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Histopathological changes on the testis by lvermectin toxicity
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Abstract : To know the effect of Ivermectin(IVM) toxicity in testis, histopathologic changes as well as clinical
signs were observed in experimental animals including dogs by the subcutaneous injection with 3-50mg/kg of
IVM.

Clinically, it was observed to have depression and ataxia in all groups whereas tremor and coma in mice, rats and
guinea pigs, coma in hamsters and rabbits, and tremor and salivation in dogs were shown. The clinical signs were
different by the dosage of IVM, species and individuals in all animals. Susceptibility to IVM was most sensitive in
dogs, especially in a Tosa dog and this was susceptible in mice, hamsters and rabbits, guinea pigs and rats in order.

Microscopical observation revealed that the seminiferous tubules of testis had decreased thickness of germinal ep-
ithelium due to the necrosis and desquamation of the spermatids and spermatocytes. The progressive pattern by the
times of administration showed vacuolar formation between the layer of spermatids and spermatogonia due to the
marked necrosis of spermatocytes and the presence of multinucleated giant cells derived from spermatid throughout
the seminiferous tubules of testis. Only a layer of spermatogonia, a few spermatogonia, and Sertoli cells were ob-
served with atrophied wavelike basement membrane in the seminiferous tubules of testis. Necrotic germinal cells,
sloughed immature spermatids and spermatocytes were present in the lumen of epididymis and ductus deferens. Mi-
croscopical observation showed different susceptibility to IVM with clinical observation in which it was also most
sensitive in dogs, especially in a Tosa dog and this was susceptible in rabbits and guinea pigs, hamsters, rats and
mice in order.

It was considered that IVM affects mainly spermatocyte or spermatid stage in the spermatogenesis and disturbs

their developing beyond these stage.
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Ivermectin(IVM ) Avermectin#2] t3E = el 4]
24 EFAIFQ Streptomyces avermitilis2HE] 25
avermectin B9l {AAFEAo|w 22,23-dihy-
droavermectin B,(> 80%)9} 22,23-dihydroavermectin
B(< 20%)% TA)E macrocyclic lactone disaccharideo]
o,

VM2 %, &, % 8 HiA 5 245 FE2] Hig® 7|
BE F AFTS AS5EE0l §¥ At Jlgol A
A ' VM 9 FAAEQ avermectin B&
ol & 7| AF<) A7 AIGN AHEsle] AFAL A
<l y-aminobutyric acid(GABA)?| #H]E FAAA 4l
AAEE Aoz FAE vhAZIcka g
Ty GABA "/ ARAZAZL EAekA] g =
Z B, 9%, AT 9 Al disiA] IVME B3 9
o e,

IVMZ 7Hell A Al o AlZ Ads]o] gte
e, Zellolle o, 4, siA] Y golld] AALEE TVM A
HE Foltozy L=, AW E5 39 A%HF
o] AHPEERE w R AT, AFol, Agol”, 1L
ko] ™9} mouse™ollA] WHAFsl glon], o] F4-2
I E el uldel 7 FollAE 53] CollieFel
IVMel| =17kalA] 8hg-3hcka g 4'*¢% Houston et
al”Z Collieolld] vehbe 55842 VM| blood-
brain barrierg §% 57t ohE FEHL goljel] 7]
Qgtha dlgiw, g @e ATAEL Colied o
IVMell thet 248 A, -9 718 o 9|2 8
3 @WFEEe}l Fakslcha Bargk up Qo gk
QzZtollA] B RAGSEE] X 8E Y3 VME T3l
ol owp XAgo g s Ret Fiel 3 T, <
Rl gzt YHg T Fol Earsl uf Qo
I ¥ 9y AFAES kY me AX Y 55, Uy,
2%%, A4 A7, 5& 4 d59E Bad vk o
1= S

