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e ABSTRACT
Article Info: The therapeutic effects of bee pollen have already been proven in various studies, but toxicity
Received: 19 Jul 2021 © studies in this field are limited. Therefore, in this study, the possible toxicity effects of hydroalcoholic
Accepted: 11 Nov 2021 © extract of flower pollen on liver, kidney, and pancreatic tissues of male rats are investigated.
Available Online: 01 Jan 2022 (VIETEEE Fourteen male rats were divided into two groups of seven: the first group received 800 mg/kg
 hydroalcoholic extract of bee pollen, and the second group received 0.5 mL/100 g normal saline intraperi-
toneally for 1 day. Then, their livers, kidney, pancreas, and oxidative stress biomarkers were evaluated. In
addition, pieces of liver, kidney, and pancreatic tissues were examined histopathologically.
G Blood urea nitrogen (BUN) (P =0.0212), aspartate aminotransferase (AST) enzymes (P =0.0344),
and malondialdehyde (MDA) biomarker (P =0.018) of kidney tissue were significantly decreased in the hy-
droalcoholic extract of bee pollen group compared to the control group. The glutathione (GSH) biomarker
of kidney tissue showed a significant increase in this group compared to the control group (P =0.0031).
: The other evaluated parameters were not significantly different between the two groups (P> 0.05). Histo-
Keywords: pathologically, no deleterious and toxicity effects were observed in the tissues.
Bee pollen, Oxidative Bee pollen has therapeutic properties and, as a nutrient, can be useful and effective for hu-
stress, Liver, Kidney, © mans. In this study, this substance did not have toxicity effects on the liver, kidney, and pancreas and
Pancreas, Histopa- even protected vital organs in oxidative stress conditions. However, more research is needed to prove
thology, Rat © the toxicity of this valuable substance and to ensure its safety.
Extended Abstract ied in traditional medicine in the last decade. Bee pol-
len contains carbohydrates, fiber, lipids, essential amino
Introduction acids, and flavonoid compounds. The anti-inflammatory
effect of bee pollen is due to flavonoids, phenolic acid,
ee pollen is one of the natural com- phytosterols, and substances such as anethole. The fea-
pounds, and its effects have been stud- tures of this material included the capability to eliminate
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the swelling caused by cardiovascular and kidney dam-
age, protection of the liver against carbon tetrachloride,
and reduction of inflammation and enlargement of the
prostate.

Another therapeutic use of bee pollen is the inhibition
of lipid peroxidation after the use of chemotherapeutic
drugs. Consumption of pollen or its extracts has a strong
antioxidant effect and protects the liver and small intes-
tine against damage caused by some toxins.
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In previous studies, this substance has had several
pharmacological effects on improving memory, anti-
anxiety effects, anticonvulsant properties, and healing
gastric ulcers in one day with multiple doses. Therefore,
the effective dose has been selected by reviewing pre-
vious studies. On the other hand, toxicological studies
on bee pollen seem necessary and significant due to the
lack of studies on the toxicity of bee pollen on health or
body organs. Hence, in this study, we decided to evalu-
ate the safety of bee pollen on function, oxidative stress,
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Figure 1. Evaluation of ALT biomarkers of image serum (a) and serum AST image (b), MDA diagram (c) and GSH image (d) of
liver tissue in the control group and the group receiving hydroalcoholic extract of bee pollen at a dose of 800 mg / kg intraperitone-

ally In a single dose after 24 hours.

* Significant difference with the control group in the range of P <0.05
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Figure 2. Evaluation of BUN image serum (a), Cr serum image (b), biomarkers MDA image (c) and GSH image (d) kidney tissue

in two control groups and the group receiving hydroalcoholic extract of bee pollen with a dose of 800 mg / kg internally Peritoneal

single dose after 24 hours.

* Significant difference with the control group in the range of P <0.05

** Significant difference with the control group in the range of P <0.01

and histopathological changes in rats’ liver, kidney, and
pancreas.

Methods

In this study, the bee pollen was extracted by the
soaking method. Then, 14 Sprague-Dawley male rats
(weight range: 200-250 g) were randomly divided into
two groups (7 rats in each group). Group 1 (extract
group) received bee pollen hydroalcoholic extract at a

single dose of 800 mg/kg intraperitoneally, and group 2
(control group) received normal saline at a single dose
of 0.5 mL/100 g intraperitoneally.

