June 2009

Trade Science Ine.

Volume 3 Issue 1

Reseanch & Reviewsd cn

BioSciences

— Regular Peper

RRBS, 3(1), 2009 [16-20]

Histopathologic studies on the effect of repeated doses of
doramectin on the urogenital organs of male guinea pigs

M.Abhilash**, S.Uma Maheshwari?

1Department of Biotechnology, Oxford collegeof Engineering, Bangalore, (INDIA)
2Department of Nanotechnology, K ar unya Univer sity, Coimbatore, Tamil Nadu, (INDIA)

Tel :+966501944544 ; Fax:+9663581663

E-mail : alhizab@hotmail.com

Received: 24" March, 2009 ; Accepted: 29" March, 2009

ABSTRACT

In the present work, histopathologic studies were done in order to detect
the adverse effects and tissue alterationsin the urogenital organsof healthy
male guinea pigs after repeated administration of variable dose levels of
Dectomax (Doramectin). Total number of 72 adult male guinea pigs were
used in a four treatments; non-treated control group, treated group with
therapeutic dose of 0.2 mg/kg. b.wt, treated group with the double thera-
peutic doses (0.4 mg/kg. b.wt) and treated doses with the triple therapeutic
dose (0.6 mg/kg. b.wt). The microscopic examination in case of repeated
therapeutic doses revealed less or no changes, while the repeated double
aswell astripletherapeutic doses|ead to numerous histopathol ogic changes
of testicular degeneration and necrosisin addition to the interstitial edema
and congestion in the prostate glands and semina vesicles, especially
after the 5" and 6" repeated triple doses. It was concluded that the repeated
aswell as duplication of the therapeutic dose levels lead to some adverse
effects on the male genital organsand so on the reproductive performance.

KEYWORDS

Doramectin;
Guineapigs;
Urogenital organs;
Histopathologic;
Toxicity.

© 2009 Trade Sciencelnc. - INDIA
INTRODUCTION

Doramectin (Dectomax), aderivativeof avermectin
B which also include abamectin and ivermectin, is ef-
fective endoparasiticide agent in cattl"12%% and ca-
nines™® aswell asin treatment of exoparasites inrab-
bitg'. It dsoisan ordly effectivemicrofilaricida agent
and considered asadrug of choicefor treating patients
infected with the nematode Onchocercavolvulusin hu-
man'®. Previousstudies have shown thelong-term per-
sistence of unwanted residues of ivermectin and
Doramectinintreated animal tissuesand fluids¥. In
addition, it was proved that ivermectin therapy did not
affect thebreeding performanceof bull§*Y, rams™¥ and

Boarg¥. Ord administrationsof ivermectinwereshown
toinduceneurotoxicity in brain tissuein mice particu-
larly with P-glycoprotein deficiency®®. Furthermore,
theadminigtration withivermectin and doramectinwas
found to result in some adverse effectson therepro-
ductive performance and male sex organs of ratg21%2
and ram™, Thereisscarcity of information onthe ad-
verseeffectsof doramectin on reproductive performance
of theguineapigs. Thepresent work aimedto study the
adverseeffectsand tissuedterationsinthekidneysand
male sex organs (testes, epididymis, prostategland and
seminal vesicle) of maleguineapigsfollowing repeated
adminigtration of variabledoseleve sof doramectin.


mailto:alhizab@hotmail.com

RRBS, 3(1) June 2009

M.Abhilash and S.Uma Maheshwari 17

MATERIALAND METHODS

Animals

A tota number of 72 adult maeguineapigs, weight-
ing 350-400 g., were used. Animals were grouped
and housed in separate metal cages and fed on stan-
dard pelleted rabbit food. Both food and water were
supplied ad libitum. The used injectable drug,
Dectomax (Doramectin, Pfizer Co.), isagterile, color-
lessto paleyellow solution. It contained 1 % (W/V)
Doramectin (10 mg/ml).

Treatment
Theexperimental design isshown in TABLE 1

Theanima sweredivided into 4 groups, each of
18 maleguineapigs. Thefirst group (Gp-1) represent
the non-treated control animals. In the second group
(Gp-I1) anima swereweekly injected intramuscul arly
withasingletherapeutic dose of 0.2 mg/kg body weight
Dectomax for six weeks. Thethird group (Gp-11) were
weekly injected with asingle doubletherapeutic dose
of 0.4 mg/kg for 6 weeks and the fourth group (Gp-
IV) wereinjected with atriple dose of 0.6 mg/kg for 6
weeks. Theanimalsof variousgroupswerekept under
observation. Three animals from each group were
daughtered and subjected for postmortem examination
and specimen collection (from the kidneys, testes. Epi-
didymis, seminal vesiclesand prostate glands) for the
histopathol ogic examination

Histopathologic studies

The collected specimenswerefixedin 10 % neu-
tral buffered formalin solution, washed in water and
passed through the routine technique of the paraffin
embedding and preparation of paraffin blocks. Paraffin
sectionsof 3-5micronsthick wereprepared on micro-
scopic glassdides. The paraffin section were stained
with hematoxylin and eosin according to the methods
described by Drury and Wallington!® and then the pre-
pared slideswere subjected for light microscopy for
Mi Croscopi ¢ examination.