IVME G 13] Fol2 2% SE] Wel¥ 1458
Aol T g Qi g £3Fo 2 7| AF-S APEA
71 9] Aol Qlof FA4A| $ak ohet Az A A
7R Mk} AjFoll ek, 22y HIoles WY
3} AbedollA] IVM R4 7] o] WAL o] & 7148
2 =y VM fA FelFg-E Ad Mil
bemycinF-ol] £8= Moxidectind Zxhi43-8 Vel
= Aoz B Y u glo] IVMS] Sofepe] Zvist
A& Fol7} BoAG WHolth

whd] FolF el |E ZHF FEell Uizt IVM
o] 743 34476 iRl dEE dotir] 9
o] IVME 8% WA dFoe 53 aex
AE 349 4F AYEeo T8 ¥ e
[ FAo nf22 S PelzA Aoz £33
AR v} 2 AIE B33k wlolrt.

Nz 3 Y

BASE  BF -#A4eZ N: GP(S) mouse 1719
1052} 3-5/19% 36%, Sprague-Dawley rat 174#
12579} 3-5/0498 22%, 5719329 Golden Hamster
374 6/0Y® 2] Hartely guinea pigdt A MNE =
7E 242 354 el 13-18/HE8 % 2] Tosasl 159}
FEN 275 47 FAEI29, mouse®t ratel] til
A ZH7be) AT vz Yol Bkl
ol AYFTET AN el = 44 AfdeE A
SIHAEAEDS A ALY AREGETREUE
) 9 S8 AREol AAA skt

SAUE W AHEE : FTHlA AlHFQ =R S
Ivermectin(Ivomec; Z}AIN 2 )-g ZFE FA| 5ol o
3 3-50mg/kgo 2. 36A1ZF WA] 484 7kolc} B]slAL
g F, AR o2 B A S50 e &
Eoll FfAE= HAZ Aol BT FAloll HQol vt
o} SolR4HE ol g ol Lol Aol To
o,
HE| A EE phE : G7|9) o] B3t FAEEES
At Sk o e ¥, 2HE =235 10%
%A formalinofol] 43} FA)ofl s13kz=Z] o] tsh 4]
© ZAA 3 AFH g Yelr] sled Hu-
mason*®2] H¥Mol] 2]Aste] heparin-saline§3} 4%
paraformaldehyde(0.1M cacodylate buffer, pH 7.4)5
Agste] FFAE AAY F Lamb IVEE Chapin
*o] whiol] whel Bouin§oz mAsAY L 10%
FA formalinell At FAHQ wWiol] ule}
paraffin ERYNVE 50l HE Go4E AN F
|- o2 Bl

4 3

UMK AAM : Table 114 BE uls} o] IVME
18mg/kgo 2  48AI7tvltt Fodt 3-5/0YH



mouse 9Fol|4] QdSA-L 23], 43, 63] FoAlell 7
7 154 2go] Lehstort UulA] 65elE ofu
4EAE BEEA RSl rarollA = 1839} 243
Sofh oflold Mol WUHIUTH 50me/kgo
4847kt Foqgt 1704 &EH 9] mouse 5FolAE 13
Fo] F HelollA A-g, S5 =29 AA-o] WA=
o 3 F 15E E4e 4TS HebaA SAsRc
33mg/kgOE 3647kt Soltt AU rarelA
€ 113] Fo F 35004 H o] Uelhom 2 F 15
NN Az Fde] HA=) AEFHE B
ol 2% % 15E 143] Fol ¥ £54:29} 1Ao]
AEgod, UmA] 15+ 153 Fof ¥ 254294 A
Aol Lhehge}.