One day after the extract injection, the rats were
weighed, and the blood sampling was performed di-
rectly from their hearts. Blood urea nitrogen (BUN)
and creatinine (Cr), a-amylase, AST aspartate amino-
transferase (AST), and alanine aminotransferase (ALT)
tests were performed using a Pars Azmun test kit with an
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Figure 3. Evaluation of serum a-amylase biomarkers of image (a) and MDA image (b), GSH image (c) of pancreatic tissue in two

control groups and the group receiving hydroalcoholic extract of bee pollen with a dose of 800 mg / kg intraperitoneally and in single

dose and After 24 hours

autoAnalyzer. A piece of tissue was isolated for patho-
logical tests and stained (hematoxylin and eosin), and
another piece was isolated to measure tissue biomark-
ers of malondialdehyde (MDA) with thiobarbituric acid
reagent and regenerated glutathione (GSH) test by the
Ellman method. The collected tissues were mixed with a
phosphate buffer with a mixing homogenizer to perform
tissue tests and then centrifuged, and the supernatant
was taken. The supernatant was used for malondialde-
hyde tests with thiobarbituric acid reagent and regener-
ated glutathione test by the Ellman method. Then, the

concentration of tissue malondialdehyde was expressed
in pumolf/g tissue, and the concentration of reduced glu-
tathione was expressed in mmol/g tissue. The obtained
data were analyzed using SPSS software.

Results

Serum ALT (a) level decreased in the group receiving
extract compared to the control group, but this decrease
was not statistically significant. However, serum AST
levels in the group receiving extract showed a signifi-
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cant decrease compared to the control group (b). There
was no statistically significant difference between tissue
biomarkers in the liver, including MDA and GSH (c and
d), in the control group and the group receiving extract
(Figure 1).

Serum BUN level in the extract group was significant-
ly reduced compared to the control group (a). However,
the serum Cr level increased in the extract group com-
pared to the control group, which was not statistically
significant (b). MDA renal tissue biomarker in the ex-
tract group showed a significant decrease compared to
the control group (c), and GSH renal tissue biomarker
(d) was significantly increased in the extract group com-
pared to the control group (d) (Figure 2).

There was no significant difference between serum
levels of a-amylase in the extract group and the control
group (a). Also, no significant difference was observed
between the level of tissue biomarkers, including GSH
(c) and MDA (b), in the control group and the group
receiving the extract (Figure 3).

Histopathological studies of tissues indicated no sig-
nificant difference between the control group and the
extract group in all tissues of the liver, kidney, and pan-
creas, and practically all tissues were healthy and had no
damage caused by the extract.

Discussion

In this study, the weight of internal organs was evalu-
ated as a percentage of tissue weight index, and the re-
sults indicated that pollen was not toxic on the studied
tissues.

Kidney biomarkers were examined. The BUN amount
in the extract group was significantly reduced compared
to the control group; however, no significant change
was observed in the Cr, indicating the protective and
antioxidant role of pollen. The amount of malondialde-
hyde (MDA) in kidney tissue was measured, and it was
observed that the amount of MDA in kidney tissue in
the extract group was significantly lower compared to
the control group and the amount of tissue glutathione
which is an antioxidant, increased in the group receiving
the extract compared to the control group in the kidney
tissue. Liver biomarkers were also measured, and there
was no significant difference between the two study
groups on the level of ALT enzyme; however, AST en-
zyme was significantly reduced in the extract group. The
current study indicates that consuming the hydroalco-
holic extract of bee pollen does not have a detrimental

January 2022. Vol 11. Issue 4

effect on liver hepatocytes, and it can even play an influ-
ential role in treating liver problems by reducing AST
(20). Additionally, a review of previous studies confirms
the protective effects and non-hepatotoxicity of this sub-
stance. Liver tissue biomarkers (MDA and GSH) in the
control group and the extract group were examined, and
no statistically significant difference was found between
the two groups. In this regard, the studies demonstrated
that bee pollen could play a protective role. In pancreas
biomarkers (o-amylase) and tissue biomarkers (MDA
and GSH), there was no statistically significant differ-
ence between the extract group and the control group,
which indicates no harmful role and damage of this sub-
stance to the pancreas. Histopathological examinations
of liver, kidney, and pancreas tissues in this study indi-
cated no significant difference between the tissues stud-
ied in the group receiving the hydroalcoholic extract of
bee pollen and the control group. No toxic effects were
observed in the studied tissues.
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9. Tricyclic antidepressants (TCAs)

10. Thiobarbituric acid (TBA)

11. Dithiobis-(2-Nitrobenzoic Acid) (DTNB)
12. Hematoxylin And Eosin Stain (H&E)
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3. Blood urea nitrogen (BUN)

4. Creatinine (Cr)

5. Aspartate Aminotransferase (AST)
6. Alanine Aminotransferase (ALT)
7. Malondialdehyde (MDA)

8. Glutathione (GSH)
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13. Nuclear Pyknosis
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14. Glutathione (GSH)
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15. Propoxur
16. Carbaryl
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