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Summary: The aim of the study was to examine any potential effects of benomyl
on seminal vesicle and prostate gland of male wistar rats. The wistar rats received the
test dose orally for 30 days at a dose level of 2.5 mg, 5 mg. 7.5 and 10 mg/kg body weight
each day. There was noticeably reduced sperm motility. Additionally, a substantial drop
in sperm density was noted. Seminal vesicle and prostate gland'’ protein and sialic acid
contents have significantly decreased, according to a biochemical analysis.
Histopathological research served as additional confirmation of this. Therefore, it may
be concluded from the facts mentioned above that benomyl acts as a reproductive toxin.

Introduction:

Benomyl is an effective broad spectrum, systemic, berzimidazole fingicide widely used
throughout the world against a wide range of fingal disecases of field crops, fuits nuts,
omamentals, mushrooms, nuis and wef (WHO, 1996). This locally prevalent systemic fungicide
is frequently used to safeguard crops agaimst infections. Research on benomwyl histopathological
effects has been published by Linder et al m 1988, Hess et al in 1991, and Lim and Miller
1997.

Fungicide residues in crop fields have a number of findamental causes, includng
indiscriminate and careless wse, bhek of safe management, madequate spraying equipment,
iliteracy, and a lbck of scientific knowledge. These factors ultimately produce environmental
polution. The harmfil effects of benomyl on biochemical componerts, hormonal profiles, and
the histopathology of reproductive organs are currently poorly understood. As a result, this siudy
was created to shed light on any potential harmfil effects of benomyl at various doses and
exposure times on the cauda epididymis and accessory sex organs of mak rats.

Material and methods:

Che mical:

Benomyl (Chemical name-Methyle 1-(butyl carbamovly2- benzimidazok carbamate
Trade name- Agrodit, Benex, Benlate, Benosan, Fundazole fingicide and Tersan

Mokcular formub- C)3H;gNa0s H
Technical grade benonwl (95% D_i}_N_G'H' pure) procured from Agro Chemicak Pt
Lid, Japur was wed for ’\ experimenis as test fingicide,
— — Qe O
Test animal: )
&)

24 Wistar strain adult male rats weighing between 150 and 200 g were used for the
experiment. They were kept in polypropylene cages at room temperature with 12-howr cyeles of
natural Bght and dark and a rehtive humidity of 55+£5%. They were given water at will along
with typical commercial pallet feed that was purchased from Ashirvad Food Indusiries Lid. i
Chandigarh, India.
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Testing dose and experiment design:

Four groups of six each were created from male rats that had been determined to be
healily. The ammals mn groups, and received Benonwyl dissolved i olve oll admnstered orally
at the dose level of 2.5, 5, 7.5, and 10 mgkg b.wi/day, respectively, for 30 days. The control
group 1 acted as the control and merely got the wvehick (olive oil). The animals were weighed and
autopsied with light ether anaesthesia after 30 days.

Parameter studied:

Reproductive organs were excised blotted free of blood and weighed and were used to
perform by following parameter:

Sperm density:

The sperm density was calubted m milion per ml as per dition by the method of
Prasad et al., (1972). Total number of sperms were counted using haemocytometer after further
diluting the sperm suspension from testis.

Sperm motility:

Sperm motility was assayed by the method of Prasad et al, 1972. The epididymis
removed immediately after anaesthesia and known weight of cauda epididymis was gently teased
in a specific volume of physiological saline (0.9 % NaCl) to relkease the spermatozoa from the
tubules. The sperm suspension was exammed within five muinutes afier ther soltion from
epididymis. The results were determined by counting both motie and non-motille sperms i at
least ten separate and randomly selected fields. The results were finally expressed as percent
motility.

Tissue bioche mistry:

Tssue was analyzed to camry out protem and sialic acid contents in semmal vesicle and
prostate gland.

Histopathological studies:

The main reproductive organs testis was fived in Bouin's fixative and cut into pieces and
processed through ethanokxylene series. The tissues were the embedded in paraffin and bee wax
(3:1 ratio; M.P. 55- 620 C). Sections were cut at 5 Om thickness and stamed with Harmrs
haematoxylin and eosin (H&E).

Statistical analysis:

The data obtamed from the above expenments were subjected to statistical analysis.
Student’s t-test was performed for test of significance.

Result and dis cuss ion:

Pesticides, despite ther koown toxicity are used throughowt the world (Salameh ef al,
2004) and have shown to exert varous toxcological effects m human and anmals (Gray et al,
1994; Campbell er af, 1998; Chia, 2000; Wndham, 2001; Garmy ef al., 2002; Rao ef al, 2005;
Joshi ef al, 2005 and Joshi et af, 2006). There are a number of possible ways n which humans
can be exposed and tosae effects of these chemicak may have consequences to food consumers,
formulators, production workers, farm workers and other home apphcators.
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The weight of Semmal vesicle showed remarkable reduction at various doses of benomyl
for 30 days. A significant decrease in the ventral prostate weight was noticed in the group 1, IV
and V whereas non-significant reduction in II treated group (Table 1).

