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Received: 2022 stJune 1      Red blood cells (erythrocytes) are the most abundant cells in human 
blood, which have been studied in numerous studies on a large scale within 

the framework of morphology, ultrastructure, biochemical and molecular 

functions. Therefore, erythrocytes are excellent cellular models in the study 
of bioactive compounds such as drugs and toxins on the structure and 

function of the cell membrane. The aim of this study is to know the effect of 
bee venom on the decomposition of red blood cells by increasing the 

concentration of the venom and thus increasing the active substances in the 

venom that cause this decomposition. And knowing the extent to which 
gender is affected by bee venom, as it was found that males are more 

affected by bee venom than females. 
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INTRODUCTION 
Red blood cells (RBCs), the most prevalent blood 

morphotic component, serve as crucial cell models for 

researching the effects of membrane-active substances 
(1). in-depth and, in a number of works to date. 

Apitherapy has recently emerged as a promising field 
for the development of novel therapeutic (2). 

The active ingredient in honey bee venom (HBV, Apis 
mellifera) is a combination of proteins that both create 

localized inflammation and function as anticoagulants. 

HBV is a bitter, colorless liquid. It has been revealed 
that HBV contains the enzymes and is a complex 

mixture of low-molecular-weight polypeptides and 
enzymes phospholipase A2 (PLA2), hyaluronidase, 

phosphomonoesterase acid esterase, α-D-glucosidase, 

lysopphospholipase, α-galactosidase, α-acetylamino-
deosiglucosidase and arylamidase. Bee venom (BV) 

compositions fluctuate between fresh and dried forms 
mostly in terms of their volatile components, although 

overall biological activity is comparable (3).  
Another peptide found in bee venom is called Apamin. 

Apamin is a member of the neurotoxic peptides, just like 

tertiapin. It has two disulfide links and 18 amino acids. 
Apamin primarily affects the brain and nerve system (4). 

Smaller amounts of low-molecular weight substances 
that are found in nature, such as amino acids, 

catecholamines, carbohydrates, and minerals, are also 

present in BV. Although sugars have been found in 

some BV preparations, if BV is gathered using a collector 
to exclude pollen and nectar contamination, it does not 

contain carbohydrates (5).  

Therefore, you should concentrate on identifying novel 
bioactivities of certain bee products, such as honey, 

pollen, propolis, royal jelly, and venom, which can be 
crucial in the development of biotechnology and 

pharmacology (6, 7).  
There are five different types of enzymes, which are 

proteins that catalyze certain reactions. Polypeptides 

are composed of two or more amino acids and have a 
lower molecular weight than enzymes. BV also contains 

a large number of polypeptides, the most important of 
which is melittin. This polypeptide has a wide range of 

advantageous biological effects and is largely nontoxic. 

Melittin has a molecular weight of 2.840 Daltons, but 
because it can also exist in tetrameric form, it can reach 

12,500 Daltons (8, 9). 
Melittin may cause itchiness, localized response, and 

discomfort when administered to humans in high 
quantities, but when administered in moderate levels, it 

may have a beneficial, anti-inflammatory effect based 

on the inhibition of phospholipase A2 (10). 
It's interesting from a pharmacological and 

biotechnological perspective that significant 
antibacterial activities are caused by the interaction 

between melittin and cell membranes (11). 
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The two most toxic components in BV are PLA2 and the 

mast cell degranulating (MCD) peptide. Due of the 
various effects BV has on the central and peripheral 

nervous systems (PNS), it can be utilized to treat 
patients with a variety of heart diseases. Individual BV 

components can be employed to accomplish specific 

biological effects. Multiple sclerosis (MS), Alzheimer's 
disease, and Parkinson's disease are just a few of the 

degenerative neurological disorders for which BV has 
been used in published reports (12-13). 

As compared to other human diseases, accidents, and 

other unusual cases, deaths from bee stings are rare, 
demonstrating that BV is exceedingly safe for the 

treatment of human disease. Most human deaths 
following one or a few bee stings are caused by allergic 

reactions, heart failure, or suffocation from swelling 
around the neck or the mouth. (14). 

Melittin has the potential to be exploited for a variety of 

applications, including antibacterial, cell-selective 
assault, and translocation of materials by altering the 

membrane permeability, because of its fascinating 
interaction with lipid membranes and its capacity to 

generate pores. (15–16). 

METHODS 
1 - Blood Samples 

Twenty venous blood samples from individuals of 

various ages and sexes were taken (17). 
2 -Preparing the blood suspension 

 The serum was isolated from 5 ml of blood by 
centrifuging it at 5000 revolutions per minute for 2 

minutes before adding 2 ml of physiological salt solution 

and centrifuging it again at 5000 revolutions per minute 
for 2 minutes. Only red blood cells were obtained after 

three rounds of this procedure; 0.5 ml of this sample 
was then taken and the amount was increased to 50 ml 

with physiological salt solution (17). 
3 - Preparation of antigen solution 

In physiological saline solution, half dilutions of crude 

bee venom ranged from 100 to 0.195. The produced 
blood suspension was then mixed with 1 ml of each 

dilution. As for the crude poison, the sample was taken 
without any dilution. A positive control factor was made 

by mixing 1 ml of the suspension with 1 ml of triton x 

100, and a negative control factor was made by mixing 
1 ml of physiological saline solution with 1 ml of blood. 

The samples were then incubated for 60 minutes at 37 
°C before being centrifuged at 5000 rpm for 2 minutes 

to remove the unwanted material (17). 