589 R0l WE ASE Yohusl Aslel
IVM-5 33mg/kgo.2 36A17tulc} Fo3t mouse 95
of| A= Aol A AL, FFAHZG} FFo] 83 Fo o]
W4 BLRen, 1 F 13 Fof ¥ AY F52

4L vehle 1FelAE £ =90 atell4]
© 83 FouA omdl dFFHE BEsix gk
21} 93] Fo] ¥ 3F F 15olA Hgo] BN,
Fe JEA &2 27 F 158 133 5o F AL
I A=Y Jelgten], UmA] 15E 153 Fo] &
e, +54=% JFo] P gIrh. 22l hamster,
guinea pig} E7|oll A= 28] o] F AololA 555
ol Ueht guinea pigolldl= 357 F 2704 AL,
A=Y FA 2 15004 olF FAe &5
7} F= 9o w, hamster?} E7lollA = Hofloll A A&
& A= 9 E7 WK Table 2).

o) A3 Table 30ll4] Bz wle} 7o) IVME 3mg/
kgo & 48| 7tulr} Foi2] 23] Fo Fol TAAel A
A&7 el o 7F9HQ 1A Jelton, 35
N 2504 63] Fo] Follx ot F4o] PEs
2| ket 93] Fol ¥ 1504 AL, 54z, 24
9 efliulz} A=A

Table 1. Microscopical changes of testes in the rats and mice treated with IVM

Age  Number of Time of treatment and degeneration Clinical
Animal examined  Dosage )
{month} .o 14 5 69 14 15 18 ¥ 283 5265 sign
35 9 18mg/kg - : - - +  depression
/48 (2) n (1 @ @
; depression
Mi p
ce 1 5 50mg/kg ataxia
/48hrs (5) tremor
coma
35 5 18mg/kg : + + ++ depression
/48hrs ) (1) n
ME 6w : - depression
_ ataxia
/36hrs @ @ tremor

(' ): Number of killed and died animal

Degree of degeneration: -) no lesion, +) mild, ++) moderate, +++) severe

Wa|RXSA A2 : Table o)A B vle} o]
IVM& 18mg/kgo 2 48A7njct Foigt 3-5/449%
mouseol| A& 5239} 653] Foidk 279 I 45
9] ZABBNA A& A E] 24, gatat §
23 Nell= feld nid s AT B
o} ratell A 143] §of F gl 4po] FH A o
A vlAsgt AAANEY A, getat Raghiiiel

B AR vlgEe FANEA Ty, 18319
243) Foit ollelle thRe) FAHTIA FAAE
St ARAZ Getoz A% YALEe) Teof a7}
Wt 50mg/kgo 2 4842l 1519} 33) %
o3t 1/H4% mouse?] R3ollAE gt s 2
A2 ghotort, 33mg/kgoR 36417l Foidt
1979 rarll A 53] o) § g 259 T4
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Table 2. Microscopical changes of testes in the mature various animals treated with 33mg/kg/36hrs of IVM

Number of Time of treatment and degeneration Clinical
Animal examined : l-mc
animal 1 2 3 7 8 9 13-15 sign
depression
Mic g ataxia
1 3 5 l ] tremor
(1) 3 2) (b ) coma
N o - depression
Rats 6 ataxia
1 4y 0 @ remor
N depression
Hamsters 3 ataxia
(3 coma
depression
+ ++ N
Guinea pigs 3 -
12 tremor
coma
o depression
Rabbits 3 ataxja
3)

coma

( ): Number of killed and died animal

Degree of degeneration: -) no lesion, +) mild, ++) moderate, +++) severe

Table 3. Microscopical changes of testes in the three dogs treated with 3mg/kg/48hrs of IVM

Time of treatment and degeneration

Clinical sign

2 6

Remark
9 depression

ataxia
4 tremor killed

salivation
none killed

depression
tremor killed

salivation

Degree of degeneration: -) no lesion, +) mild, ++) moderate, +++) severe

No 1, No 2: hybrid dog, No 3: Tosa dog

Aol FAAES} HRALS] 74, Geto] Hs]
gov Hasaele AT AL} n Y& A
AL 9 g e olus) BAMES) BRI,
113] o8t ool 8k o] ZARTolA A
AEZe) E9) Havt DALY (Fig 1), Baskd7
el 4 A chre] AAESE w4st RN

