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ABSTRACT

This study evaluates the effect L- arginine oni¢ekdr histology following 72btorsion-detorsion at different time
intervals. Twenty male rats (130- 200g) were uSdtwky were grouped into seven groups of three ath €A-G)
with group G as control. With an atraumatic silkusa through the tunica albuginea, unilateral tesdir torsion was
created in groups A-F by rotating the left tesBdle the clockwise direction along the longitudiaals for 15, 30,
and 45 minutes respectively. Alternate groups (B)Qvere treated intraperitoneally with 150mg/kg peeight of
L- arginine for 1 hour after detorsion, while themaining groups (B,D,F) were untreated. The reslitsved that
the control tissue sections presented normal featwhile group B (untreated) presented atrophicirdésrous
tubules with no luminal spermatozoon. Similarlypgp C (treated) presented severe oedema, atrophmini$erous
tubules with hyperplasia of germ cells, and redurctin size and thickness of lining cells of the sefarous
tubules. The untreated group E however, showed wmédema but normal seminiferous tubules with luiina
spermatozoa and germ cells in various stages ddlolement, while group F showed severe interstdedema as
well as loss of germ cells. Comparatively therefohere was an improvement in the treated group Eompared
with that of the untreated group F. Our resultsgest) therefore, that L- arginine tends to reduddative stress in
torsioned testes and helps maintain the seminigeepithelium, thereby preserving the cells of thersiatogenic
series
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INTRODUCTION

Testicular torsion is the act of twisting, turningtating the spermatic cord and the testis absutiis (Dorland,
2000). It is a surgical emergency in humans that lead to testicular injury and infertility if urgated within few
hours. Those at risk include young men and adottdi®ys, as well as those who have had previousreqres. It
is estimated that one out of every 4000 men belmvaige of 25years will have torsion of the ted@im@dahl and
Teague, 2006). The main pathophysiology of testictdrsion is ischemic reperfusion injury of thetie caused by
twisted spermatic cord and its release (Anim et 2005). Reperfusion of ischemic tissue leads ttascade of
events that injure the tissue. The injuries produag reperfusion can be more severe than the @guriduced by
ischemia (Ozokutan et al., 2006).

Acute, severe scrotal pain is the consistent ptaen of testicular torsion, which is sometimesaasated with
nausea, vomiting and low-grade fevers (Riyad et2009). On physical examination, the hemiscrotuntihe
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affected side is typically swollen, tender andaniked, with pain unrelieved by elevation of the saro (Noske et
al., 2005).

Experimentally, the testis can be rendered ischemitwo different methods. One method is to twlgt spermatic
cord and the other method is to clamp the sperntatid or artery. Both procedures have been usehimal

models; however because the twisting of the spécncatd more closely resembles clinical testicitasion, it is

most commonly used (Riyad et al., 2009). It is imi@at to point out that the injury to the tissuewurs due to both
the ischemic period and the reperfusion (Riyad.e2809).

Arginine is one of the twenty amino acids that ¢ibnte protein. It exists as L — arginine and Dgiame form
(Chin — Dusting et al., 1996). However L- arginiioem is more compatible to the human body (Chinsting et
al., 1996). It is involved in several physiologieald pathological processes including regulatiobloéd flow (Jing
et al., 2009). It may have antioxidative propertesl reduces accumulation of compounds such as aramad
plasma lactate, by-product of physical exercisenfl-et al., 2006).

Food sources of arginine include peanuts, almots, malnuts, hazelnuts, lentils, brazilnuts, cashetg, flax seed,
beans, pecan nuts, soya beans, wheat flour, gadion, egg milk, pork, chicken and shrimp (USDAtrient
Database, 2006). Both acute and chronic administratf L-arginine evoke benefits in improving endelial
function, although the precise molecular mechanimsvhich L- arginine improves function remains plizg
(Bode- Boger, 2005).

L- arginine has been used as supplementation ilmugiconditions in man as well as experimentatinimals.
These include cardiovascular conditions, genit@uirconditions, preeclampsia, HIV infection and \igirowth
cancer, diabetes and other conditions (Thorne, 2@ther L- arginine benefits include maintenanéaitrogen
balance, removal of excess ammonia, liver detadifim, reduction of alcohol toxicity effects and wmal healing
(Chin- Dusting et al., 1996).

Doses of arginine used in clinical research haveegleconsiderably from as little as 500mg/day fligaspermia to
as much as 30g/day for cancer, preeclampsia amdapuee uterine contractions (Thorne, 2005). It la® been
helpful in situations characterized by oxidativeess, but its effects are yet to be verified otidekar tissue that
underwent testicular torsion.

