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Introduction: Fungal toxins are also of considerable importance and are always placed next to plant pesticides
and heavy metals. Mycotoxins are small molecules that are produced as secondary metabolites by filamentous fungi
and yeasts. Aflatoxins, secondary metabolites of various Aspergillus spp, commonly contaminate a wide variety of
tropical and subtropical food/feedstuffs. Chemically, aflatoxins are difuranocoumarin compounds and include B1,
B2, G1, G2, M1, and M2. The removal of aflatoxins from contaminated food is a major problem in livestock and
poultry nutrition and the pollution removal methods are based on the decomposition, destruction, inactivation, or
removal of aflatoxins through biological, chemical, or physical methods. In recent years, the study of the effect of
plants and their extracts and compounds on things such as reducing microbial growth and the effect on

microorganisms has increased dramatically. The aim of this research is to investigate the effect of the combination

of garlic and turmeric extract on the amount of plasma aspartate aminotransferase, alanine aminotransferase,
alkaline phosphatase, the amount of triiodothyronine, thyroxine, total antioxidant capacity, and malondialdehyde in
rats intoxicated with aflatoxin B1.

Materials and Methods: In this research, 64 male Wistar rats with an average body weight of 250-300 g
were used to evaluate the synergistic effect of garlic and turmeric extract against the damage caused by aflatoxin
B1 in the form of a completely randomized design as a factorial experiment (2x2x2). Eight groups were tested
for 28 days in the animal dissection laboratory of the Faculty of Agriculture of Birjand University, observing all
ethical considerations. This study aimed to determine the synergistic effect of garlic and turmeric extracts for
possible protection against injury induced by aflatoxin B; (AFB;). Rats were divided into eight groups and
treated for 28 days including control (0.2 ml sterile distilled water orally), AFB; (100 pg/kg BW orally), garlic
extract (GE) (50 mg/kg BW orally), Turmeric extract (TE) (100 mg/kg BW orally), GE plus TE, AFB; plus GE,
AFB; plus TE, AFB; plus GE and TE. At the end of the treatment period, blood samples were collected for
biochemical study.

Results and Discussion: Daily administration of aflatoxin B1 at a dose of 100 mg/kg body weight for 28
days resulted in increased levels of AST, ALT, ALP, total bilirubin, and malondialdehyde, along with decreased
total antioxidant capacity, T3 (triiodothyronine), and T4 (thyroxine). The use of garlic extract (GE), turmeric
extract (TE), and their combination showed a positive effect in mitigating aflatoxin B1-induced toxicity. These
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treatments significantly reduced AST, ALP, total bilirubin, and malondialdehyde levels while significantly
increasing total antioxidant capacity and T3 levels.Although GE and TE individually did not show significant
effects on the measured parameters, their combination was more effective. Notably, the combination of GE and
TE led to a significant increase in T4 levels and a significant decrease in ALT levels compared to the aflatoxin
B1 control group. These findings suggest that the combination of garlic and turmeric extracts may have a
synergistic protective effect against aflatoxin B1 toxicity. In examining the ALP factor, there was a statistically

significant difference between the treatments of garlic or turmeric extract and the combination of these two
extracts. One of the possible protective mechanisms of these plants is their antioxidant property, which prevents

the activity of free radicals produced by aflatoxin B1.

Conclusion: The results of the present study indicate that the use of garlic extract at the rate of 50 mg/kg of
body weight, turmeric extract at the rate of 100 mg/kg of body weight, and their combination reduces the level of
toxicity caused by aflatoxin B1. The use of garlic, turmeric extract, and their combination improves liver
function indicators and reduces liver enzymes such as AST, ALT, ALP, and total bilirubin. These results show
that the extract of garlic, turmeric, and their combination have a protective effect on the liver. The use of
turmeric extract, garlic, and the combination of garlic and turmeric extract in the absence of aflatoxin Bl
intoxication did not affect the measured variables. In general, the combination of GE and TE may have a
synergistic effect in reducing the adverse effects of AFB1.
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Table 2- Statistical comparison of average combined levels of aflatoxin B, turmeric extract and garlic extract on liver enzymes and

total bilirubin
ilof] slales ol 5
Experimental treatments Parameters
oY bylpd Blas IS £U s
O 039 0755 2 7 ke S igiel Sy 5] )LLQ:LLI;ZM Total
mg/kg body weight ALT* ASTS un Bilirubin
un (un (maydl)
4,k 93 Jlie <l )
Two-way interactions
) Bl ny)@l X d9>)) o)La.c
Aflatoxin B Turmeric extract
0 0 84.57 142.67° 502.93°¢ 0.34
0 100 82.00 135.96°P 421.25¢ 0.33
100 0 107.31 183.612 958.562 0.38
100 100 92.33 145.05°P 592.37b 0.33
SEM? 3.61 6.50 22.15 0.01
P-value? 0.0917 0.0174 0.0001 0.0865
B1 (peS g5l x o 0)las
Aflatoxin B Turmeric extract
0 0 83.16° 138.45° 440.06 ¢ 0.34
0 50 83.41° 140.19 b 484.12°¢ 0.33
100 0 107.502 181.582 981.56° 0.38
100 50 92.14° 147.08 b 569.36 ° 0.33
SEM 3.61 6.50 22.15 0.01
P-value 0.0352 0.0072 0.0001 0.2233
s 0ybas x A9z, o las
Garlic extract Turmeric extract
0 0 100.16 179.02 2 860.562 0.38
0 100 90.50 141.01° 561.06 ¢ 0.33
50 0 91.72 147.27° 600.93 0.33
50 100 83.83 140.00 P 452564 0.32
SEM 3.61 6.50 22.15 0.01
P-value 0.8076 0.0216 0.0012 0.1293
a3 b 4 Jlite ol 3l
Three -way interactions
B1 oS 55301 x Garlic . o)lae 7)) olas
Aflatoxin B: extract " Turmeric
extract
0 0 0 84.32°b 140.07° 456.624 0.34°
0 0 100 82.00°P 134.82° 423504 0.340
0 50 0 84.82°b 143.28° 549,25 ¢ 0.33°
0 50 100 82.00°P 137.11° 419.004 0.32°
100 0 0 116.002 215972 126452 0.422
100 0 100 99.00% 147.20° 698.62 P 0.33°
100 50 0 98.62% 151.26° 652.62 b 0.34°
100 50 100 85.66°P 142.90° 486.124 0.33°
SEM 5.11 9.19 31.33 0.01
P-value 0.0001 0.0001 0.0001 0.0040

