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Abstract  
Bee venom (BV) showed therapeutical effects to treat various diseases as it contains at least 18 
pharmacologically active components including various enzymes, peptides, and amines. This study 
aimed to evaluate the action of BV on some hematological parameters, humoral and cellular 
immunity, and the determination of antioxidant levels in male albino rats. The study included 40 
male albino rats (190–210 g), divided into four groups. Three groups were injected subcutaneously 
with three different doses of BV (2.5, 5, and 10 mg/kg, respectively). The control group was injected 
with saline solution. Blood samples were obtained to measure total leucocytes count (TLC), 
differential leukocytes count, hematological parameters (hemoglobin (Hb), hematocrit (HCT), red 
blood cells (RBCs), mean cell volume (MCV), mean cell hemoglobin (MCH), mean cell hemoglobin 
concentration (MCHC) and Platelets. Sera were used to assess immunoglobulins (IgM, IgG, IgA, and 
IgE), some cytokines e.g., tumor necrosis factor-alpha (TNF-α), tumor growth factor beta (TGF-β), 
interleukins 6 and 10 (IL-6, IL-10), and some antioxidant levels malondialdehyde (MDA), super oxide 
dismutase (SOD), and glutathione (GSH). Data showed that BV therapy increased antibody 
production levels (IgM, IgG, and IgA) while decreasing IgE levels. Hematological markers (Hb and 
lymphocytes) were increased. BV increased total TGF- β and IL-10 but decreased total TNF- α and IL-
6. On the antioxidant scale, an increase in SOD, CAT, and GSH levels was observed, accompanied by a 
decrease in MDA levels. However, the BV treatment led to a significant reduction in the number of 
eosinophils, monocytes, and neutrophils (p < 0.05). In conclusion, our findings suggested that BV may 
be utilized to increase the effectiveness of various immunological and hematological parameters. 
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Introduction 

Bee venom (BV) is a secretion produced by the 
sting apparatus of bees and its biological 
purpose is to protect the bees from their 
enemies. It has a long history of use in folk 

medicine to treat various diseases as a result of 
its anti-inflammatory, anti-bacterial, anti-
mutagenic, radioprotective, anti-nociceptive 
immunity-promoting, hepatocyte-protective, 
and anti-cancer characteristics.1 Traditionally, 
live bees are used to sting acupuncture points 
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for the affected area. BV is most effective when 
directly produced by a live bee during the late 
spring to early fall when bees have good access 
to pollen sources and can produce potent 
venom, because venom secreted during the 
winter is less potent.2  

Investigations on honey venom started 
almost a hundred years ago by Langer who in 
1897 found that BV which is synthesized in the 
venom glands of worker bees and the queen 
has active and hemolytic basic components and 
a complex mixture of enzymes, polypeptides, 
and low molecular weight components.3 
Moreover, BV is a complex mixture containing 
simple organic molecules, proteins, peptides, 
phospholipids, physiologically active amines, 
amino acids, sugars, volatile pheromones, 
minerals, and other bioactive elements. 

A single sting can inject about 50–140 mg of 
venom, and even tiny amounts of the major 
allergen from the injected venom can elicit an 
immune response and antibody production.4 
Meanwhile, honeybee stings can induce a Th2 
cell-mediated immune response associated with 
BV-specific IgE antibodies, which can prime 
some individuals to exhibit anaphylaxis in 
response to a subsequent sting. Mice can 
develop type 2 immune responses after 
exposure to amounts of BV that mimic actual 
bee stings 5. Previous studies indicated that 
honey BV can affect both T and B lymphocyte 
functions. The resulted suppression and 
enhancement of immune reactivity warrants 
further studies on the immunologic effects of 
honey bee venom on T and B cells, including 
secondary responses and the effects on the 
generation of suppressor T cells and 
macrophage suppressor products.6  

BV is a toxic agent that triggers various 
allergic reaction problems; however, a large 
dose intake is necessary for it to be lethal. An 
adult's median lethal dose (LD50) is 2.8 mg/kg of 
body weight. However, collecting a large 
amount of BV is difficult because a single bee 
only produces a small amount of venom. 
Therefore, BV has a lower risk in terms of 
therapeutic applications.7,8 Oxidants are vital 
factors influencing the health of cells; however, 
antioxidants inhibit oxidant effects by slowing 
or preventing oxidation and cellular harm. As is 

thought, BV counteracts the antioxidant 
effects.9 In addition, BV has numerous biological 
activities, as its components and the synergy 
between them may open the door for the 
treatment of certain diseases currently targeted 
for modern medicine.10 Therefore, this study 
aimed to evaluate the potential action of BV on 
some hematological factors, its effect on 
humoral and cellular immunity and to 
determine its antioxidant parameters in male 
albino rats. 

