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INTRODUCTION

Doramectin (Dectomax), a derivative of avermectin
B which also include abamectin and ivermectin, is ef-
fective endoparasiticide agent in cattl[7,12,15] and ca-
nines[10] as well as in treatment of exoparasites  in rab-
bits[17]. It also is an orally effective microfilaricidal agent
and considered as a drug of choice for treating patients
infected with the nematode Onchocerca volvulus in hu-
man[8]. Previous studies have shown the long-term per-
sistence of unwanted residues of ivermectin and
Doramectin in treated animal tissues and fluids[4]. In
addition, it was proved that ivermectin therapy did not
affect the breeding performance of bulls[11], rams[13] and

Boars[3]. Oral administrations of ivermectin were shown
to induce neurotoxicity in brain tissue in mice particu-
larly with P-glycoprotein deficiency[9].  Furthermore,
the administration with ivermectin and doramectin was
found to result in some adverse effects on the repro-
ductive performance and male sex organs of rats[2,19,20]

and ram[1]. There is scarcity of information on the ad-
verse effects of doramectin on reproductive performance
of the guinea pigs. The present work aimed to study the
adverse effects and tissue alterations in the kidneys and
male sex organs (testes, epididymis, prostate gland and
seminal vesicle) of male guinea pigs following repeated
administration of variable dose levels of doramectin.
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KEYWORDSABSTRACT

In the present work, histopathologic studies were done in order to detect
the adverse effects and tissue alterations in the urogenital organs of 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
as well as triple therapeutic doses lead to numerous histopathologic changes
of testicular degeneration and necrosis in addition to the interstitial edema
and congestion in the prostate glands and seminal vesicles, especially
after the 5th and 6th repeated triple doses. It was concluded that the repeated
as well as duplication of the therapeutic dose levels lead to some adverse
effects on the male genital organs and so on the reproductive performance.
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MATERIAL AND METHODS

Animals

A total number of 72 adult male guinea pigs, 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.), is a sterile, color-
less to pale yellow solution. It contained 1 % (W/V)
Doramectin (10 mg/ml).

Treatment

The experimental design is shown in TABLE 1

The animals were divided into 4 groups, each of
18 male guinea pigs. The first group (Gp-I) represent
the non-treated control animals. In the second group
(Gp-II) animals were weekly injected intramuscularly
with a single therapeutic dose of 0.2 mg/kg body weight
Dectomax for six weeks. The third group (Gp-III) were
weekly injected with a single double therapeutic dose
of 0.4 mg/kg for 6 weeks and the fourth group (Gp-
IV) were injected with a triple dose of 0.6 mg/kg for 6
weeks. The animals of various groups were kept under
observation. Three animals from each group were
slaughtered and subjected for postmortem examination
and specimen collection (from the kidneys, testes. Epi-
didymis, seminal vesicles and prostate glands) for the
histopathologic examination

Histopathologic studies

The collected specimens were fixed in 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
sections of 3-5 microns thick were prepared on micro-
scopic glass slides. The paraffin section were stained
with hematoxylin and eosin according to the methods
described by Drury and Wallington[5] and then the pre-
pared slides were subjected for light microscopy for
microscopic examination.

RESULTS

Histological findings in organs of the control group

The microscopic examination of Kidneys, testes,
epididymis, prostate gland and seminal vesicle of GpI

appeared with normal histologic structures throughout
the experiment period.

Administration with single therapeutic doses
(group II)

Less or no microscopic changes could be seen in
the examined organs of this group. The renal changes
of the congested glomerular capillary tufts, cloudy swell-
ing of the tubular epithelium as well as testicular changes
of less active spermatogenesis, were the only detected
changes after administration with the 5 and 6 weekly
doses.

Administration with single double therapeutic
doses (group III)

The kidneys after administration of 2 doses showed
congestion of the various glomerular as well as the in-
tertubular blood vessels. In the following weeks, some
additional changes of periglomerular mononuclear cell
infiltrations and aggregations were gradually seen after
administration with the following doses.  The male sex
organs showed some mild changes only, after adminis-
tration with the 5th and 6th doses interstitial edema and
congested blood capillaries in the prostate glands in
addition to changes of a less active spermatogenesis in
the semineferous tubules of the testes.

Administration with single triple therapeutic doses
(group IV)

The vascular changes of congestion as well as
granular degeneration of the renal tubular epithelium were
seen early after administration of the 1st dose. Some
large areas of intertubular hemorrhages appeared at
administration of the 2nd doses (figure 1), while after
the 3rd doses some hyaline cast formations appeared
inside the lumina of renal tubules (figure 2). The testicu-
lar tissue appeared to be affected following administra-
tion of the 3rd doses. In these cases vacuolar degenera-

TABLE 1: Protocol of treatment of guinea pig with dormactin

Doses 
Schedule of slaughtered 

animal / weeks 
 

Groups
 

No. of
guinea

pigs T Dt Tt
1st 
W 

2nd 
W 

3rd 
W 

4th 
W 

5th 
W 

6th 
W 

1st 18 - - - 3 3 3 3 3 3 
2nd 18 + - - 3 3 3 3 3 3 
3rd 18 - + - 3 3 3 3 3 3 
4th 18 - - + 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
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tion and necrosis of the sepermatogenic cells with pres-
ence of some spermatocytic giant cells inside the lumina
of some of the semineferous tubules were seen. An ex-
cess of luminal contents of immature as well as necrotic
spermatogonial cells were also seen inside the lumina of
the epididymal tubules at the head region (figure 3).

