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Abstract : To assess the testicular toxicity induced by DA-125, a new anthracycline
anticancer agent, the test substance was intraveneously administered to male beagle dogs at dose
levels of 0, 0.0023, 0.0375, 0.15, and 0.6 mg/kg/day, 6 days a week for 26 weeks.

At 0.6 mg/kg/day, 1 out of 3 dogs had died on day 42 of treatment and the other dogs were
sacrificed on days 46 and 122 of treatment due to the increasingly severe clinical condition.
Clinical signs considered to be related to treatment were included anorexia, vomiting, salivation,
decreased activity, mucous and/or dark faeces, diarrhea, and swelling, abscess and/or ulceration
of injection sites. Suppression in body weight gain, reduction in food intake, decreases in
testicular weight and size, and hemorrhage of epididymis were also observed in male dogs.
Microscopically, severe degenerative changes such as atrophy of seminiferous tubules, loss of
germ cells, degeneration of germ cells, vacuolization of Sertoli cells, and hyperplasia of Leydig
cells were observed in all dogs. Azoospermia in epididymal tubules, atrophy of epithelia in the
cauda epididymis, and prostate atrophy were also found.

At 0.15 mg/kg/day, anorexia, vomiting, salivation, diarrhea, and swelling of injection sites
were observed. In addition, suppression in body weight gain and decreases in testicular weight
and size were found in male dogs. Atrophy of seminiferous tubules, decrease of germ cells,
degeneration, exfoliation and retention of germ cells, vacuolization of Sertoli cells, and
hyperplasia of Leydig cells were observed by histopathological examination. Azoospermia in

epididymal tubules and prostate atrophy were also found.

Address reprint requests to Dr. Jong-choon Kim, Toxicology Research Center, Korea Rescarch Institute of Chemical
Technology, P.O. Box 107. Yusung, Taejeon 305-606, Republic of Korea.
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At 0.0375 mg/kg/day, there were no clinical signs considered to be indicative of a reaction to

treatment, but testicular size was significantly reduced. Microscopically, decreases in the number

of spermatogonia and epidydimal speramtozoa were found.

There were no evidences of general or testicular toxicity at 0.0023 mg/kg/day.

These results indicate that DA-125 produces significant and persistent damage to the

spermatogenic compartments of the testes in male beagle dogs.

Key words : DA-125, anticancer agent, testicular toxicity, beable dogs.
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o2 X% DNAY ZAgstAY 38 (template)?] 5 & W3l
8o 24 DNA E#(replication),  Ap(transcription) 2 A
4 (translocation) 4 & Az gcta =, 0|2 g
o] DNA, RNA % @92 o] g4 & A3t A EXAE
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54d 4Rt EXo Fad Ry 3
He Adste APALE did AAA. dE
o] thsled Kruskal-Wallis testS 33t §-9Ado] Q1xg
AL g22d AXTY v ZE 98t Dunnett's test I
Scheffe's testS AAZ AT ZE SAHA A o5
F02 p(005¢ p(0.01& o] &3t
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YetEHA ¢ AGIIE 2E% Ade
Table 13 2o} 2 FME FES AL 184 32
521, 00023 mgkgFo A e FE7 23 Jehton, 0.
0375 mgkgZol A= A LR AH LEI} 742 18] BEH
2ot 0.15 mghkgFA e FEI} 33, L5235 44}
2 Fojxgjel o) 28y 18] 1 eh iz} 14
FAEG oY, 0.6 mgkgol e AEFH &4 7
27t 384, FES s 2y g, € 9 Fol 59
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Table 1. Clinical signs in male dogs treated with DA-125 for

26 weeks
Treatment(mg/kg)
Parameter
0 0.0023 0.0375 0.15 0.6
No. of animals 3 3 3 3 3

Apperance and condition

Anorexia 0 0 1 2 3
Vomiting 1 2 1 3 2
Saivation 0 0 0 1 2
Meoribundity 0 0 0 0 2
Death 0 0 0 1
Behavior /activity
Decreased locomoter activity 0 0 0 3
Ataxic gait 0 0 0 0 1
Excretion
Bloody stool 0 0 0 0 2
Musocus stool 0 0 0 0 1
Mucous and bloody stool 0 0 0 0 1
Diarrhea 1 0 0 2 2
Body surface
Abscess on the abdomen 0 0 0 0 1
Abscess on the right fore-leg 0 0 0 0 1
Ulceration on the left hind knee 0 0 0 0 1
Ulceration on the left hind-leg 0 0 0 0 1
Swelling on the injection site 0 0 0 2 2

