhat of mmycoloxicosis (which is
widely spread and more difficult Lo detect especially in chronic or long term toxicilies). Mycotox-
icosis may be the end trial for understanding the real healthy problem in animals and poulluy,
because the symploms werc non-speciflic thal it may be immunodepressants to different infec-
tious diseascs (Dietert et al., 1985) or inducing loss of weighl without distinclvc other clinlcal
signs (CAST, 1989).

So that, mycoloxicosis should need further, difficult and complicated eflorts for deminuting it
to acceptable limits rendering il Lo be praclically non-significantly elleclive. The firsl step for rec-
ognizing such problein to understanding the loxicological properties ol mycoloxins in Egyptian

animals (such as cattle and bullalees) under the current Egyplian envirommentl.

The farm animals may suflering from some infleclious diseases such as brucellosis which is
an important conilagious and zoonotic diseasc inlecling animals and human, the disease may
eause greal losses in animals thal preventing Lhe repreduclive functions and consequently re-
ducing the animal produclion allover the world {Radostits et al., 2000). Sco the current study
tried Lo {ind cerlain rclalionships belwveen the brueellesis and mycotoxicosis in bullaloes and

callle from the point of animal health,

An important relationship between the mycotoxicosis and brucellosis could be delected in
sheep and goeats through a previous study by Abdel Fattah et al., (2004) which indicaled that
the mycoloxins could be detected [rom 82.6% of brucella infecled animals, oppositely, it could be
delected [rom 10% of non-inlected animals, and it could be concluded lhat mycotoxicosis in-
duced imnmunosuppression to brucella infeclion in goat and sheep because of the significant hy-
pogammaglobulinemia in these animals. Sueh conclusion could be detected also by the present
study, where the mycotoxicosis could significantly redueed the gammma {y) globulins (immunoglo-
bulinemia) in brucella infected and non-infected bulffaloes than that of control animals, while In
caiile the decrease ol y-globulins was non-signifieant. The immunodepressant property ol myco-
toxicosis could be recorded alse by the previous studies, Lhat the aflatoxicosis may depressed
tlie cell-mediated immune responses {Dietert et al., 1995), reduced IgG (Tang et al., 1995) and
reduced the primary haemagglulinin response (Ghosh et al., 1991). Also, the ochraloxicosis
(Kuiper, 1996) and the fumonsin-B1 (Harrisson et al., 1990) have reported to induce {mmuno-

suppresslve actions, so that the immunosuppression should be considered an imporiant predls-
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posing factor for increasing the incidence of infectious diseases and it may reduced also the pro-
duction clicicney in animals (CAST, 1989).

The present study revealed that the myeotoxicesis and/or brucellosis could significan!ly re-
duced thie beta () globulin fraction .nan that of nornal control bulfaloes an:i cattle. Soine gain-
ma-globuling (immunoglobulins) could rise into the y-globulin fraction in ressense to acute in-
flammatory diseases, autcimmune disease, hemolylic anemia and iron deficiency (Kaneko,
1989).

The present study revcaled that the mycotoxicosis and/or brucellosis could significantly in-
creased the alpha (B) globulin fraction of the seruin protein than that of the control buffaloes and
cattle. The elevated levels of some y-globulins have been reported with protein catabolism or with
adrenal stimulation {Schalm, 1975} or with some toxic materials {Dolezalova et al., 1983).

The present serological diagnosis ol brucellosis revealed that there were signilicant increase ol
the antibody titres against brucellosis in cattle than that of buffaloes. Oppositely, the serum lev-
els of mycoloxins (especially lumonsin -B1) were decreased in cattle than that detected in bufla-
loes. This pointed to a reverse relationship between mycotoxin concentration and the specilic an-
tibodies (specific immanoglobulins) against brucellosis, leading to the suggestion that the
mycotoxins are immunosuppressive to bruceliosis in buffaloes and cattle as previously recoded

in sheep and goals (Abdel Fattah et al., 2004).