g ARAET} 22 EAIHH(Fig 2). o] £
o] BASE 27 F 172 A A7hMelA = A4
22 ohrel FAIEe} v A5 <Y 1) o] o] Hx
A E7F =gt 158] Foi gt dlollA = EHE oS
Zefxlo] FAHJ Autoll X BHEZ) Fo A4
o AAAE Fele ¥ Ao} FAEgl e,
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o] Ao Sertoli AlEe} wlo] AHYA|
Fguel ALY 7IAGL AstA =] IS
on, Bagiasl o] IhelE A4, g2AF 45
HAle] S AR gl ey dad
olAe JAAH Al AX A7} F4=0] Y=
BB} gRe] Aol BAkto] Skl
IVME 33mg/kg2.2 364\7kukct Foigt 245 BA
&% mouse?] TAE ouiFt HHE AAHFA
okgkont, ratollA = 33]9} 53] Foidt oflollA| st3hi
ZBAIES] ujokdl MA Wee] PR oM, 93] Fo
Folls AAES S Fo| Zavt IR 133] Fo
g oflollA = 23 cre] AR RellA ARAEE
FRehs AAEY A HFANEZI FANES
Aolofl FAYA o] ARSI HAAE e o
B AdAESL 28653, TARFE AT A
A 1FE o] 45 UehiicHFig 3). 153] Fo3
ololl 4 o] & WL v A= o] g TR
Akl X BALANES} PRAES] A}, D2t HA
slo] Sertoli AE9} wbF WA &52] FYUA|FET o] A
Zslglom ARAE S che ANAES) B2
S 1ekFigs 4, 5). 22|31 13819} 158] Fojolls) 3
BRFUANAE DAY AT BAEC
Hamstser, guinea pig$} E7|ollA & 23] Fof F Ao
ol A FAIES] WA o] A= or, hamsteroll A= A
clloll 4] BApMIFES} A RAE] 24} eto] s
%13, guinea pigoll A o & £ 2loll s 2Foll4 A
¥ Fo) 4t ARsgen 1 F 1FelME &
%9 ZARRANA AAAE FAS) chys AWAE
7 BRI BN o5 HHE TS A A&
Aoz Adold threl TARH FALZe) Lo
a7k AREPOH, 254E T Rl UNA
R adee] SARBAN BANE G0} cral A
AT FAHMT, 2 F 159 BBzl
u] 4l %8 AR 7 fel o] JIKick(Table 2).
IVME 3mg/kgo 2 48417k} i@t AMellAe
Table 3014 B ule} 7Fo] 23] Fo Foll ZAZE] 2
Gol TARB Wil AH BAANES} FEALY
oA, getes Qg RAESE) Feol 74t Basisl
o}, 63) Fo3k AFAN 1Tl L9 SAE D
A BANLY ZRAES] A4, Detat FANE f-H
o) g Al E7} FE= Ik Figs 6, 7). 2ela
ARl E ARG £ w5 AAAET} &
Astsich. 93] Ttk FFAMNAE 23 TAEI A
uhol] Ax AH TS0 Fof 7Ha} WA sIArHFig 8).

I &

VMY gret F5aart dAso] gdxez g
g AR Qe Safjolls AE vIRR 4 TE
o] Fojdto g Paffo] Jubmar et
N2l (wild Rana pipiens)| ¥ 2mg/kg THFAHA
FAR ] F34, vhy] g9 o dehohi A [lAshy
20mg/kg ZFEAAE b, AEol(red-foot-
ed tortoise)oll A+ 0.4mg/kg EFAHA] via]g} =4
7} BaEgcky e ela Y4ol(Macaca mu-
latta)oll A= 0.2mg/kg HelrAA] 5271 viebt
2%, mofolollE 1mg/kg FoiAl A5, +54=, A
A 9 Tyl #EEIG e, CD-1 mouseolld &
18mg/kg FoJA] A go] glort S6mg/kg FoiA|
4827 ol F5FAE UeEHA 25 slAbsie A
22 233 v} gick’ B AYell4 174487 mouseol]
A IVME 50mg/kg/48hrs 13] Foi4] g, 24, &
A=z 4 agln HAv AF=ER e 18mg/
kg/48hrs $-o43t 3-5/198% mousedl| A& Fof 27]0l|
T 9FF 377 A&t o]2d A= Shoop et
al*o] CD-1 mouseollr] B8t A3} thdlZ FA81
ot a2 4F FAEEANA IVME| T3k, 559
5, WAl wte} dAEEe] HE Rt Sl Kol
7} Sk Ao] A=A