Materials and Methods 

Bee venom 

Lyophilized Apis Mellifera purified bee venom 
was obtained from the Holding Company for 
Biological Products and Vaccines (VACSERA, 
Egypt), 1mg/vial was used. 

Preparation of used bee venom concentrations 

- Bee Venom (2.5 mg/kg): An aliquot of 3.5 mg 
of bee venom powder was dissolved in 0.875 ml 
saline solution (each rat was injected with 0.25 
ml). 

- Bee venom (5 mg/kg): An aliquot of 7 mg of 
bee venom powder was dissolved in 0.875 ml 
saline solution (each rat was injected with 0.25 
ml). 

- Bee Venom (10 mg/kg): An aliquot of 14 mg of 
bee venom powder was dissolved in 0.875 ml 
saline solution (each rat was injected with 0.25 
ml). 

Animals and experimental design 

Forty male Wister rats weighting 190-210 gm 
were maintained in the facilities of the Medical 
Research Center at the Faculty of Medicine, 
Jazan University, KSA. Rats were maintained in 
hygienic conditions with light/dark cycles of 12h 
under suitable temperature (20 ± 4 °C), at 
relative humidity (60% ± 10%), fed on standard 
rodent chow and supplied with water. The rats 
were divided into four equal groups as follows: 

- Control group: 10 rats were injected with 0.25 
ml saline solution subcutaneously. 

- The remaining animal groups were injected 
subcutaneously with bee venom with three 
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different concentrations (2.5, 5 and 10 mg / kg) 
on the first day of the experiment.11. 

-Group I: 10 rats were injected with BV (2.5 
mg/kg body weight) subcutaneously one dose 
weekly for two weeks. 

-Group II: 10 rats were injected with BV (5 
mg/kg body weight) subcutaneously one dose 
weekly for two weeks. 

-Group III: 10 rats were injected with BV (10 
mg/kg body weight) subcutaneously one dose 
weekly for two weeks. 

After four weeks all animals were sacrificed 
under light ether anesthesia. Blood samples 
were obtained immediately after sacrifice and 
divided into two parts. The first part was 
collected in EDTA tubes for hematological 
analysis. While the other part was collected 
with plain tubes to separate blood serum by 
centrifugation at 1059 xg for 15 minutes. Serum 
samples were stored at -20 °C until used for the 
study immunological analysis. 

Hematological Studies 

The obtained blood samples were used to 
estimate some hematological parameters as 
follow:  

-Determination of Red blood cells count (RBCs): 
The procedure to count RBCs was according to 
Math et al., 2016.12  

Red cell indices were calculated according to 
Bain et al., 200613,14 by the following formulas: 

-Determination of the mean cell hemoglobin 
concentration (MCHC): 

MCHC (g /dl) =  

-Determination of mean cell hemoglobin (MCH): 

MCH (pg /cell) =  

-Determination of the mean cell volume (MCV): 

MCV (fl) = [PCV (%)/ (RBC X 106/ L)] X 10. 

-Determination of blood hemoglobin 
concentration (Hb): 

Blood hemoglobin concentration was 
determined by the colorimetric method using 

Drabkin's solution according to Wu, 200615 and 
Van Kampen, et al., 1961.16 

-Determination of Packed cell volume (PCV): 
The packed cell volume were carried out 
according to Bilò et al., 2012.1 

-Determination of Platelet Count: The 
procedure for platelets count was according to 
Bain et al., 2006.13 

-Determination of White Blood Cell count 
(WBCs): White blood cells were counted 
according to Bain et al., 2006.13 

-Differential leucocyte count: This was 
performed on thin blood films which were 
prepared on slides by spread technique as 
reported according to Bain et al., 2006.13 

Immune Assays 

-Total IgM Test: This was performed using a 
quantification ELISA commercial kit (Cat. No. 
E4482-100, BioVision's Quick Detect Kit, USA) 
for IgM (Rat), according to the manufacturer’s 
instructions.  

