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Abstract: Diabetes mellitus inpairs male reproductive heslth throush oxddatve swess—medisted pathvways. This smdy imvestizated the anficeddant
capacity and reproductive effeds of honevbes venom (apitoxin) in disbetic male rats. The fn vigro anticeddant activity of bes venom showed a
DFPH madical scavenging rabeof 7885 = 1.55%, close to that of ascorbic acid (79 29 =1 829%, P=- 0001}, and a metal chelating activity of 91 .69
=2.55% (P=022T\. For in vivo evalnation. streptozotocn-mduced disbetic Wistar rats (n = 6/eroup)) were assiened to-conmol (C), apitoxin-treated
({A), disbetic (), and diabetic + apitexin (DA) sTowps for 28 days. Dm:mmmmmmmmmmw{ﬁn 6.9',\'.)
conmpared toC (T8.6+3 8%) md 4 (82 9 =4 0%) (P=0.007), whereas apitoxin treatment in T4 rats improved modlity to 77.1 = 7.6%.

vesicular, and prostatic wreizhts woere reduced in disbetic groups (P = 0.01). Coddative stress was evident with elevated MDA In D (49.3 = =311
nmol me protein) versus DA (27.7 = 4.4) and © (29.0 = 3.0) (P=10.023), whils G5H was siznificantly higher in DA (54.4 = 18 4 pmol mz protein)
conmpared to D (352 = 4.2) (P = 0.004). Owverall, honeybes venom amsliorated disbetes-induced coddasive damage and improved sperm quality
through redox modulation These findings highlizht its potential 85 & nanral therspentic agent srainst disbetic reproducive complications.
Kevwords: Honeybee venom, disbetes, coddatve stress, sperm motility, antioddant activity.

1. Imtroduction
Dhabetes mellites (DM) 15 a chronic metabolic disorder that adversely affects quality of life m both bumans and anomals (Shamma - 3 x 1
et al, 2017). This detrimental effect primarily stemys from the disruption of redex homeostazis within bislogical tismes, leadng to mp—S.HI‘EﬂStHS.uf]}—I‘. b['_.'r]' Et{':l"]]'lﬂ r}:
an mmbalance between omdant generation and anhowidant defense (Korac et al., 2021). The excessave generafion of reachve oxyzen . -,
and nitrogen species (ROS and RNS) within tissues and organs disnipts metabolic pathays. It impairs cells sensitive to metabolic pﬂhllﬂh.ﬂ‘\"S@,ﬂfpr-hl'
alterations, potentially leading to cellular and tissue demuse. DM 1= charactenized by sigmificant disturbances m both glucose and
fatty acd metaboliso (S1vin, 2025). In managme DM, hifestyle modifications, dietary adjustments, and stress management shrateges
are recommended m conmunchon with medicatons, meluding msulm talored to the specific type of diabetes (Rosenfeld et al., 2025).
(Given the estabhshed role of oxadative stress m diabetic complicabions, anticcadant-based mterventions have gained mterest,
and bee venom presents a promusing natural candidate due to 1ts bioactive pepiide components (Al-Hatamleh 20207
The male reproductive system 15 pariicularly vulnerable to dizbetes-induced oxadatrve and metabolic alterations (Leisegang, 2022).
Vascular, peural, and myopathic impairments contrnbute to reproductve dysfunction m males, thereby impacting sperm parameters
as well Perturbations in seminal activity parameters resulting from DM are often associzted with infertility concemns (Gandhi et al., v“l 3 1 N“ 1 (202 6)
2017). The susceptibility of spermatozoa membranes to percsudative damage, owmg to their ied density, has been well-documented . .
{(Hwang, 2025), with previous reports outlimng the effects of ipid peroxmdation on semen quality m rats with experimental STZ-
induced dizbetes (Badejogbm, 2025).

Honevbes venom (apitoxin) from Apic melljfera is a complex mreture of peptides, enrymes, and Moactive molecules. Apitoxin d h 1
has found therapentic applications due to its recognized anti-mflarmmatory, anhioxdant, and mmmme-modulating effects (Kaseoz, A vances at t E Frnn tler
2020). Smdies have indicated that administering apitesdn (0.1-0.3 mg per rabbit, subcutanscusly) to male rabbits for 20 weeks

enhances rep'bdur.'ur.'e pu‘fmmznce and antioxidamt capacity IfElHannun et al, 7010} Smmilarly, research has shown that Uf Veterlnary S{:]EHCE
admimistering apitoxin at precise dosages, for specific durations, and wia appropriate mjechon mathods in famale mts LIAproves

reproductive and mmmme performance (Elkoroy et al | 2021). However, linuted studies have examined the influence of bee venom
on testicular redox balance and reproductive performance under diabetic condiions, parteularly regarding semen quality, organ
weights, and ccadative stress markers mach as MDA, GSH, and NOx.
This study amed to uneshzate the anticcndant capacity and reproductrve effects of honeybes venom in disbetic male rats.
Specifically, the objectives ware:
. To assess the in vire anticccidant actvity of honevbes venom using standard bicchemucal assavs.
To evaluate the @ vive influence of honevbee venom admumistration on semen quality, testicular redox status, and
reproductive organ morphology in streptozotocm-mduced dizbetic rats.
To examine the potential association between coadative stress modulztion and reproductive outcomes under diabetic
condrbions.
It was hypothesized that honeybee venom, owing to its bwactive conshtwents such as melhitin and phosphobipase A: may
improve anhoxidant status and testcular function by mitigating oxdative stress and supporting sperm quakity m diabetic rats. l IF P R
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