
Archives of Razi Institute, Vol. 76, No. 5 (2021) 1561-1564                                                    Copyright © 2021 by 

      Razi Vaccine & Serum Research Institute 

            DOI: 10.22092/ari.2021.356080.1773  

 

1. Introduction 

In many countries, traditional medicines have been 

long used for the maintenance of health and treatment 

of diseases due to their few side effects. Moreover, the 

failure of chemical drugs in the treatment of some 

diseases, such as cancer, has increased the popularity of 

these alternative medicines (1). People have used 

plants, animals, insects, and some marine organisms to 

treat diseases. In this regard, Cocoon aqueous extract of 

Larinus maculates, known as Tahan, which is produced 

from the salivary glands (beetle larva of Larinus 

maculates), has been used in the treatment of many 

diseases, such as respiratory infections, asthma, and 

viral diseases (2, 3). 

The main compounds of the cocoon extract have been 

characterized in previous chemical study (3), and it has 

been found to increase the mitotic division of the spleen 

and bone marrow cells, as well as the growth of 

phagocytic cells (4). The effect of aqueous cocoon 

extract of L. Maculates on some physiological 

parameters has been reported and found to have some 

adverse effects on lipid profile in mice treated with 

high doses (5).Im, Yang (6) showed ethanol extract of 

three common insect used as a food in Korea can 

prevent free fatty acid-induced lipid accumulation in an 

in vitro cellular nonalcoholic fatty liver disease 

(NAFLD) model. In addition, the fat fraction of the 

beetle Ulomoides dermestoides Chevrolat used in 
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Abstract 

Traditional medicine has been long used to prevent and/or treat diseases worldwide based on a wealth of 

experiences, principles, and beliefs in different cultures. Among the extracts used in traditional medicine, we 

can refer to the aqueous beetle cocoon extract of Larinus maculates popularly known as Tihan in Iraq. To 

determine the histological effect of this extract on mice liver tissue, the animals were assigned to four groups 

(n=5) treated with (150,200,400) mg/kg of Cocoon aqueous extract of Larinus maculates for 14 days, 

respectively. Histology and immunohistochemistry test was performed to evaluate changes in liver tissue and 

tumor necrosis factor alpha (TNF-α) levels.The results showed various pathological dose-depended changes in 

the liver tissue, including infiltrations, congestion, and vacuolation, along with some dead cells; moreover, 

necrotic hepatocytes were observed in the liver of highly concentrated treatment group (400 mg kg-1). In 

addition, the TNF-α level in the liver tissue was elevated by the increased concentration of the extract. The 

immunohistochemistry result of positive reaction to TNF-α revealed high reaction in the liver tissue of mice 

treated with 200 mg kg-1 and 400 mg kg-1, as compared to the control group. Furthermore, as evidenced by the 

obtained results, changes in hepatocytes and the severity of pathological changes in the liver depends on the 

concentration of the extract of Larinus maculates.  
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traditional medicine in many countries enhanced the 

treatment of diabetes in mice (7). 

Since the liver is the critical body organ for the 

metabolism of nutrient and drugs, it is the most affected 

organ by drugs and toxins (8). Therefore, it is of utmost 

importance to delve into the underlying mechanisms of 

liver damage by any edible natural extract. In light of 

the aforementioned issues, the present study aimed to 

demonstrate the effect of different concentrations of 

Larinus maculates on the production of tumor necrosis 

factor alpha (TNF-α) and the histological structure of 

liver in albino mice.  

2. Materials and Methods 

2.1. Beetle Cocoon Extract Preparation 

The whole shell was collected from local markets 

(Baghdad / Iraq), the pupae were collected after the 

removal of the insect inside.  The extract was prepared 

based on the method of DeFoliart (9), 10g of powder 

was dissolved in 100 ml of distilled water and heated 

for 2 h using magnetic stirrer. The solution was then 

centrifuged at 4000 rpm for 30 min; subsequently,  the 

supernatant was dried at 37°C. Concentrations at of 

400, 200, 150 mg kg-1of beetle cocoon extract were 

prepared and store at 4°C. 

2.2. Experimental Design 

A number of 20 male Balb/c mice aged 6-8 weeks 

were obtained from the Animal House at the College of 

Education for Pure Sciences-Ibn Al-

Haytham/Department Biology/Baghdad University. 

The mice were housed at 22.5±5°C with free access to 

water and food ad libitum. The mice were assigned to 

four groups and treated for 14 days. The three groups 

were orally administered aquatic extract of 150, 200, 

and 400 mg kg-1 concentrations, respectively, while the 

fourth group was fed 0.2 ml of 0.9% normal saline as a 

control group. 

2.3. Histological and Immunohistochemistry Test 

At the end of the experiment, after the necropsy of 

mice, the liver specimens were surgically removed and 

fixed by formalin 10%. Liver histology section was  

 

prepared by (10).  Sections of 5 µm were stained with 

hematoxin-eosin to study histological changes and 

measure the amount of TNF-α in liver tissue by IHC 

technique according to the kit manufactured by Taylor 

and Rudbeck (11).  