-Total IgG Test: This was performed using a 
quantification ELISA commercial kit (Cat. No. 
E4478-100, BioVision's Quick Detect Kit, USA) 
for IgG (Rat), according to the manufacturer’s 
instructions. 

-Total IgA Test: This was performed using a 
quantification ELISA commercial kit (Cat. No. 
E4470-100, BioVision's Quick Detect Kit, USA) 
for IgA (Rat), according to the manufacturer’s 
instructions. 

-Total IgE Test: This was performed using an 
ELISA commercial kit (Cat. No. ab157736, 
Abcam, USA) for IgE (Rat), according to the 
manufacturer’s instructions. 

-Total TNF-α Test: This was performed using an 
ELISA commercial kit (Cat. No KRC3011, 
Invitrogen, USA) for Rat TNF-α, according to the 
manufacturer’s instructions. 

-Total TGF-β Test: This was performed using an 
ELISA commercial Kit (Cat. No. CSB-E04727r, 
Transforming Growth Factor β1, CUSABIO, USA) 
(for Rat TGF-β), according to the manufacturer’s 
instructions. 
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-Total IL-6 Test: This was performed using a 
commercial ELISA kit (Cat. No. ERA31RB, for Rat 
IL-6, Invitrogen, USA) for Rat Il-6, according to 
the manufacturer’s instructions. 

-Total IL-10 Test: This was performed using a 
commercial ELISA kit (Cat. No BMS629, 
Invitrogen, USA) for Rat IL-10, according to the 
manufacturer’s instructions. 

Determination of antioxidant parameters 

-Determination of Malondialdehyde (MDA): This 
was carried out using a commercial ELISA kit 
(Cat. No. MBS268427, MyBioSource, USA) for 
Rat Malondialdehyde, according to the 
manufacturer’s instructions. 

-Determination of Superoxide dismutase (SOD): 
This was carried out using a commercial ELISA 
kit (Cat No. MBS266897, MyBioSource, USA) for 
Rat Superoxide dismutase, according to the 
manufacturer’s instructions.  

-Determination of Catalase (CAT): This was 
carried out using a commercial Competitive 
ELISA kit (Cat. No. MBS726781, MyBioSource, 
USA) for Rat Catalase, according to the 
manufacturer’s instructions. 

-Determination of Glutathione (GSH): This was 
carried out using a commercial ELISA kit (Cat. 
No. MBS261448, MyBioSource, USA) for Rat 
Glutathione, according to the manufacturer’s 
instructions.

Statistical analysis 

All statistical analysis was performed using SPSS 
software (version 19). Data were presented in 
terms of means ± standard deviation (S.D.). 
Statistical analysis was performed using two-
way analysis of variance (ANOVA) followed by 
the least significant difference test (LSD) to 
assess the significant differences between the 
different means, and the result were considered 
significant at p < 0.05.  

Results 

Effect of different concentrations of BV on the 
serum immunoglobulin levels 

Data presented in Table 1 and Figure 1 show 
that there was a significant increase in IgM 
(ng/ml) levels in Group I (G1, 2.5 mg/kg), Group 
II (G2, 5 mg/kg), and Group III (G3, 10 mg/kg) 
relative to the control group, wherein the 
percentage differences were 24.22%, 41.96%, 
and 56.11%, respectively. A significant increase 

in IgG (g/ml) levels in G1, G2 and G3 were also 
observed compared to the control group, 
wherein the percentage differences were 
26.85%, 46.29%, and 88.88%, respectively. 
Moreover, a significant increase in IgA (ng/ml) 
levels were observed in G1, G2, and G3 with 
change percentages of 46.52%, 80.86%, and 
95.2%, respectively, compared to the control 
group. However, there was a significant 
decrease in IgE (pg/ml) levels occurred in G1, 
G2, and G3 with change percentages of -
37.80%, -48%, and -55.11%, respectively, 
compared to the control group. 

Table 1. Effect of different concentrations of BV on the serum immunoglobulin levels. 