Hence this study is designed to test the usefuloéds arginine in testicular torsion and evaluaisseffect on
testicular histology (semminiferous tubules and theerstitium) following 728 torsion-detorsion at different
intervals ranging from 15minutes to 45minutes

MATERIALS AND METHODS

Experimental Animals: A total of twenty male wistar rats, weighing 13@080g were used for the experiment. The
animals were procured from Isaac animal farm inudeocal Government of Osun State. They were kephée
animal house of the Anatomy Department, Colleg®etlicine, University of Lagos, at an average terapge of
28 + 2C, with 12hr light/12hr dark cycle and were fediwibmmercial livestock feeds and tap-water adtlipifor
three weeks. Animals were randomly divided intoesegroups (A-G) of three each.

Table 1: The experimental procedure for each group

Group Torsion Time L-arginine administration Detorgreperfusion time
A 15 minutes 150mg/kg body weight 1 hour

B 15 minutes - 1 hour

C 30 minutes 150mg/kg body weight 1 hour

D 30minutes - 1 hour

E 45 minutes 150mg/kg body weight 1 hour

F 45 minutes - 1 hour

G - - -

Unilateral Testicular Torsion: Unilateral testicular torsion was created by roigtithe left testicles in the
clockwise direction along their longitudinal axid(. Torsion was maintained in position by fixing tiestis to the
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scrotum with an atraumatic silk suture (4/0) throtlge tuni inea (Reyes et al., 1997; Doletcal., 2000)
for one hour before orchiectomy was performed 4 diately fixed in Bouin’s fluid. All sucgl
procedures were performed under Ketamine anest?%

RESULTS

The morphological criteria used for determi nt of damage in the seminiferous tubules vsades
by Chakraborty et al. (1986) and Reyes ( . Bd\ftreated) showed normal seminiferous tubulesdi
cell thickened germ cells in variou f tpraent (spermatogenic series). The Sertoli cedisew
Leydig cells were seen in the i m. Group(uhtreated group) showed atrophic semini
characterized by reduction thicknesBnafg cells of the seminiferous tubules,

layers thick. Spermatogoni resent but thene only a few luminal spermatozoa. In @afted),
normal seminiferous e seen. This wasackerized by normal spermatogenic series and laimin
spermatozoa. The inte of this group alsmaimed intact. Group D (untreate mild mtyoof
seminiferous tubule though luminal spermatoacaseen, the atrophy was to thersgiegonia.
Also, the intersti R is group showed milddeena. The treated group E, sho

| seminigetabules,
erm cells in various stagé development, and containi ermaodtere was
mild oedem terstitium. Group F showedese\nterstitial oedema loss of gerris dedlicating

that ther improvement in the treated g®wghen compared w'\ treated group F. Howether

torio\ in groups D, E and F showed bigadto the interstji%
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Plate 3: Group B (untr p) Testes sectiowmg atphic seminiferous tubules
in size and thickness of lining cells of the seffieirdus tubules, to about two (2) cell |
re present but there were only a few luminal is¢0z

Plate 4: Group C (treated) Testes s
normal spermatogenic series

48owing normal seminiferous tubules charactdrize

al spermat@4wainterstitium also remained intac\

N
&

400)shg mild atrophy of seminiferous tubules. Althougiminal
culsgretmatogonia and the interstitium showed milceosal

Plate 5: Group D (untreated). Testes (
spermatozoa were seen, atrophy w&

N
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Group E (treated). Testes (H&E x400) shgwiormal seminiferous tubules, lined by 4-5 daittk germ
cells in various stages of development, and \ gituminal spermatozoa.

Group F: Group F (untreated) Testes section (H&E0¥4howing severe interstitial oedema as welbas bf germ
cells indicating that there was an improvemenhmtteate hen compared with the untregrimap F.

DISCUSSION \\N

The results of this study have shown th jal administration of L-arginine, maintained fpermatogenic
cell layers in the treated groups. In fact, al observations in group A (treated) anduBt(eated) affirms
the findings of Vigueras et al., (2004). hthe cells of the interstitium appear more gmesto vascular
changes than the germ cells, and i of thesgabe interstitial cells are degenerated, whike tubules
contained a few normal germ ce on, 20B84xording to Schinz and Slotopolsky (1924), therenmatured
germ cells seem also, to be ive to l@schanges than spermatogonia and sertolic cells.
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Furthermore, the interstitial bleeding observedjioup D, E, and F, might have been due to increpsessure in
the vessels following vascular obstruction. Comipeety, Leydig cells are more prone to degeneratihianges
when testicular vascularity is compromised than$ketoli cells and this was evident in the atrog@miniferous
tubules. Usually, testicular torsion, which can decur in both neonates and adults, has adversetefm
seminiferous tubules and testicular interstitium,itainterferes with spermatogenesis (Robert anen&gr, 2011;
Schneck et al, 2007).

From the foregoing therefore, our results has shtvah L- arginine tends to reduce oxidative stiessrsioned
testes and helps maintain the seminiferous epittmethereby preserving the cells of the spermatagseiies. This
specifically affirms L-arginine’s antioxidant potés and its capability to reduce accumulatiort@fpounds such
as ammonia and plasma lactate, which are by predifgbhysical stress. However the timing of adntiatton is
very important for desired results.
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