oiEiny Journal of Veterinary Research
X

Homepage: jvr.ut.ac.ir

\ University of Tehran Press Rrinel Sl 2251-6190 Research Article

Hematological and Histological Changes in the Knee Cartilage of Male Rats
Received Intra-Articular Injection of Bee Venom and Melittin

Haydeh Keyhan'™/ Hasan Morovvati®**, Mohammad Kazem Koohi®*=) Jalal Hassan®*?

Mohammad Mazidi*®

! Graduated from the Faculty of Veterinary Medicine University of Tehran, Tehran, Iran

2 Department of Basic Sciences, Faculty of Veterinary Medicine University of Tehran, Tehran, Iran

3 Department of Comparative BioSciences (DCBs), Faculty of Veterinary Medicine, University of Tehran,Tehran, Iran
4Research Institute of Nuclear Sciences and Technology, Tehran, Iran

Received: 22 Apr 2025, Reciver in revised from: 18 Jun 2025, Accepted: 24 Jun 2025, Available online: 13 Sep 2025

d 10.22059/jvr.2025.385857.3468 J Vet Res, Volume 80, Number 3, 2025, 177-188
Abstract

BACKGROUND: Bee venom therapy has been used for thousands of years. Bee venom consists of at least 18 active
pharmacological compounds including phospholipases and peptide as well as amino acid compounds such as melittin, which
has anti-inflammatory properties.

OBJECTIVES: In this study, we aim to compare the effects of single intra-articular injections of bee venom and melittin
on joint histology and hematology in male rats.

METHODS: In this research, 18 healthy male rats were used in three groups: control, bee venom (BV), and melittin. Intra-
articular injection of 1mg/kg of bee venom or melittin was performed two intervention groups. One month after the injection,
their hematological and immunological factors including interleukin-6 (I1L-6) and tumor necrosis factor-alpha (TNF-a) were
evaluated and compared with those of the control group. Also, histological studies and tissue staining by hematoxylin &
eosin, periodic acid-Schiff (PAS), and Masson's trichrome were performed. Tissue expression of TNF-o was evaluated by
immunohistochemical staining.

RESULTS: The findings did not show significant differences between the groups in hematologic factors. The results for
histological factors showed a significant increase in knee cartilage thickness in the BV group and a significant decrease in
the number of chondrocytes in both BV and melittin groups. Also, the reduction of collagen fibers and disorganization of the
ground substance were observed by PAS and Masson's trichrome staining in the melittin group. TNF-a and IL-6 significantly
increased in both BV and melittin groups, while immunohistochemical staining of TNF-a showed a non-significant decrease
due to bee venom injection.

CONCLUSIONS: The intra-articular injection of bee venom and melittin cannot lead to hematological changes. They can
increase the level of inflammatory biomarkers, TNF-a. and IL-6, and reduce the number of healthy chondrocytes in the middle
layer; however, further studies are needed to confirm these results. Our findings suggest that bee venom and its main
component, melittin, may increase immune responses. Regarding the bee venom safety, more extensive studies are needed.
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Figure Legends and Table Captions

Table 1. Mean levels of hematological factors in the study groups.

Table 2. Mean levels of TNF-a and IL-6 in the study groups. *P<0.01, ** *P<0.001.

Table 3. The mean TNF-a expression level in the knee cartilage of rats in three groups. *P<0.05.

Figure 1. The RP-HPLC chromatogram of melittin at a wavelength of 280 nm.

Figure 2. Micrograph of the knee cartilage with H&E staining (20x magnification). (A) control group (B) BV group (C) Melittin group.

Figure 3. Micrograph of knee cartilage with PAS and Masson's trichrome staining (A) control group with PAS staining, (B) BV group with PAS staining, (C)
Melittin group with PAS staining (D) control group with trichrome staining, (E) BV group with trichrome staining, (F) Melittin group with trichrome staining.
Figure 4. Micrograph of the bone marrow with TNF-a (immunohistochemical staining with 20x magnification); (A) BV group, (B) Melittin group.

Figure 5. Changes in superficial, middle, and deep layers of the knee cartilage. (A) cartilage thickness, (B) number of healthy chondrocytes, (C) number of
oval-shaped chondrocytes, D) isogenous group, (E) Lacunae. *P<0.05, ** *P<0.001.
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