R, Nl FFFEL Foiga FF 9 /Aol
wz} 22} English shecp-type 7Hell 4 0.15mg/kg 73+
5ol 5, FEA=E, FE5 eh]Ru7} QA=
o Doberman pinscherollA & 2.9mg/kg 775
Al A%, g5, M} Azlo] YepEa”, Cana-
dian-american white shepherdol] 1% 0.22mg/kg 5o
Al EZgo] BAEGIckaL g}, BeagleollA & 2.
Smg/kg o8 RTFFoJA HE, Smg/kg FoiA] A,
10mg/kg FodAl AT 54z #AEgow
40mg/kg FoJA] HlAsI ek g IVMel| 714 1l
Zstcka ¢edA Collieoll ehAE= 0.12mg/kg 7375
oJA 3g, M5, +5Az) ety Eur FAEYRY,
0.2mg/kg HzFAAldlE ol F42lollE £} o
Elytoni® Fodt feko g AFFodl= S o
= QIQehA SHh. Paul et a2 0.1, 02, 0.6, 2.5mg/
kgo @ 745X 22 CollieFolete ZF4us, 34
o] AN&AIZE 49 Aot 47 2el Jebg okt
gk vl glel. B Al e AMNellAE IVME 3mg/
kg/48hrs 23] Foj o]l TAMellA A&, el ulo} A
Aol Ba=lg o} FEAMANME 2F F 15704 93] %
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o] Foll H-E, 4=, AAD bl i) 7} FAH Ho
2 ulFo] e 53 Aol wiel JASAe] e G
o} Fel 22 gl Jehis 28 #1¥ 4 itk
ME TG 245 FAEEA VMol gk ZHpad 2
M7F M =3 AN S E 2N 53 "I
o1 mouse, hamster®} ¥7], guine pig, rat £22 74
49] Ael7} QA

&HH, Campbell et a*& 458 X458l blood-
brain barrier7} EAslo 2 VML Fafisicto B3k
u} gloi}, Pulliam et al®E IVM-S Foi2] 27454
ez Collierfolld] 2% 22| 9] IVMEEE 3434
g9l vl Zh YAk} H9) Haolld VM F57}
202 go| HAEHUCI sigiek. ey i 4L
IVM o] ¥ FE5548& JehiRA g2 Collie7H2]
9} oA Hakal e TR IVME &3 vt 3l
o1, Lankas et a2 IVME 252 F3} ratol|4]
elolit APk} HoilA IVM-g HE3 vl Qlct. o|7
gk Aol thalA] Keisler et al''e AZHE Wl XE i
Ho) ¥o8= ZAA 0] blood-brain barrier7} 2H743]
ARl VMY HY o]F-g Ak ofd racst
Collieoll 4 blood-brain barrier7} 24 ol 98
&) A=A g7 diFolgkar sl o] Fe] BuER
u)Fo] & uf IVMS] 5542 59 IVMAE {7
ot BAI7} gle Ao AgEw E A HE X
g 4F FAFBNA Uehd VM Hr42
IVMS] AW iAol 2le|7} ks ohE d7AHE9
B3pt¥oel Ao) gt & 4= QLo of 7ol uis)
At o2 A% Qi Hojol & Aoz Bek