 4 - The results of the prepared samples were read 
using an optical absorber at a wavelength of 540 (17). 

 

 

 

 

 

RESULTS  

In this study, a comparison was made of the effect of 
bee venom on the decomposition of red blood cells in 

humans for both sexes (males and females), to 
determine the extent of the effect of gender on the 

decomposition of red blood cells in bee venom. The 

results are shown in Table No. (1) 
Table No. (1) Correlation between the concentration of 

bee venom and the decomposition of red blood cells in 
females 

Conc. (%) 
Mean ± Std.error 

Female 

100 0.437 ± 0.056 

50 0.415 ± 0.053 

25 0.390 ± 0.052 

12.5 0.370 ± 0.055 

6.25 0.359 ± 0.054 

3.125 0.343 ± 0.054 

1.563 0.333 ± 0.053 

0.781 0.318 ± 0.052 

0.392 0.304 ± 0.051 

0.195 0.281 ± 0.055 

Control - 0.002 ± 0.0001 

Control + 0.916 ± 0.03 

 LSD 0.1387 

(P<0.05) * 

 

There is a correlation between the concentration of bee 
venom and the decomposition of red blood cells in 

females, as it was found that the concentration had a 
significant effect (0.1387) and this was demonstrated 

by increasing the degree of decomposition by raising 

the concentration, as it reached (0.437) at the 
concentration of 100 percent of bee venom. 

Table No. (2) Correlation between the concentration of 
bee venom and the decomposition of red blood cells in 

Males 

Conc. (%) 
Mean ± Std.error 

Male 

100 0.765 ± 0.040 

50 0.740 ± 0.039 

25 0.724 ± 0.041 

12.5 0.707 ± 0.041 

6.25 0.689 ± 0.043 

3.125 0.666 ± 0.043 

1.563 0.651 ± 0.043 

0.781 0.579 ± 0.047 
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0.392 0.560 ± 0.047 

0.195 0.523 ± 0.043 

Control - 0.002 ± 0.0001 

Control + 0.916 ± 0.03 

 LSD 0.1567 

(P<0.05) * 

 

The results here showed in Table (2) that bee venom 
has an effect on the decomposition of red blood cells in 

males, as the degree of decomposition increases with 
increasing concentration, reaching (0.765) at 100% 

concentration. 
Table No. (3) comparison between males and females 

in the degree of lysis of red blood cells in bee venom 

Con

c. 
(%) 

Me

an ± 

Std.e

rror 

Me

an ± 

Std.e

rror 
 
LSD Female Male 

100 

0.4

37 ± 0.056 

0.7

65 ± 0.040 

0.14

52 

50 
0.4
15 ± 0.053 

0.7
40 ± 0.039 

0.13
87 

25 

0.3

90 ± 0.052 

0.7

24 ± 0.041 

0.13

87 

12.5 

0.3

70 ± 0.055 

0.7

07 ± 0.041 

0.13

95 

6.25 
0.3
59 ± 0.054 

0.6
89 ± 0.043 

0.13
95 

3.12

5 

0.3

43 ± 0.054 

0.6

66 ± 0.043 

0.14

50 

1.56

3 

0.3

33 ± 0.053 

0.6

51 ± 0.043 

0.14

26 

0.78
1 

0.3
18 ± 0.052 

0.5
79 ± 0.047 

0.14
63 

0.39

2 

0.3

04 ± 0.051 

0.5

60 ± 0.047 

0.14

66 

0.19

5 

0.2

81 ± 0.055 

0.5

23 ± 0.043 

0.14

68 

Cont
rol - 

0.0
02 ± 

0.000
1 

0.0
02 ± 

0.000
1   

Cont

rol 
+ 

0.9
16 ± 0.03 

0.9
16 ± 0.03   

(P<0.05) * 

 
Table (3) The table here shows a comparison between 

males and females in the degree of lysis of red blood 

cells in bee venom. The results showed that the degree 
of lysis of red blood cells in males was higher than in 

females at each of the concentrations used. 
 

 

 

DISCUSSION  

There are three main bee venom compounds: melittin, 
tertiapin, and apamin. The focus on chemicals, proteins, 

and enzymes that destroy the cell wall is thought to be 
the cause of the rise in the decomposition of red blood 

cells. Melittin can operate as a natural surfactant by 

interacting with phospholipids, which can cause the lipid 
bilayer to be disrupted (18). 

Enzymes, proteins, peptides, and a variety of smaller 
molecules make up honey bees. Venoms from different 

stinging insects exhibit striking biochemical and 

pharmacological convergence. Most venoms can kill red 
blood cells and cause instant pain. They contain the 

enzymes phosphlipases, hyaluronidase, and others. (19). 
The main active ingredient of apitoxin (BV), melittin, is 

a potent PLA2 protein activator. Aldolase, 
metalloprotease, GTPase, and acyltransferase were the 

main enzymes implicated in these activities. RBC 

function can be severely disrupted by melittin (19). 
The superiority of males over females in the 

decomposition of red blood cells in bee venom is due to 
the higher proportion of hemoglobin in male blood, 

which reaches 13 to 17 g / ml, while females have 11 

to 16 g / ml, and thus gives a greater amount of red 
blood cells for the decomposing enzymes found in the 

poison (20). 
 

CONCLUSION  
Bee venom is very effective in influencing red blood 

cells, and it caused the decomposition of these cells by 

the action of the active substances contained in the 
poison, which were previously mentioned. The aura in 

the poison 
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