RESULTS

Histological findingsin or gansof thecontrol group

The microscopic examination of Kidneys, testes,
epididymis, prostate gland and seminal vesicle of Gpl
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TABLE 1: Protocol of treatment of guineapigwith dor mactin
Schedule of slaughtered

Groups é]\lll?ngfa Do Ei ?nlm?l /V\t/t?eksth ih
pigs T Dt Tt 2% 3" 4 v 6

W W W W W W

1 88 - - - 3 3 3 3 3 3

2n 18 + - 3 3 3 3 3 3

3 88 -+ - 3 3 3 3 3 3

4 88 - -+ 3 3 3 3 3 3

Total 72 12 12 12 12 12 3

T : Therapeutic dose, Dt : Double therapeutic dose, Tt : Triple
therapeutic dose

appeared with normal histol ogic structuresthroughout
theexperiment period.

Administration with single therapeutic doses
(group 1)

Lessor no microscopic changescould beseenin
the examined organs of thisgroup. Therena changes
of thecongested glomerular capillary tufts, cloudy swell-
ingof thetubular epithelium aswell astesticular changes
of lessactive spermatogenesis, weretheonly detected
changes after administration with the 5 and 6 weekly
doses.

Administration with single double therapeutic
doses(group 111)

Thekidneysafter administration of 2 dosesshowed
congestion of thevariousglomerular aswell asthein-
tertubular blood vessdls. Inthefollowing weeks, some
additiona changesof periglomerular mononuclear cell
infiltrationsand aggregati onswere gradua ly seen after
adminigtration with thefollowing doses. Themaesex
organs showed some mild changesonly, after adminis-
tration with the 5" and 6" dosesinterstitial edemaand
congested blood capillariesin the prostate glandsin
additionto changesof alessactive spermatogenesisin
the semineferoustubulesof thetestes.

Administration with singletripletherapeutic doses
(group1V)

The vascular changes of congestion as well as
granular degenerationof therend tubular epithdiumwere
seen early after administration of the 1% dose. Some
large areas of intertubular hemorrhages appeared at
administration of the 2™ doses (figure 1), while after
the 3" doses some hyaline cast formati ons appeared
ingdetheluminaof rend tubules(figure2). Thetesticu-
lar tissue gppeared to be affected fol lowing administra:
tion of the 3“ doses. Inthese casesvacuolar degenera:
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Figl

Figurel: Kidney of malegumeaplgreceved2tr|plethera-
peutic doses, showingtubular degener ation with largearea
of cortical hemorrhages(thick arrow). hematoxylin and
eosin (HandE). X 250

Fig. 2 = ¥y

Figure2: Kidney of maleguineapigreceived 3triplethera-
peutic doses, showing epithelial cloudy swelling of some
tubules(thick arrow) and luminal contentsof hyalinecast
(thinarrow) in other tubules. H and E. X 160
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Figure3: Head of epididymisof maleguineapigreceived 3
tripletherapeutic doses, showing excessluminal contents

of immatureand necr otic sper matogonial cells (arrows).
HandE. X 240

tion and necrosisof the sepermatogenic cdlswith pres-
enceof somespermatocytic giant cdlsinsdethelumina
of someof the semineferoustubuleswere seen. An ex-
cessof lumina contentsof immatureaswell asnecrotic
spermatogonid cdlsweredso seeninsdetheluminaof
theepididymd tubulesat thehead region (figure 3).
After theadministration for the 4" triple dosethe

Figure4: Kidney of maleguineapigreceved 4triplethera-
peutic doses, showing dilated medullary tubuleswith ex-
cessof cast formations (arrows). H and E. X250

Figure5: Kldneyof maleguineapigreceived 5triplethera-
peutic doses, showing tubular necross(whitearrows) with
replacement by an excess of mononuclear cell infiltra-
tionsand aggregations. H and E. X 250

kidneyswere affected by degeneration and dilatation
of therenal tubulesin addition to excessformation of
hyaline casts (figure4). Thetestes of these caseswere
severely affected by vacuolar and hydropic degenera
tionin most of all sepermatogenic cellswith the ap-
pearance of lumina contentsof liquefied necrotic ma-
terials inside the lumina of the severely affected
semineferoustubules. Similar liquefied contentswere
seeninthe epididymis. The prostate glands of these
caseswereonly affected by interstitial edemaand con-
gested blood capillaries.