 
Control group 2.5 mg/kg (G1) 5 mg/kg (G2) 10 mg/kg (G3) 

Mean ± SD 

IgM (ng/ml) 4.17 ± 0.6 5.18 ± 0.47* 5.92 ± 0.28* 6.51 ± 0.5* 
% Change  24.22% 41.96% 56.11% 

IgG (g/ml) 1.08 ± 0.17 1.37 ± 0.26* 1.58 ± 0.2* 2.04 ± 0.18* 
% Change  26.85% 46.29 88.88% 

IgA (ng/ml) 2.3 ± 0.32 3.37 ± 0.39* 4.16 ± 0.34* 4.49 ± 0.31* 
% Change  46.52% 80.86% 95.2% 

IgE (pg/mL) 58.57 ± 5.41 36.43 ± 3.51* 30.43 ± 3.6* 26.29 ± 3.15* 
% Change  -37.80% -48% -55.11% 

Values expressed as mean ± SD; (*) significant (p<0.05) as compared with the control group. 



15  The Egyptian Journal of Immunology 

 

Figure 1. Effect of different bee venom concentrations on serum immunoglobulins (M, G, A and E) 
levels in treated rat groups compared with the control group. 

 
Effect of different BV concentrations on 
cytokines levels of TNF-α, TGF-β, IL-6, and IL-10 

Results in Table 2 and Figure 2 displayed a 
significant decrease in serum levels of TNF-α 
(pg/ml) in G1, G2, and G3 with change 
percentages of -17.99%, -44.90%, and -57.63%, 
respectively, compared to the control group. 
Furthermore, a significant increase in serum 
TGF-β levels (pg/ml) was observed in G1, G2, 
and G3 with change percentages of 17.58%, 

37.35%, and 57.73% respectively, relative to the 
control group. 

A significant decrease in serum IL-6 levels 
(pg/ml) was observed in G1, G2, and G3 with 
change percentages of -6.89%, -2.57%, and -
29.82%, respectively, compared with the control 
group. Meanwhile, serum IL-10 levels (pg/ml) 
showed a significant increase in G1, G2, and G3 
with change percentages of 24.13%, 49.99%, 
and 70.53%, respectively, compared to the 
control group. 

Table 2. Effect of different BV concentrations on cytokines levels of TNF-α, TGF-β, IL-6, and IL-10. 

 
Control group 2.5 mg/kg (G1) 5 mg/kg (G2) 10 mg/kg (G3) 

Mean ± SD 

TNF-α (pg/ml) 157.14 ± 11.63 128.86 ± 7.7* 86.57 ± 7.11* 66.57 ± 4.35* 
% Change  -17.99% - 44.90% -57.63% 

TGF-β (pg/ml) 120.64 ± 5.94 141.86 ± 6.44* 165.71 ± 8.38* 190.29 ± 9.11* 
% Change  17.58% 37.35% 57.73% 

IL-6 (pg/ml) 165.71 ± 11.59 154.29 ± 7.83* 123 ± 4.2* 116.29 ± 4.39* 
% Change  - 6.89% - 2.57% -29.82% 

IL-10 (pg/ml) 150.29 ± 3.68 186.57 ± 8.94* 225.43 ± 11.16* 256.29 ± 7.23* 

% Change  24.13% 49.99% 70.53% 

Values expressed as mean ± SD; (*) significant (p<0.05) as compared with the control group. 
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Figure 2. Effect of different bee venom concentrations on serum cytokines (TNF-a, TGF-β, IL-6 and IL-
10) levels in treated rat groups compared with the control group. 
 
Effect of different concentrations of BV on MDA, 
SOD, CAT, and GSH levels. 

The results presented in Table 3 and Figure 3 
showed a significant decrease in serum MAD 
level (nmol/ml) in G1, G2, and G3 with change 
percentages of -28.30%, -38.67%, and -49%, 
respectively, compared with the control group. 

Although there was an increase in serum 
SOD level (U/m) observed in G1, with a change 
percentage of 15.30% compared to the control 
group, but this did not reach statistical 
significance. However, a significant increase was 
observed in G2 and G3, with change 
percentages of 20.75% and 23%, respectively, 
compared to the control group. 

In addition, although serum CAT (ng/ml) level 
was increased in G1 (9.54%) compared to the 
control group, but such difference did not reach 
statistical significance. However, a significant 
increase was observed in serum CAT (ng/ml) 
level among G2 and G3 with change 
percentages of change 18.63% and 24.54%, 
respectively, compared to the control group. A 

slight increase in serum GSH levels (g/ml), 
7.58% and 13.10%, in G1 and G2, respectively 
were recorded relative to the control group. 
However, the serum GSH level showed a 
significant increase (20.34%) in G3 compared to 
the control group. 