The present work revealed that the mycotoxicosis induced a slight (non-signilicant) decreasc
in pituitary prolactin horinone and revealed a significant decreasc of estrogen hormone in cattle
and buffaloes than that of the normal animals. Bul Abdel Fattah et al., (2004] recorded a sig-
nificant decrease of the prolactin hormone with slight (non-significant) increasc of progesteron
hormone in sheep and goats. The major cffects of prolactin on the secretion of the follicle stimu-
laling hormone (FSH) and the luteintzing hormoene (LH) appear to be cxerted by inhibilion of the
secretion of the Gonadotropin releasing hormone (GnRH) by pituitary gland, so that there was a
reversc relalionship between the prolactin level and the levels of FSH and LH- pituitary hor-
mones, and consequently the ovarian progesteron hormone (Cheung, 1983). The clinical signs
of (acutc) mycotoxicosis in cattle may be non-specific as reduced milk yield, increased abortion
or embryonic mortalities, silent heat, irregular estrus cycles, decreased conception rales due to
the induction of endocrine and neuroendocrine disturbances (CAST, 1989), so that, the changes
in both progesterone or estrogen {as induccd by mycotoxicosis and/or brucellosis) may lead to

disturbances in the normal ovulatory cycle, and consequently lead to the reproductive failure
(Vaitukaitis et al., 1971).

Thec present work revealed Lhat either mycoloxicosis or brucellosis could induced signilicant
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increase of thyrosin hormone (Ty) in callle and buffaloes lhan conlrol animals, bul the triiodo-
thyronin (T3) hormone «as significanlly increased only in bulfaloes than control, but ils in-
creasced in caltle was non-sidnificani. The hyperithyvoidism may induce loxic goiter which may
lead (6 excessive oetabolic reaclions nnd consequently losing of weighl (Georgieva, 1989). The

myecolaxicosis reported (o fikluce body weight loss in catlle (CAST, 1989).

I bulfaloes. brucellosis induced significanl increas: of alanine amino transferase (ALT) en-
zyme aclivity, tota! bilirubin and total lipids and induced significant decrease in tolal protein
concenlratlion. Similar results could be delected in sheep suffered from Lruccellosis by Helal and
Abdel Fattah (2003), this results lcading to suggestion thal the brucellosis induced hepatic dys-
function and hyperlipidemia and hypoproleinemia in bulfalocs than that of catlle. The inereased
ALT-enzyme aclivity and total bilirubin concentration are indicative of hepatic dysfunction as re-
ported by Kachman and Moss {19786).

The mycotoxicosis induced signilicant inerease of tolal lipids in buflaloes and signiflicant de-
creasc of Lolal prolein in both buffaloes and calile than that of control animals. The hyperlipide-
mia may be induced because ol Lhe inlerference wilth lipid metabolism, or with xenoblotics
(Stroev, 1986), or after estrogen, progesteron, glucocorticold or sucrosc administration (Young

et al., 1975). The mycotoxin fumonsin-B1 could induced a mild hepatic damage (Osweiler et
al., 1993).

Based on the present study, it could be concluded Lhat Lhe mycotoxicosis induced immuno-
suppression lowards brucellosis (due lo induelion of hypogammaglobulinernia) in bullaloes than
that in cattle, and induced metabolic and reproductive disturbances {because of the hormonat
changes), bul brucellosis induced hepatic dysulnciton in buffaloes {as a result of sorme serum bi-

ochemical changes).
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Table (1): The serum levels of different mycotoxins in brucufla
infected buffaloes and cattle as serclogically diagnosed by tube

agglutination and rivanol tests.

Serum levels of mycotosins

Serological tests of brucalla

Aflatoxin Ochratoxin- Fumansin Tube apgl. Test Rivanol test
BIAF BH) A (OA) _1(FB1) Lone (o Lons 10
Groups (ng./m1.) {ng./ ml) (ng/ ml.) Titer value %I’!he Titer valuesgol'the
range reciprocal range recipracal
titers liters
Control .00 0.60 0.00 0.00 0.00 0.00 0.00
group + * + * t
.00 0.08 0.00 0.00 0.00
Buffaloes = eeita 204 178 197 1720 - 1.482 e - | 2301
infected * * p 1/40 *+ 1/400 +
roup 162 7.62 0.066 . 0085
Countrol 0.00 0.00 0.00 0.00 0.00
group + + +
Cattle 0.00 0.00 0.00 0.00
Brucella 211 NS 169 NS 171 1740 - 1.903** 12200 - 2,42+
infected + t his 1/80 + 17400 *
rou 8.246 2 8.60 0.093 0.034