3. Results and Discussion  

Comparative histological examination of liver tissue 

structure in the treatment groups (150, 200, 400 mg/kg) 

and the control group demonstrated that the hepatic and 

radial cords did not change, and no necrotic tissue was 

observed in the liver (Figure 1). The examination of 

liver tissue in the control group showed intact 

hepatocytes with well-defined lobule central vein and 

sinusoid (Figure 1A). On the other hand, among the 

three treated groups (150,200, 400mg kg- 1), 

Hepatocyte cytoplasmic vacuolation was more 

pronounced at 400mg kg-1concentration (Figure 1D). 

This can be attributed to the process of 

osteotosiscaused by fat accumulation and active 

oxidation (β-oxidation), along with the production of 

free radicals and low levels of ATP due to 

mitochondrial degradation (12, 13). 

Moreover, the results of the present research showed 

moderate aggregation in central vein and moderate to 

sever infiltration (Figure 1B) of the white blood cells 

within the liver tissue at a concentration of 150 mg kg-

1, as compared to the control group, while there was 

sever aggregation and infiltration in the liver tissue of the 

mice treated with the (200,400) mg kg-1 (Figure 1C and 

D), as compared to the control group. The appearance of 

severe aggregation and filtration can be ascribed to 

necrotic hepatocytes which result from treatment and 

accelerate the inflammatory response against the 

pathogenic effect of tissue. Due to the dilation of blood 

vessels and changes in their permeability, as well as the 

increase of adhesion molecules to transfer defense 

hepatocytes from the bloodstream to adjacent tissues to 

remove dead hepatocytes (14), necrotic cells were 

observed in the liver of highly concentrated treatment 

group (400 mg kg-1).  
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Several mechanisms can explain hepatocellular 

damage, for instance, increasing the concentration of 

calcium ions in the cell stimulates a group of enzymes, 

including phospholipase. Degeneration lipids in the 

membranes, proteases, and endonucleases are 

responsible for DNA cleavage, and the analysis of the 

phospholipid in the plasma membrane of hepatocyte 

causes the necrosis of hepatocytes by increasing the 

permeability of the plasma membrane and releasing the 

contents of the cell (15).  

The lipid oxidation enzymes also affect the 

mitochondrial membranes, changing their permeability 

and releasing various enzymes, including Cytochrome C, 

which stimulate the mechanisms of cellular death (15, 

16). This result is consistent with the increase in sever 

congestion and infiltration observed in the liver sections 

of mice treated with a concentration of 400 mg kg-1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Immunohistochemistry result of positive reaction to 

TNF-α revealed high reaction in the liver tissue of mice 

treated with 200 mg kg-1 and 400 mg kg-1, as compared 

to the control group (Figure 2 A, B and C), and the 

positive effect was more pronounced in the 

concentration of 400 mg kg-1, in comparison with 200 

mg kg-1.The occurrence of inflammation stimulated the 

release of TNF-α which worked to attract and infiltrate 

T-lymphocyte cells and neutrophil on the surface of 

endothelial cells to aggregate inflammatory cells in 

liver tissue and subsequent release of free radicals that 

contribute to the development of osteosis in the liver 

(15).This confirms the cause of increased necrotic cells 

at 400mg kg-1 (17). 

 

 

 

 

 

 

 

 

 

 

 

The active components, such as polysaccharides, in 

Cocoon aqueous extract of Larinus maculates stimulate 

phagocytosis by stimulating the inflammatory factors, 

especially TNF, which stimulate leukocytes to leave the 

bloodstream to the site of inflammation (18). This is 

consistent with the results of the present study which 

reported severe leukocyte infiltration of white blood 

cells at 400 mg kg-1 due to increased TNF release in 

liver tissue. 

The appearance of these histopathological changes is 

likely to result from a high dose (dose-dependent) 

increase in the concentration of active substances which 

stimulated endonucleases enzyme, leading to DNA 

cleavage and hepatocytes death. The present study 

 

A B 

C D 

Figure 1. Sections in the liver of Albino mice, A. a-control 

group, B. Mice treated with150mg/kg of aqueous extract of 

Cocoon, C. Mice treated with 200 mg/kg of aqueous  

extract of Cocoon, D. Mice treated with 400 mg/kg of  

aqueous EXTRACT of Cocoon, (H&E, 40X), C=central  

vein, HC=Hepatic-cord, Cg=congestion,=vaculation, Inf= 

Infiltration 
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C 

Figure 2. Sections in the liver of mice albino mice treated by 

IHC Technique to detect TNF-α, A. Control, B. Mice treated 

with 200 mg/kg, C. Mice treated with 400 mg kg-1, (40x), 

C=central vein,   =positive reaction for TNF-α 
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pointed out that changes in hepatocytes and the severity 

of pathological changes in the liver depends on the 

concentration of the extract of Larinus maculates 
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