Androgens are the regulators of normmal structure, fimetions and prowth of accessory sex
organs. In the present iwvestigation significant reduction in the weight of seminal wvesicle and
prostate gland was recorded. indicates that the level of androgen was not enough to maintain the
weight of the accessory orgams (Moser ef al, 2001 Marty ef af, 2001, O'Comner of al, 2002;
Anas er al, 2005).

Table 1: Body and organ weight in control and treated groups

Treatment Body weight Seminal Wentral prostate
Initial | Final vesicle

o ey 10D o b, wi
Ciroup 1 168.93 183.10 410.34 36047
(Control Vehicle) +7 17 +6.946 +215.63 +]15.63
Giroup 11 180.37 19592 EET e 29019 ™
2.5 me for 30 Days [ +5.96 +£7.23 +26.63 +]5.32
Ciroup 111 150.42 165.64 7 310.28* 281.52%
5 mg for 30 Days +4 B4 +4.42 +10.91 +]11.21
Giroup IV 15146 155.75% 305.42% 254.53%
7.5 mg for 30 Days | £2.96 +5.46 *15.82 +21.18
Ciroup WV 17558 120.44% 265.39%% 235.32%%
10 mg for 30 Days +3 31 +=]0.12 +24. 43 +]12.01

MMean + of 6 anmmals
ns =P 0O 0.05 { Non significant )

* = P 0O 0.01 (Significant) MNon significant increase in the protein content of
** =P 0 0.001 (Highly semimal vesiclke in the group 11, 11 and IV was noticed whereas
significant)

rats of V group showed significant increase in comparison to
control  Same results as seminal vesicle showed m protein
content of ventral prostate. A non significant to significant decrease (p <0.01) and (p <0.001) n
the protein content of veniral prostate was noticed in all the treated groups (Table 2).

Prostate glnd does an mporant role in malk reproduction by finctioning of sperms
(Kumar and Majumdar, 1995). Prostate development and finctions depend upon testicular
androgen (Reiter ef al, 1995). Lack of testicubir androgen might be the cause of prostate glnd
weight loss (Singh and Joy, 2001: FAO/WHO, 2002).

Benomyl exposure to animals resulted o marked decline of salbc acid content of seminal
vesicle moall the groups except I and III group. The reduced smlic acikd content of sermmal
vesicks cawsed deteriorating effects on the stroctural mtegrity of sperm celk (Verma er. al,
2005). Statistically sipnificant decrease was observed i sialic ackd content of prostate o group
IV and V.

Table 2: Tesue Biochemistry (Group I IL IV and ¥ compared with Group 1)

Treatment Proten (mgz'z) Siabc acid (mg'z)
Seminal Wentral prostate Seminal Wentral
vesick vesick prostate

Giroup | Control 230.46 23087 5.08 5.31
%15.21 +7.78 +(0.18 (.19

Group 11 250 38 245 69 ™ 390 ™ EN T

2.5 mg for 30 Days | 1578 +9.03 +0.12 +0.30

Giroup 111 25898 " 26044 ™ 475" 460"

5 mg for 30 Days +1.32 H10.12 +{.43 (.28

Giroup [V 265.48™ 26896 4627 4.20*

7.5 mg for 30 Days | £6.97 +3.55 =020 +0.15

Giroup W 295.31* 27246 441 e

10 mg for 30 Dawvs | +1.84 +7.87 +0.33 +0.22
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ns = P [0 0.05 ( Non significant )
* = P 0001 (Significant)
** = P 00.001 {Highly

significant)
Histopathological changes:

Histopathological alterations observed in benontyl treated rats are discussed along with
the microphotographs.

Seminal Vesicle:

The seminal vesicles are composed of twbular albeoli and the nwcosa & thrown into an
miricate  system of folds with the epithelim overlaying the lamina propria (Gonzales, 1989
Semnal wvesicles secrete substances which directly stimulate sperm motility and antigens that
seem to prevent femmle mmune resporse against spermatozoa (Bukowsky er. al, 1991) and
embryo (Thaler er. al, 1989).

The sex differentiation and growth of seminal vesicles are highly dependent on androgens
(Higgins and Burchell 1978; Lieber er. al, 1980; Curry and Atherton, 1990), thus reduced
androgen lkewvel have adverse effects on histo architecture of semimal vesicles. Intoxicated rats m
comparison to control rats showed adverse effects on histo architecture of semmal vesicle with
disnptive changes of muscles and connective tissue along with highly reduced or almost no
secretion in the lumen i Fig (i) to Fig (v).

By ot e
Fig (iv): 7.5 mg for 30 days Fig (vk 10 mg for 30 days
Ventral Prostate:

Prostate plays an mmportant role in mak reproduction and its secretion &5 essential for the
normal fimction of spermatozoa (Kumar and Majumdar, 1995). Administration of benonyl
caused histopathological akterations in the wentral prostate. The secretary material of prostate was
reduced sewverely and proliferation of epithelum with the crypts imaded in lumen has been
observed in Fig (a) to Fig (c).

Similar observations were noticed by Akbarsha er al, (1990). Absence of secretions in
prostate ndicates changes in the functions of Levdiz celks on tarpet organs (Pakrashi and
Pakrashi, 1977). Prins er al, 1991 reported non-functional phase of the prostate due to decrease
n the silic acid content.
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Fig (e): 10 mg for 30 days
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