After the administration for the 4th triple dose the

kidneys were affected by degeneration and dilatation
of the renal tubules in addition to excess formation of
hyaline casts (figure 4). The testes of these cases were
severely affected by vacuolar and hydropic degenera-
tion in most of all sepermatogenic cells with the ap-
pearance of luminal contents of liquefied necrotic ma-
terials inside the lumina of the severely affected
semineferous tubules. Similar liquefied contents were
seen in the epididymis. The prostate glands of these
cases were only affected by interstitial edema and con-
gested blood capillaries.

The administration with the 5th triple doses was as-
sociated with progressive damage and necrosis of the
renal tubules with replacement by an excess mononuclear
cell infiltrations and aggregations (figure 5). The testes
of these cases were also affected with degeneration and
necrosis of the spermatogonial cells similar but more
severe than those after the 4th triple doses. The
semineferous tubules in these severely affected testes
appeared lined with only one cell layer of vacuolar and
hydropic degenerated spermatogonial cells while the

Figure 1: Kidney of male guinea pig received 2 triple thera-
peutic doses, showing tubular degeneration with large area
of cortical hemorrhages (thick arrow).  hematoxylin and
eosin (H and E).  X 250

Figure 2: Kidney of male guinea pig received 3 triple thera-
peutic doses, showing epithelial cloudy swelling of some
tubules (thick arrow) and luminal contents of hyaline cast
(thin arrow) in other tubules. H and E. X 160

Figure 3: Head of epididymis of male guinea pig received 3
triple therapeutic doses, showing excess luminal contents
of immature and necrotic spermatogonial cells (arrows).
H and E.  X 240

Figure 4: Kidney of male guinea pig received 4 triple thera-
peutic doses, showing dilated medullary tubules with ex-
cess of cast formations (arrows). H and E.  X250

Figure 5: Kidney of male guinea pig received 5 triple thera-
peutic doses, showing tubular necrosis (white arrows) with
replacement by an excess of mononuclear cell infiltra-
tions and aggregations.  H and E.  X 250
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lumina contained some spermatocytic giant cells (figure
6). The epididymis of these cases were also contained
luminal contents some immature as well as necrotic sper-
matogonial cells. The prostate glands were also suf-
fered degeneration, necrosis and desquamation, of its
lining secretory epithelium into the lumina of the affected

acini (figure 7).  The seminal vesicle appeared with cystic
dilatation of its acini.

The detected microscopic changes after the ad-
ministration with the 6th 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 mononuclear
cell aggregations. The testes appeared with several ar-
eas of damaged and necrotic semineferous tubules ac-
companied with excess luminal contents of necrotic as
well as spermatocytic giant cells. The epididymis con-
tained also similar contents of the necrotic cellular de-
bris and immature spermatogonial cells (figure 8). The
prostate glands appeared with papillary hyperplasia, de-
generated, necrotic and desquamated lining epithelium.

DISCUSSION

The intramuscular administration with the repeated
therapeutic doses leads to less or no renal lesions and
less active spermatogenesis, this is mainly correlated and
attributed to the reported minute levels of Doramectin in
the kidneys[16]. The findings in case of the repeated
double therapeutic doses revealed presence of more
progressed lesions of nephrotoxicosis in form of se-
quential and variable degrees of glomerular as well as
intertubular congestion with mononuclear cell infiltra-
tions and aggregations. The testes were not severely
affected, while the other sex organs (prostate and semi-
nal vesicle) showed congestion with interstitial edema.

The findings in case of intramuscular administration
with the repeated triple therapeutic doses were indica-
tive for the more adverse effects in the kidneys, espe-
cially after the 2nd doses. These lesions of nephropathy
included degenerative changes in the tubular epithelium
(granular, vacuolar and hydropic degenerations and
hyaline cast formation) followed by tubular necrosis,
interstitial as well as periglomerular infiltration and ag-
gregation of mononuclear cells, congestion and areas
of hemorrhages. Some similar but mild lesions of
nephrotoxicosis were reported in case of injection with
single therapeutic doses of Ivermectin in guinea pig, rat
and rabbits[6,19] and in case of rat[20]. The testes were
also affected and showed spermatogonial degenera-
tions and necrosis with presence of an excess of the
necrotic debris and immature spermatozoal cells inside
the lumina of the epididymal tubules. Edema and con-

Figure 6: Testes of male guinea pig received 5 triple thera-
peutic doses, showing degenerated semineferous tubules
lined with one layer of vacuolar degenerated sepermato
genic cells with presence of some spermatocytic giant cells
(arrow). H and E.  X 250

Figure 7: Prostate gland of male guinea pig received 5
triple therapeutic doses, showing interstitial edema with
some luminal contents of degenerated and necrotic cellu-
lar debris (arrow). H and E. X 160.