(P<elo0) Kyls s dize olds pi b (g yo pd glite CBgps L alasl?

skl (sl Sika”
oAb b re Jlaas! mdan

! Means within same column with different superscripts differ significantly (P<0.05) .

4, Alanine aminotransferase
5. Aspartate aminotransferase
6, Alkaline phosphatase
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Table3- Statistical comparison of the average combined levels of aflatoxin B, turmeric extract and garlic extract on the amount of
malondialdehyde and total plasma antioxidant capacity

@Zil"}’l sloles
Experimental treatments

ladoriwl 8
Parameters

O s 1755 2 m-féﬁ M;ﬁﬁljijlzj:hi:e Total ;Il;si::i:;‘d;:ﬁ;pacity
mg/kg body weight (umol/ly (umol/l)
4,k 93 Jlize <l )
Two-way interactions
B S Ml y L9335 0)lac
Aflatoxin B1 Turmeric extract
0 0 6.88° 409.37
0 100 6.28° 429.75
100 0 9.992 339.57
100 100 7.28° 396.19
SEM? 0.48 11.65
P-value? 0.0324 0.1255
Bi oS 5] y oo ojlas
Aflatoxin B1 Garlic extract
0 0 6.90° 414,152
0 50 6.26° 424972
100 0 9.962 336.26"
100 50 7.31° 399.502
SEM 0.48 11.65
P-value 0.0412 0.0285
o 0l a5z9,5 ojlas
Garlic extract Turmeric extract
0 0 9.852 344.38
0 100 7.01° 406.06
50 0 7.03° 404.56
50 100 6.55 P 419.90
SEM 0.48 11.65
P-value 0.0172 0.0517
4 b Jlite ol 3l
Three -way interactions
By “’““S ] Garlic extract o o)lac  x  TUrMeric extractag>s,; o lac
Aflatoxin B
0 0 0 7.27% 400.552
0 0 100 6.532 427.252
0 50 0 6.502 418.202
0 50 100 6.032 431.752
100 0 0 12.42°b 288.21°P
100 0 100 7.502 384.322
100 50 0 7.562 390.93%
100 50 100 7.07% 408.062
SEM 0.67 16.47
P-value 0.0001 0.0001

(P<T40) 85,15 ) gime glis wb by gt jb p> Ciglite gy by dlasl

3kl gllas 4 SSle ¥
O b e Jlein] e’

1 Means within same column with different superscripts differ significantly (P<0.05).
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Table 4- Statistical comparison of the average combined levels of aflatoxin B1, turmeric extract and garlic extract on the amount of
thyroid hormones

b3l (slalos LSS
Experimental treatments Parameters
ON 08 PSS R eSSk T3 Thyroxine
mg/kg body weight (ng/dl) (Hg/dI)
a5yl 93 Jlize il il
Two-way interactions
. B1 w..SyMsl % Ag>d)) o)La.c
Aflatoxin By Turmeric extract
0 0 112.66° 10.522
0 100 111.132 10.492
100 0 100.17° 7.90°
100 100 114.10% 10.092
SEM?! 2.79 0.36
P-value? 0.0076 0.0034
B1 ny)@l « o o)La.c
Aflatoxin B1 Garlic extract
0 0 115.012 10.85°2
0 50 108.78 10.172
100 0 99.01° 8.10°
100 50 115.262 9.892
SEM 2.79 0.36
P-value 0.0002 0.0012
Jow 0ylac " Qg2d)) o)las
Garlic extract Turmeric extract
0 0 103.52 9.12
0 100 110.50 9.83
50 0 109.31 9.30
50 100 114.72 10.75
SEM 2.79 0.36
P-value 0.7794 0.3158
Three -way interactions «s,b a. iz ol 3l
B1 wa)M . . )
Aflatoxin B x  GarlicextraCt s ojlas  x  TUrmMeric extractags,; ojlas
0 0 0 118.022 11.232
0 0 100 112.012 10.48%
0 50 0 107.318 9.82%
0 50 100 110.252 10.51%
100 0 0 89.03° 7.02¢
100 0 100 109.002 9.19ac
100 50 0 111.322 8.79¢
100 50 100 119.20%  10.99%®
SEM 3.94 0.51
P-value 0.0001 0.0001

(P<T40) $5)l5 o gime Cglis wb b gt jo )> Ciglite gy by dlasl
3yt glad 5 Sl ¥
OA P Jais! s
! Means within same column with different superscripts differ significantly (P<0.05) .
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