Table 3. Effect of different concentrations of BV on MDA, SOD, CAT, and GSH levels. 

 
Control group 2.5 mg/kg (G1) 5 mg/kg (G2) 10 mg/kg (G3) 

Mean ± SD 

MDA (nmol /ml) 1.06 ± 0.15 0.76 ± 0.11* 0.65 ± 0.07* 0.54 ± 0.051* 
% Change  -28.30% -38.67% -49% 

SOD (U/ml) 7.71 ± 1.08 8.89 ± 1.14 9.31 ± 0.54* 9.49 ± 0.39* 
% Change  15.30% 20.75% 23% 

CAT (ng/ml) 2.2 ± 0.2 2.41 ± 0.37 2.61 ± 0.21* 2.74 ± 0.2* 
% Change  9.54% 18.63% 24.54% 

GSH (g/ml) 2.9 ± 0.49 3.12 ± 0.32 3.28 ± 0.26 3.49 ± 0.21* 
% Change  7.58% 13.10% 20.34% 

Values expressed as mean ± SD; (*) significant (p<0.05) as compared with the control group. 
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Figure 3. Effect of different bee venom concentrations on serum antioxidants (MDA, SOD, CAT and 
GSH) levels in treated rat groups compared with the control group. 

 

Effect of BV concentrations on the 
hematological parameters compared to the 
control group. 

The data in Table 4 and Figure 4 showed a slight 
increase in Hb concentration (g/dl) in G1 and G2 
relative to the control group, the observed 
percent changes were 21.47% and 23.40%, 
respectively. However, a significant increase 
(29.27%) occurred in G3 compared to the 
control group. Moreover, a slight increase in 
HCT levels was observed in G1, G2 and G3 with 
change percentages of 9.4%, 10.12%, and 
13.58%, respectively, compared to the control 
group. 

The data also indicated a slight increase in 
RBCs (x106/µL) count in G1, G2, and G3, with 

change percentages of 17.14%, 20.5%, and 
24.67%, respectively, relative to the control 
group. Also, a slight decrease in MCV (fl) levels 
was observed in G1, G2, and G3 with change 
percentages of -7%, -9.6%, and -10%, 
respectively, compared to the control group. 

A slight increase in MCH (Pg) levels occurred 
in G1 and G3 with change percentages of 0.72% 
and 0.18%, respectively, compared to the 
control group. However, a slight decrease was 
observed in G2 with a change percentage of -
0.62% compared with the control group. A slight 
increase in MCHC (g/dl) levels was observed in 
G1, G2, and G3 with change rates of 7.49%, 
8.90%, and 10.71%, respectively, relative to the 
control group. 
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Table 4. Effect of BV concentrations on the hematological parameters compared to the control 
group. 

 
Control group 2.5 mg/kg (G1) 5 mg/kg (G2) 10 mg/kg (G3) 

Mean ± SD 

Hb. (g/dl) 11.92 ± 1.89 14.48 ± 2.55 14.71 ± 1.48 15.41 ± 0.9* 

% Change  21.47% 23.40% 29.27% 

HCT % 41 ± 4.7 44.86 ± 6 45.15 ± 3.29 46.57 ± 2.23 
% Change  9.4% 10.12% 13.58% 

RBCs x106/µL 3.85 ± 0.7 4.51 ± 0.81 4.64 ± 0.48 4.8 ± 0.26 
% Change  17.14% 20.5% 24.67% 

MCV (fl) 107.94 ± 12.13 100.37 ± 7.49 97.57 ± 5.16 97.1 ± 3.39 
% Change  -7% -9.6% -10% 

MCH (Pg) 31.87 ± 0.29 32.1 ± 0.24 31.67 ± 0.94 31.93 ± 0.47 
% Change  0.72% -0.62% 0.18% 

MCHC (g/dl) 29.87 ± 3.66 32.11 ± 2.2 32.53 ± 1.1 33.07 ± 1.27 
% Change  7.49% 8.90% 10.71% 

Values expressed as mean ± SD; (*) significant (p<0.05) as compared with the control group. 

 

 

Figure 4. Effect of different bee venom concentrations on hemoglobin concentration and RBCs 
indices in treated rat groups compared with the control group. 
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Effect of BV concentrations on the differential 
white blood cell count and platelet. 