Figure 8: Head of epididymis of male guinea pig received 6
triple therapeutic doses, showing excess luminal contents
of the damaged and necrotic spermatogonial cells (arrow).
H and E. X 250
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gestion were also seen in the prostate glands.
The obtained results for toxicoses in the kidneys

and genital organs of the male guinea pigs, could be
generally attributed to the chronic toxic effects and higher
bioavailability of Doramectin at tissue level and its known
long duration of action[14,18]. Nevertheless, the loss of
correlation between these results and other reports about
the wide safety margins is probably due to either spe-
cies difference in metabolites and excretion as well as
dose dependent factors. It was concluded that the re-
peated single therapeutic doses of Doramectin have a
wide safety margins, and lead to a minimal or no ad-
verse effects on the urogenital organs of male guinea
pigs; while the repeated higher doses lead to many ad-
verse effects that may affects the reproductive perfor-
mance of the male animals.

ACKNOWLEDGMENTS

I owe my thanks to Professor M.M.Hassieb, for
his kind support and interest towards this work.

REFERENCES

[1] M.G.Abd El-Malak, H.M.Hasaan, M.A.El-
Sheltawi, G.Abd El-Malak, Assiut Vet.Med.J., 41,
202-216 (1999).

[2] A.Ali, M.Fahmy, N.Edress; Zag.Vet.J., 16, 19-31
(1988).

[3] E.S.Brokken, D.Barth, E.G.Foster, J.D.Pullian, D.H.
Wallace, Ivermectin: A new broad spectrum anti-
parasitic agent for swine. In proceedings of the MSD
AGVET Symposium on recent development in the
control of Animal Parasites, XXII World Veterinary
Congress, Perth, Australia, 239-258 (1983).

[4] S.R.Crooks, P.Ross, C.S.Thompson, S.A.Haggon,
C.T.Elliot; Luminescence, 15, 371-376 (2000).

[5] R.A.B.Drury, E.A.Wallington; �Carleton�s Histologi-
cal Technique�,5th edn., Oxford University Press,
U.K., 58-75/140-141 (1980).

[6] S.E.El-Sadek, Sawasan, M.El-shikh, A.H.K.
Osman; Cairo Vet.Med.J., 33, 79-93 (1985).

[7] K.D.Float, R.W.Spooner, D.D.Colwell; Med.Vet.
Entomol., 15, 117-120 (2001).

[8] K.L.Goa, D.McTavish, S.P.Clissold; Drugs, 42, 640-
58 (1991).

[9] G.R.Lankas, M.E.Cartwright, D.Umbenhauer;
Toxicol.Appl.Pharmacol., 143, 357-365 (1997).

[10] E.Lavy, S.Harrus, M.Mazaki-Tovi, H.Bark,
A.Markovics, A.Hagag, I.Aizenberg, I.Aroch; Rese
Vet.Sci., 75, 217-222 (2003).

[11] W.Leaning, R.Roncalli, E.S.Brokkens; The efficacy
and Safety evaluation of ivermectin. New inject-
able antiparasitic agents for cattle. XXII World
Veterinary Congress, Perth, Australia, 260-272
(1983).

[12] J.M.Sallovitz, A.Lifshitz, F.Imperiale, G.Virkel, J.
Larghi, C.Lanusse; Vet.Parasitol., 133, 61-70
(2005).

[13] J.Schroder, G.F.Swan, R.A.Barrick, J.D.Pullian;
J.So.AFR.Vet.Assoc., 57, 211-213 (1986).

[14] P.L.Toutain, D.W.Upson, T.N.Terhune, M.E.
McKenzie; Vet Parasitol., 72, 3-8 (1997).

[15] S.M.Taylor, J.P.Le Stang, J.Kenny; Vet.Parasitol.,
96, 323-328 (2001).

[16] The European Agency For The Medicinal Prod-
ucts; Committee for Veterinary medicinal products,
Doramectin. EMEA, London, UK (1997).

[17] H.Voyvoda, B.Ulutas, H.Eren, T.Karagenc, G.
Bayramli; Vet.Dermatology, 16, 285-288 (2005).

[18] J.C.Williams, A.F.Loyacano, S.D.Broussard, D.F.
Coombs, D.Walstrom; Duration of Anthelmentic
efficacy of Doramectin and ivermectin injectable
solutions against naturally acquired nematode in-
fections of cattle, 72, 15-24 (1997).

[19] G.M.Zaied; Some Pharmacological studies on
ivermectin, M.V.Sc.Thesis. Alexandria University
(1995).

[20] G.M.Zaied; Some Pharmacological properties of
ivermectin in compariso with Doramectin in male
rats. Ph. D. Thesis in Vet.Med.Sci., Alexandria
University (2005).