N.B.: * = Signilicant change in serum mycotoxins or in the specific antibody titers
(log o values) between brucella infected bulTaloes and brucella infected
cattle), ** = Highly significant change between means of brucetla inlected

cattle and brucella infected bultaloes, N.S. =Non - significant change.
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Table (2): Effects of mycotoxicosis and/or brucellosis on some serum
Hormones of buffaloes

' Prolactin l‘roges(cr;F Estrogen Tritodothyronin Thyroxin (T4)
Groups ¢ hormone hormone hormone {T3) hormone hormone
|___ o M.LU./ml) {ng/ml) (ng/mby | nmol/L.} nml./L.)
Control 1.500 £ 0,126 | 6.900 +0.330 1248 + 8.944 10.00 + 0.894 72.600 + 3.622
(normal) group A A A A A
Mycotoxin L4530 £0.124 | 9.200 £ 0.707 1613 + 15,221 10.70 = L0034 { 92.300 = 6.957
poisoned group J A | B B A BC
Brucella infected | 1.750 +0.268 | 3.200+ 0.291 201 £ 13.914 13.80£0.967 | 85.700+7.211
group A C C B AlB
Brucella infected | 1.600 £0.089 | 3.500 £ 0.558 295+ 6.325 17.900 + 1.649 104.32 £ 11.540
& mycotoxin A C D C C
soisoned group
LSD (P < 0.05 NS 0.791 19.211 1.648 14.544
N.B.: The different capital litters in columns denote the presence of significant change
between means (at P < 0.03), LSD = least significant differcnce between means (at P
< 0.05).
Table (3): Effects of mycotoxicosis and/or brucellosis on some serum
hormones of cattle
Prolactin Progesterone Estrogen Triiodo theyronin Thyroxin (T4)
Group hormone hormonc hormone (T3) hormone hormone
(MLLU/mi) ng/mi) ng/ml) nmol/L. nml./L.)
Control 1.100 £ 0.063 | 54.00 % 3.298 1293 + 20.396 15.700 £ 1.523 110.800 £ 6.325
(rormal) group A A A A | A
Mycotoxin 1070 £ 0.134 | 62.200+ 4.209 1043 + 13.796 16.600 * 1.844 159.8 + 10.249
poisoned group I A 1] B A B
Brucella infected | 1.190 + 0.258 | 49.400 £5.261 1319 + 17.088 17,100 + 3.578 154.400 + 9.265
group A C C A 3
Brucella infected | 1.200 £ 0,029 | 53.00 + 3.453 1549 + 24.518 18.300 £ 2.039 177.300 £ 6.747
& mycotoxin A AC D A C
oisoned group
LSD (P < 0.05 - 4.043 20.190 - 9.410

IN.B.: The different capital litters in columns denote the presence of significant change
between means (at P < 0.03), LSD = least significant difference between means (at P

<0.05).
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Table (4): The effects of . iycotoxicosis and/or brucellesis on the diftferent
clectrophoretically separated serum protein factions of buffaloes

Alpha () Beta () Gamma (2) Total globulins Albumin 1 Totai protein

Grpus | globulins (g/dY) | globulins (2/dt.) | globulins (z/dh) {g/d}) (g/dl) {g/di}
Control 1712 £0.479 1.652 £ 0.102 11592 £ 0.064 4523+ 0.243 3.785 £ 0.348 | 8.308 £0.289
(normat) group A A A A A AC
Mycotoxin poisoned 1.974 £ 0,200 0.835 £ 0.036 0.695 + 0.111 3.504 £ 0.291 351920342 [ 7.023+0.287
greup A B B A A B
Brucelta infected 2.595 £ 0.063 0.414 £ 0.032 1.952 £ 0.244 4,961 £0.226 3.656 +0.510 | 8.617 £0.245
group A C C A A A
Brucella infected & 2034 £0.228 0.766 + 0.143 1.566 + 0.158 4.366 + 0.233 3.557+0.375 | 7.923+0.158
mycotoxin poisoned A B D A A C
group
LSD (P < 0.05) NS 0.256 0.281 NS NS 0.492