The results shown in Table 5 and Figure 5 
indicated a slight increase in TLC (µL) count in 
G1, G2, and G3 with change percentages of 
36.31%, 38.90%, and 39.54%, respectively, 
compared to the control group. A significant 
decrease in Neutrophils count was observed in 
G1, G2, and G3 with change percentages of -
17.35%, -24.8%, and -19.83%, respectively, 
compared to the control group. A substantial 
increase was seen in Lymphocyte count in G1 
(5.93%), G2 (9.83%), and G3 (10%), compared 

with the control group. The data also indicated 
a slight increase in monocyte count in G1 
(7.52%) compared to the control group. 
However, a slight decrease was observed in G2 
(-46.23%5) compared to the control group. 
Meanwhile, a significant decrease in G3 (-
76.88%) was observed, compared to the control 
group. However, a remarkable decrease in 
Eosinophils count in G1 (-44.5%), G2 (-74%), and 
G3 (-81.6%) compared to the control group. A 
non-significant decrease in platelets count 
(x103/µl) in G1 (-8.92%), G2 (-21.14%), and G3 (-
21.69%), compared to the control group. 

 

Table 5. Effect of bee venom concentrations on the differential white blood cell count and platelet. 

 
Control group 2.5 mg/kg (G1) 5 mg/kg (G2) 10 mg/kg (G3) 

Mean ± SD 

TLC (/µL)  
11271.43 ± 

1589.25 
15364.3 ± 
7857.94 

15657.14 ± 
4767.9 

15728.57 ± 4199.9 

% Change  36.31% 38.90% 39.54% 

Neutrophils % 17.29 ± 1.9 14.29 ± 1.8* 13.0 ± 1.41* 13.86 ± 1.68* 

% Change  -17.35% -24.8% -19.83% 

Lymphocytes % 77 ± 1.41 81.57 ± 3.15* 84.57 ± 0.98* 84.71 ± 1.5* 

% Change  5.93% 9.83% 10% 

Monocytes % 1.86 ± 1.21 2 ± 0.82 1.0 ± 1.0 0.43 ± 0.53* 

% Change  7.52% -46.23% -76.88% 

Eosinophils % 3.86 ± 0.69 2.14 ± 1.21* 1.0 ± 0.58* 0.71 ± 0.76* 

% Change  -44.5% -74% -81.6% 

Platelets (x103/µL) 603.43 ± 103.24 549.57 ± 59.24 475.86 ± 42.64 472.57 ± 52.17 

% Change  -8.92% -21.14% -21.69% 

Values expressed as mean ± SD; (*) significant (p<0.05) as compared with the control group. 
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Figure 5. Effect of BV concentrations on the differential white blood cell and platelet count in treated 
rat groups compared with the control group. 

 

Discussion 

For years, BV, a conglomeration of allergens, 
toxins, and other immune response causes was 
used to treat different conditions. Hence, our 
study aimed to evaluate the action of BV on 
some hematological factors, its effects on 
humoral and cellular immunity, and the 
determination of antioxidant parameters in 
male albino rats. 

Regarding the effect of BV on serum IgM, 
IgG, and IgA levels, a significant increase was 
detected in all BV-treated groups as compared 
to the control group. Meanwhile, the levels of 
immunoglobulin E in all treated groups were 

significantly diminished compared to the control 
group. This finding agreed with Lee et al., 202017 
who demonstrated that BV has anti-
inflammatory activity by a topical route of 
administration against atopic dermatitis. 
Furthermore, the anti-inflammatory effect is 
caused by a reduction of the IgE level, cytokine 
release, and NF-kB and MAP kinase activities. Ali 
and Mohanny, 201418 reported that BV could be 
used as a natural product to stimulate and 
improve the immune response of broiler 
chickens without negative effects. Also, this 
result was consistent with Eze et al., 201619 who 
reported that BV, as a complex mixture 
composed of various peptides, has significant 



21  The Egyptian Journal of Immunology 

positive immune effects on living organisms and 
these effects could be attributed to superoxide 
production.20 

Conversely, the effect of BV on serum TNF-α 
and IL-6 indicated that both their mean 
concentration levels were significantly 
decreased. These findings were consistent with 
the study by Lee (YM) et al., 2020,17 who 
demonstrated that BV (1 mg kg−1 body weight) 
and apamin treatments were markedly effective 
to suppress the production of major 
inflammatory cytokines (TNF-α and IL-6). Also, 
Lee (YJ) et al., 2020,21 stated that BV reduced 
pro-inflammatory cytokines (TNF-α and IL-6). 
Furthermore, the present study results showed 
a significant increase in the serum TGF-β and IL-
10 levels, these results were consistent with 
Jutel et al., 2003,22 who found that IL-10 and 
TGF-β cooperated in the suppression of the 
immune response to aeroallergens and control 
allergic inflammation. Meanwhile, Kim et al., 
2014,23 demonstrated that IL-10 was 
significantly increased in the phospholipase A2 
(PLA2)-injected mice. 