IVMs] $oi7} 218 29l 44715l nlAE %
ol Fall A SANAE FALL] 3 HET Fello|d
23 A ol A= Felgat wighg Goll B AF7L &
YL ul QIS Aol IVME Foi3 gk}
ratoll &) A1AzLe] X|Al-go| F-x|x|Foll Hld Frlslsl
o073 S Mo)|A = Collie7hol] VM-S FF-FoiA] 2
Foll A ojujdt W E WA= A] gFgto}”, Beaglesoll
A 2B 45 JFAR DA AR AAE &
g ol o8 AAIET BEEJAG o] £ T
22l A = YRR Z IVM-2 kAol ojuldt o
% u)X)A] ghEvka BE u) Qo aehy B Ay
|2 Foi 357} Z713tel| whel Daurio et alo] 7)4
o wish 2 s AALS) WA Helo] % A1)
o] A Ankol] AXA BRHJYY of VM2 =}
ubfol] ofgkg- v x| = 2 o2 AzE it

agke] ARG Jg vlA e AR F44

3 A e oA, s, 4, 54489
A4, E2E3 w3t zln 335 Fol| it Jubb
et al“#} Creasy9} Foster’ = 13} 3 2 A Xl 4] A=A
Eg22] FdkAle AMErE S4ER M A
o] 3, AAIXe] WY F FAANES] A7} 7 4
Al FEHct ik 35 o] mghl 7 <Al
A Xol| v]X= o B = FF=F-2 GPu A )
45 Fol AT 289 AXAE I, am-
photericin B(Fungizone )= Sertoil 4|22 HE] A 2}9)
WE-S A}, gentamicind FAX9] FeEA S
Aerste] 12 ARMES] 3 FoHE FLEANL &
719-2-2 ARA T} AAAES olu| =t FFE A
HAF]H, nitrofurang 7)ol B E]] FFE v]A
12 ARAE o]¥2e] AMELAE Actgdt). din-
itropyrrole & F UM Eoll= FYS v XA ot 2
A9} Hz}A|Eo) d¥-g v|x]H, adriamycin, busul-
fan, procarbazine, cyclophosphamidey= A ¥glkA|
A AAEEAYE FR) A7), EGMEY EGEEE #
459 ARA X £ Fofar P, w3l
9] WARA Yeles AAIES] Ffols o9 A
A9} cha) AQAE7L glon], el ARHES 2
AE Feljolvt o ¥ ANMES AANEL] ol
71 g char e, B Aol A Fof £7)ol] HzpA
Fo} A RARES] A, geto] AHHG T, Foi3lrt
Z7V ol uje) -2 v]8- 21sg=lo] AN EFe] Lo
a9t ARAEL] WA A4 ¥ FUPAES
BAANES Aololl FZo] YA} FAlol FAAE
fefe] ok Ao Er) =i B Ayell4] o
g ANAEE 33mg/kgo s 5ot rat9} guinea
pig W E7o14 BT, Aol AL 3mg/kgo 2 %
oA o5 AWAES Uehsonz mhl Aol
W VM A4S BASE 5 A A Este
= A SR EAMN Fd widsisdct. asln 2
7)9} guinea pig, hamster, rat, mouse <28 7412
2lo]7l QAR o, IVME AAPEA A 5 F2
ARAEG AAA T Jakg vl PzpikAgol sl
£ el Aoz AgF.

Jubb et al®Z} Creasy®} Foster™= WAE 13hy =
AR o] AAE] AP AYAEY ERFT
Agichn sglen, & AgelH Hiel Ay 13l
FAA Tl APAES EAsIE o g v|Fo]
IVM2] Fof FA|A) B4H AApdAe] Yokt He
2 AgFen, wit IVME 5o ¥ 5548 |
ElJE CollieZfoll 4] 3ol o] EalslA] ekt ”,
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THFEE HERA 942 Beaglerlollq ghil 4]
¥o] wopd WA WS F Ak Bateh L 4
FHollA F55-4e] vehd mouseelldE 23hy ou
g o] BAS]A Yy FHEFEE e A &2
Mol 4] zghe] Wige] gle Zloz Hol AAQ544 2
ool g2 A AoE A