Theadministration with the 5™ triple doseswas as-
sociated with progressive damage and necrosisof the
rend tubul eswith replacement by anexcessmononudear
cdl infiltrationsand aggregations (figure5). Thetestes
of these caseswered so affected with degeneration and
necrosi s of the spermatogonia cellssimilar but more
severe than those after the 4" triple doses. The
semineferoustubulesinthese severely affected testes
appeared lined with only onecdll layer of vacuolar and
hydropic degenerated spermatogonia cellswhilethe
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Figure6: Testesof maleguineapigreceived 5triplethera-
peutic doses, showing degener ated seminefer oustubules
lined with onelayer of vacuolar degener ated seper mato
genic cellswith presence of somesper matocytic giant cells
(arrow).HandE. X 250

FHg 7

Figure7: Prostate gland of male guinea pig received 5
triplether apeutic doses, showinginter stitial edemawith
someluminal contentsof degener ated and necrotic cellu-
lar debris(arrow). H and E. X 160.

Figure8: Head of epididymisof maleguineapigreceived 6
tripletherapeutic doses, showing excessluminal contents
of thedamaged and necr otic sper matogonial cells(arr ow).
Hand E. X 250

luminacontai ned somespermatocytic giant cdls(figure
6). The epididymisof these caseswere a so contained
lumina contentssomeimmeatureaswell asnecrotic sper-
matogonial cells. The prostate glandswere al so suf-
fered degeneration, necrosisand desquamation, of its
lining secretory epitheliuminto theluminaof theaffected
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acini (figure7). Thesemind vesicleappeared withcystic
dilatetion of itsacini.

The detected microscopic changes after the ad-
ministrationwith the 6™ triple doses (end of the experi-
ment) were somewhat progressed than previously de-
scribed lesions. The kidneys appeared with excess of
tubular necrosis and replacements with mononucl ear
cell aggregations. Thetestes appeared with severd ar-
easof damaged and necrotic semineferoustubulesac-
companied with excesslumina contentsof necrotic as
well asspermatocytic giant cells. Theepididymiscon-
tained also similar contents of thenecrotic cellular de-
brisandimmature spermatogonid cells(figure8). The
prostate glands gppeared with papillary hyperplasia, de-
generated, necrotic and desquamated lining epithelium.

DISCUSSION

Theintramuscular administrationwith therepeated
therapeutic dosesleadsto lessor norenal lesionsand
lessactivespermatogenesis, thisismainly correlated and
attributed to the reported minutelevelsof Doramectinin
the kidneydd. The findingsin case of the repeated
double therapeutic dosesreveal ed presence of more
progressed |esions of nephrotoxicosisinform of se-
quential and variable degreesof glomerular aswell as
intertubular congestion with mononuclear cell infiltra:
tionsand aggregations. Thetesteswerenot severely
affected, whiletheother sex organs(prostate and semi-
nal vesicle) showed congestion with interstitial edema.

Thefindingsin caseof intramuscular administration
with therepeated triple therapeutic doseswereindica
tivefor themore adverse effectsin the kidneys, espe-
cially after the2™ doses. Theselesionsof nephropathy
included degenerative changesinthetubular epithdium
(granular, vacuolar and hydropic degenerations and
hyaline cast formation) followed by tubular necrosis,
interstitial aswell asperiglomerular infiltration and ag-
gregation of mononuclear cells, congestion and areas
of hemorrhages. Some similar but mild lesions of
nephrotoxicos swerereported in caseof injectionwith
singletherapeutic dosesof Ivermectininguineapig, rat
and rabbitd®® and in case of rat!®®. The testeswere
also affected and showed spermatogonia degenera-
tions and necrosiswith presence of an excess of the
necrotic debrisand immature spermatozoal cdlsinsde
theluminaof theepididymal tubules. Edemaand con-
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gestion werea so seenin the prostate glands.

The obtained resultsfor toxicosesin the kidneys
and genital organs of themale guineapigs, could be
generdly attributed to thechronic toxi c effectsand higher
biocavailability of Doramectinat tissueleve anditsknown
long duration of action™*1¥, Nevertheless, theloss of
correl ation between theseresultsand other reports about
thewide safety marginsisprobably dueto either spe-
ciesdifferencein metabolitesand excretionaswell as
dose dependent factors. It was concluded that the re-
peated singletherapeutic doses of Doramectin havea
wide safety margins, and lead to aminimal or no ad-
verseeffectson theurogenital organsof male guinea
pigs; whiletherepeated higher doses|ead to many ad-
verse effectsthat may affectsthe reproductive perfor-
manceof themaleanimals.
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