In addition, our results showed a significant 
decrease and increase in serum MDA and SOD 
levels, respectively in BV-treated groups. These 
data are consistent with the results obtained by 
El Senosi et al., 2018,24 and Abdel-Rahman et al., 
201325 who recorded that a significant decrease 
of MDA in liver tissue was associated with a 
significant increase in SOD activities. Also 
Kailash, 2000,26 demonstrated a significant 
decrease in MDA concentration in BV-treated 
rats when compared with the control group. 
Moreover, Hegazi, 2012,27 and Rain, 200928 
stated that BV therapy is a potent antioxidant 
that decreased the levels of reactive oxygen 
species and MDA. Han et al., 2010,20 reported 
that the antioxidant effects of BV samples were 
related to the capacity to inhibit the lipid 
peroxidation process and increased SOD 
activity. Meanwhile, we observed a significant 
increase in CAT and GSH levels. These data were 
consistent with the results obtained by Amin & 
Abdel-Raheem, 2014,29 which indicated that a 
BV-loaded dressing increased the glutathione 
level in wound tissues of diabetic rats. Thus, BV 
at 4% concentration as a component of wound 
dressing showed antioxidant activity and was 

beneficial in the wound repair process. 
According to a study by Kurek-Górecka et al., 
2020,30 glutathione plays a key role as a 
scavenger of free radicals and protects against 
oxidant damage in tissues. These results 
confirmed the BV’s antioxidant activity. 

In our study, data of the studied 
hematological parameters showed a significant 
and slight increase in Hb concentration. Also, 
there was a slight increase in the value of HCT in 
BV-treated groups. These findings were 
consistent with the results of Mohammed and 
Hassan 2019,31 who recorded a significant 
increase in the values of Hb and a slight increase 
in the value of HCT in the BV-treated arthritis 
group. Also, Son et al., 2007,32 recorded that BV 
can increase coronary and peripheral 
circulations and improve circulation of blood in 
the micro blood vessels as well as its role to 
stimulate building erythrocytes. According to 
Rabie et al., 2018,33 a significant increase in 
hemoglobin concentration was observed in BV-
treated chicks when compared with the control 
group. 

In our study, regarding the effect of BV on 
RBCs, MCV, MCH, and MCHC a slight increase in 
RBCs count was observed in all the BV-treated 
groups (G1, G2, and G3) as compared to the 
control group. Although no significant increase 
was observed, in the other mentioned above 
parameters, among all groups, there was a clear 
percentage of change in the BV-treated groups 
as compared with the control group. On the 
contrary, as for the effect of BV on TLC, the data 
showed a slight increase in all BV treated 
groups, however, there was a clear percentage 
of change in the results as compared with the 
control group. These data were consistent with 
the results obtained by Meligi et al., 2020,34 
who reported that there was a non-significant 
alteration in RBCs, MCV, MCH, MCHC, and 
WBCs count in BV-treated groups as compared 
to the normal control group. Similarly, Hussein 
et al., 2001,35 noted that hemoglobin content, 
HCT, MCV, MCH, and MCHC increased, although 
this change did fluctuate and was not 
significant. 

Concerning granulocytes (neutrophils, 
eosinophils, and basophils count), the present 
study showed a significant decrease in the 
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percentage of neutrophils observed in all the 
BV-treated groups. In addition, as for the effect 
of BV on the percentage of eosinophil count in 
the blood, the data obtained showed a 
significant decrease when compared with the 
control group. However, basophils were not 
observed in all BV-treated groups in addition to 
the control group. Conversely, the results also 
showed a significant decrease in Monocytes. 
These results were consistent with those 
reported by Shin et al., 2016,36 who 
demonstrated that the BV phospholipase A2 
treated group exhibited significantly decreased 
numbers of immune cells, including neutrophils 
and eosinophils in bronchoalveolar lavage fluid. 
Also Gu et al., 2018,37 stated that BV inhibited 
the infiltration of eosinophils. According to Park 
and Song, 2020,38 there was a dose-dependent 
decrease in the infiltration of neutrophils and 
monocytes in the bee venom pharmaco-
puncture treated group. 