N.B.: The different capital lilters in columns denote the presence of significam change
between means (al P < 0.05), LSD = least significant dilTercnce between means (at P < 0.05),

Table (5): Effects of mycotoxicosis and/or brucellosis on the diffcrent
electrophoretically separated serum protein factions of cattle

Grpus Alp.ha Q) Be.ta () Gamma (§2) Total globulins Albumin Total protein
globulins (g/dl) | globulias (g/dl.) lobulins (g/dl.) (g/dl} {g/d) {g/dl)
Control 0.717 £ 0.030 2.078 £ 0.038 1.430 £ 0.084 4.225+0.252 3467+ 0.416 | 7.692 £ 0.086
tnormal) group A A AC AC A A
Mycotoxin poisoned 1.154 + 0.06} 1,452 £ 0.152 0.952 £ 0.169 3558 £0.292 3.282 £0.364 | 6.840 £ 0.352
group B B A B A B
Brucella infected 1.671 £ 0,033 0.762 £ 0.096 2,120 £ .23 4.553 £ 0357 | 3.811£0.335 | 8.364+0416
group C C B A B <
Brucella infected & 1.215 £ 0.0M 1.124 £ 0.267 1.761 £ 0.226 4.100 £ 0.203 3823+ 0443 | 7.923 £0.222
mycotoxin poisoned B B CB C B AC
roup
LSD (P < 0.05) 0.078 0.360 0.526 0.352 0.22) .57
N.B.: The different capital litters in columns denoctle the presence of significant change
between means {at P < 0.03), LSD = least significant difference between mcans (at P < 0,05).
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Table {6): Effects of mycotoxicosis and/or bruccllosis on some serum
biochemical constituents of buffaloes

e

L ——— . T -

‘ ALT-enzyme Total Total Total
Groups activity bilirubin lipids protein
LU/L) mg/dl) {dl. {g/1)

Control 8.245 + 0.321 1.674 + 0.141 27.060 £ 1.718 8.308 £ 0.289
{normal) group A A A AC

‘ Myeotoxin 8.910 + 0.430 1.765 + 0.267 T 34110 £ 1.303 7.023 £ 0.287
poisoned group B A |} B
Brueella infected | 9.160 £ 0.595 2.156 £ 0.148 31.811 + 1.075 8.617 £ 0.245
group B 5] C A
Brucella infected | 10.920 + 0.357 2.238£0.173 39.382 + 1.173 7.923 £ 0.158
& nyeotoxin C i3 D C

nisoned group

LSD (P < 0.05) 0.665 0.315 2.155 0.492

N.B.: The different capital litters in columns denote Lhe presence of significant change
between means (at P < 0.05). SD = Least significant difference (at P < 0.05).

Table (7): Effcets of mycotoxicosis and/or brucellosis on some scrum
biochemical constituents of cattle

ALT-enzyme Total Total Total
Groups activity bilirubin lipids Protein
LU./L mg/dl.) (g/dl.) (g/dh.
Control 14.500 + 1.166 1.728 + 0112 26.779 £ 1.334 7.692 + 0.086
(normal) groups A A A A
Myeotoxin 14910+ 0.911 1.916 £ 0.261 28.821 + 1.897 6.840 £ 0.352
poisoned groups A A A B
Brucella infected | 16.620  0.825 1.824 £ 0.280 20119 + 1318 8.364 £ 0416
groups A A A C
Brucetla infected | 18.334 £ 1.026 2,037 £0.163 29.086 * 0.939 7.923+0.222
& mycotoxin A A A AC
oisoned groups |

LSD (P < 0.05 NS NS NS .537

N.B.: The different capital litters in columns denote the presence of significant change
between means (at P < 0.05), LSD = Least significant difference (at P < 0.05).
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