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Abstract
Objective: 1 (AFB1) suppresses the immune system. To decrease such sup-
pressive effects on the immune system, a wide range of herbal medicines like garlic are 
utilized. Biological activities of garlic in vitro and in vivo -
ous studies demonstrated that aged garlic (dry garlic bulbs preserved in the freezer for 

-
suppressor  fractions. This study focuses on the immunosuppressor activity of AFB1 and 
immunostimulator activity of aged garlic extract (AGE) through the evaluation of CD4+ 
CD25+ FoxP+ regulator cell (Treg) counts and the pattern of cytokine production in Balb/c 
normal mice.

Materials and Methods: In this experimental research, AFB1 was separated from As-

Delayed-Type Hypersensitivity (DTH) test was carried out to determinate the effectiveness 
of different doses of AGE and AFB1, which can both have an effect on the immune sys-
tem. Subsequent experiments were carried out on 20 Balb/c mice to estimate the effects 
of AGE and AFB1 on the number of Treg cell in 4 groups: 10 μl/kg/day of AFB1 and AGE 
diluents were administered for 4 consecutive days to group 1. AFB1, 2. control, 3. AGE 
+ AFB1
splenocytes harvested and the percentage of splenic T
cytometry analysis. The ELISA method was utilized to measure Cytokine production.

Results:  and IL-4 cytokines pro-
duced by splenocytes stimulated by  and decreased the number of 
Treg cells in the spleen (p<0.05). AFB1 increased the number Treg cells in the spleen and 
decreased cytokine production (p<0.05). In groups 2 (control) and 4 (AGE) the number of 
Treg cells decreased (p value<0.05) whereas in groups 1 and 3 the number of Treg cells 
increased (p<0.05).

Conclusion: This study indicated that AGE is able to alter the cytokine production in nor-
mal mice into a Th1 
and anti-tumor immunity in particular. AFB1 is able to alter the cytokine production into a 
Th2 protective pattern. Therefore, AGE might be used as herbal medicine with few side 
effects as compared to chemotherapy in treating cancers caused by substances like AFB1. 
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Fig 1: The structure of AFB1 .
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2

unconscious and medullary and seperated  spleen.

The control and treated animals were sacri
th day; 

spleens were resected under sterile conditions 

method was used. The cells were counted using 

 cells per milliliters in 

analysis

ence mouse regulatory T

.

Statistical analyses

pressed as measures of central tendency and dis

Results
Bradford assay and SDS-PAGE electrophoresis 

formed. The results are shown in figure 2.

Fig 2: Gel electrophoresis: protein bound in AGE is shown 
by arrow-head. 

Effect of AFB1 on DTH test
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and three days after the foot pad challenge. 
The steady increase in the pad swelling two 
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Fig 3: The results of delayed type hypersensitivity (DTH) 
assay. As shown in the graph a significant difference in 
the degree of swelling was detected in the group treated 
with 10 μl of AFB1 (p=0.015 and 0.021 at two and three 
respectively).

Effect of AFB1 and AGE on splenic CD4 + CD25 + 
FoxP3 +  T cells
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Fig 4: Results of ELISA assessment showing the level of 
-

AFB1-treated group (p<0.05).
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Fig 5: Results of ELISA assessment showing the level of 
-

difference between the AGE-treated group and AFB1-treat-
ed group (p<0.05). 
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homeostasis of immune functions (22). In the pre
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Conclusion 

 
that are needed to suppress the immune system and 

that are needed to support the immune system. Im

affected differently by continuous and intermittent 

decreases the production of Treg cells from sple

T
cell carcinogenesis. It is possible to speculate that 

effects during anticancer chemotherapy.
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