The present study showed a significant 
increase in the lymphocyte count in all the BV-
treated groups. This finding was consistent with 
the results obtained by El-Abd et al., 2013,39 
who recorded a significant increase in the mean 
lymphocytic count along the test period of BV 
injection. This must have been caused by the 
enhancement of lymphocytosis under the effect 
of BV components as PLA2 which was discussed 
by Prinz et al., 1987.40 Meanwhile, Lomnitzer 
and Rabson 1986,41 reported lymphocyte 
proliferation by stimulation of the immune 
system because of BV injection. In brief, BV 
induced an increase in lymphocytes and a 
decrease in neutrophils which meant that BV 
stimulate the rat's immunogenic capabilities. 
The diminution of neutrophils does not infirm 
the phagocytes activity by BV because these can 
be a qualitative state, that is an increase of 
phagocytic capacity not on the rise of cell 
number, but on basis of the biochemical 
functional enhancement of those cells' 
availability or may be indirect through the 
activation of particles opsonization or of other 
internal medium physical-chemical conditions.42 
A significant increase was observed in RBCs 
count, WBCs count, platelets count, Hb 
concentration, and PCV value on regular 

treatment with BV when compared with the 
control animals.43 

In addition, regarding the effect of BV on the 
platelet count, the data obtained in this study 
showed a non-significant decrease. These data 
were consistent with the results obtained by 
Mohammed and Hassan 201931 who recorded 
that there was a significant decrease in the 
values of PLT in the BV-treated arthritis group. 
In addition, Darwish et al., 202144 indicated that 
PLA2 from Egyptian honey bees was effective in 
delaying blood clotting and platelet aggregation. 
These observations were also consistent with 
those of Bellanger et al., 2017,45 who reported 
that in their research BV (either by a bee sting 
or as diluted venom) was used as part of 
acupuncture therapy in Asia and other parts of 
the world. Meanwhile, a case of immune 
thrombocytopenia, including ecchymosis and 
gum bleeding was described in an obese 61-
year-old woman having BV injections weekly to 
relieve back pain secondary to lumbar disc 
prolapse. She was presented with a large 
ecchymosis (5 cm) on her abdomen and one on 
her right forearm (2 cm). Her laboratory values 
were remarkable for a low platelet count 
(9 × 109/L) which compared unfavorably to her 
normal platelet count taken just before BV 
treatment (240 × 109/L). However, her other 
laboratory values were not suggestive of any 
underlying hematologic disorder. Another 
report by Abdulsalam et al., 2016,46 stated that 
platelet aggregation inhibition from BV and 
wasps led the authors to suspect that the 
adverse effect was caused by the BV therapy. 
Nevertheless, the pharmacological basis behind 
BV therapy is not fully understood. However, 
there are suggestions that BV has several 
pharmacological actions including anti-
inflammatory, analgesic, and anti-nociceptive as 
well as anti-cancer actions through multiple 
mechanisms.47 BV anti-inflammatory properties 
are associated with active components such as 
melittin and PLA2.48 Furthermore, Zhang and Du 
2021,49 disclosed that the most lethal enzyme in 
BV formation of the melittin-PLA2 complex is 
referred to as the bee hemolytic factor which 
cleaves cellular membrane phospholipids and 
cellular lysis. Moreover, Alvarez-Flores et al., 
2016,50 indicated that the PLA2 had a 
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hematological effect including coagulation 
abnormalities. Moreover, Abdulsalam et al., 
2016,46 reported that PLA2 from BV inhibited 
platelet aggregation through the formation of 
lysophosphatidylcholine. Thus, this would help 
us speculate that BV induced a host of 
immunological reactions. However, further 
research is necessary to clarify these 
mechanisms. 

Finally, given the results of our study and of 
others, we may conclude that BV can be used to 
improve the efficacy of some immunological 
and hematological parameters. However, 
further research under various concentrations 
(more than 10 mg/kg) and studies on the 
optimal dosage, will be required to provide 
more interpretations. 
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