4 8

Ivermectin(IVM) F-o7} 313}o]] v]X]= J3kS 2o}
H7) 3k NE EJT 2 Y-S Eo IVME 3~
50me/kge 2 36A17F WA 48X|7huleh Sofdt <
4roz BAYs BA wtad g WelzTeto
2 270307 v et 22 AE gt

AAH L0 2= AN Hgd 5=t
telk o o]9|o]% mouse, rat, guinea pigolA< 2l
A 4 283 hamster®} Ev)ollA= E57}, €1
el AA 9 et u)rt st ol § S
IVMS] Soizat £5e] 257 9 Aol ue} Aols}
Siglem, VMol it 44 A7k 714 sk A

A= TAN7E 53] 917l 2m mouse, hamst-
er®} E7|, guinea pig, rat T2 F ZrpA 9] Xolrt ol
A= dct.

Helz23d Lo ws AAAEe} HEAES]
AL et g AAXESFe] Fo il HATE.
o3t FoHell ute) o] E WL TS R¥sio]
IR A Adlell AH FRAE] |A) AAZ
U3 AYPAEZT FRAES Aolol] FH9 Y47
Sertoli M¥2} wlg = 472 A 1A Eqte] 2HE3
I, FAANZ Fellel o AdAEs) fEgle
AR ZIA e ko g AFEo] it 28
3 Bargdat Ae] el AAE AAIES} v s
3 AAAE g ARAFAL felEle] ek VMo of
g sishi AAEe] 4 94 A7t 7 Rzl
M ZoAE EAME S8 aleigion) Erish
guinea pig, hamster, rat, mouse 2.2 Z}pAl o] Xjolz}
AR

o] e] Aafell ] VM2 AP AHA] & F2 AR
A FAA )] dFE u|x FxpiAlel g &
el Aog AgH.

Legends for figures

Fig 1. Decrease of thickness of germinal epithelium and loss of many germinal cells are seen in the seminiferous tubules
of testis of 1 month old rat subcutaneously injected 11 times with 33mg/kg/36hrs of IVM. H&E, X 33.

Fig 2. Lots of nercrotic germinal cells are observed in the lumen of epididymis of 1 month old rat subcutaneously
injected 11 times with 33mg/kg/36hrs of IVM. H&E, X132,

Fig 3. Vacuolar formation(small arrows), multinucleated giant cell(larrge arrow) and wavelike basement membranc

are observed in the seminiferous tubules of testis of 3 months old rat subcutaneously injected 13 times with

33mg,/kg,/36hrs of IVM. H&E, X132.

Fig 4. Spermatogonia(small arrows) and Sertoli cells(large arrows) are degenerated and decreased in number. 5
months old rat subcutaneously injected 15 times with 33mg/kg/36hrs of IVM. H&E, X268.

Fig 5. Many multinucleated giant cells are observed in the seminiferous tubules of testis of 5 months old rat sub
cutaneously injected 15 times with 33mg/kg/36hrs of IVM. H&E, X268.

Fig 6. Necrotic spermatocytes(arrows) in the seminiferous tubules of testis of 18 months old Tosa dog sub-
cutaneously injeced 2 times with 3mg/kg/48hrs of IVM. H&E, X268.

Fig 7. Desquamation of germinal cells(small arrows), and multinucleated giant cells(large arrows) in the sem-

iniferous tubules of testis of 13 months old hybrid dog subcutaneously injected 6 times with 3mg/kg/

48hrs of IVM. H&E, X 268.

Fig 8. Decrease of thickness of germinal epithelium and loss of many germinal cells are seen in the seminiferous tubules
of testis of 18 months hybrid dog subcutaneously injected 9 times with 3mg/kg/48hrs of IVM. H&E, X 132.
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