F%o] ZEM Bydzel J4A ¥, A4A P, BF
9 5% 5 AXY 5%, #5 AN FEY A &
Z 79 ﬂl%} o] ztz} 18 #FHUY. £ Fof 2
Aol 1mtel7) HAle g2, o 46U 1229 R0 =
1t ¥ o] WiALA g 5o} AutzAe 3 B3

& £ : Table 20 1}l ulo} 2o] 0.0023 mgkgd
drE ANYI| 7 YR TH FAE ASWEE Y
EbR o 00375, 0.15 2 0.6 mgkgT ol A 1754 9] A
Fo] dzd st 27 FATHOE Fo4 UA
23t
AR Y B MR AR HA T 0.6 mgkgd oA
o 65 2 2FAA 2T v FI4 de L
detdey 2 99 AP E oud fYE
Qo B HAFE ZE T A4HA AAFE
YERH AT

Ao 37| : 593 BAF 1354 4 2657 Rl
A9 Zdojg £ 2T A9 A4 FIEAHS
A2g A= Table 39 YER 9loh 0.0023 mgkgd ol
Ny RE 298] gzvd FASHA deEg ey, o.
0375 mgkgZo| M= 263 Aol H$Z HAae o7t o
274 v FAZHZ {4 AA #FAEAYD,
2 3o #& A4 Fn o] Fo4 A Bad
At} 0.15 mgkgFol A 135 2 265 # 0 281 06
mgkgroME 1350 #95 A4 Zolg 9 3
A2 Q% F9& Fao FUHAH] gz
Ztzt $ 94 A #aEg

HAAA : Table 49N B& uis} o] Fof 2654
of JEFEL FHS A 015 mgkgT S BE FRE
A A4 YFo] BAHAOY OE ANYFY F
oA e FEFEAQ o3 ouF Udr #EHA @
ottt 06 mgkgZol A AFEF HA BE WAIAEH
FEY 2449 F49 95, 9, AolA%, B4, A4,
g, A, A, 4 2 Az A4 285 29
o] ZAHAL, HFBAN ALY A5 A 79
Aarol AAH 0w, FA M= FaY A5 A
Pro £8o] #AHAG

Mo A BB 2P AEd R4y FF
£ 238 A% 015 % 0.6 mgkgr ol A1 e] Aoy E Al
A7 5 Fo] Az H& 2z FolA dA FrEA
ou 2 99 FoqFoME 2y FA A48
Epuf} S Th(Table 4).
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Table 2. Changes in body weights of male dogs treated with DA-125 for 26 wecks

Treatment(mg/kg)
Period
0 0.0023 0.0375 0.15 0.6
week 1 9767 +458.5 97161226.8 9790+ 125.7 9548+223.9 9627+148.4
week 2 9786+426.5 9730+397.8 967314252 9752+198.7 9756+£71.1
week 3 103154466.0 10247 +400.8 10095-+464.1 102454+194.7 10107+148.5
week 4 10388+459.9 10170+565.8 10296+267.3 10313£112.5 10121+148.2
week 5 10576+ 358.2 10484+435.7 10407+304.4 10467+114.0 10246+325.9
week 6 10847+508.7 10655+397.2 10646+ 251.3 10639+218.1 9656+ 1034.3
week 7 11013+416.4 10782+4887.7 107344175 10791+ 92.7 10299+1122.2
week 8 11942+631.1 11614+737.1 1151114425 11509+ 70.9 11873
week 9 11665+.581.4 1131416314 11106411279 11077 +£443.0 11598
week 10 1177146572 11243+ 673.9 11463+713.9 11426+123.0 11751
week 11 12256+610.5 11723+749.0 119147109 11755+56.2 12355
week 12 12240+ 614.5 11807+564.3 11786+785.6 11742+167.1 12116
week 13 12685+ 663.2 1207417432 12142+903.6 11970+123.5 12156
week 17 14041+£626.8 13559+£588.6 12368+803.1* 12269+£301.6* 11898 *
week 21 13797+598.8 13067+743.5 12993+13184 12680+398.4 C—
week 26 13966+802.3 13345+639.2 13108+ 1405.3 12552+456.5 -
Values are mean+S.D.(g)
* indicates significant difference at p ( 0.05 level when compared with the control group
Table 3. Testcular measurements in male dogs treated with DA-125
Treatment(mg/kg)
Parameter
0 0.0023 0.0375 0.15 0.6
Pre-treatment
No. of animals 3 3 3 3 3
Length (mm): Left 21.3+2.52 20.7+1.53 19.3+4.16 21.011.00 21.0+3.61
Right 20.0+3.46 20.0£1.00 19.7+4.04 21.0+2.65 22.0+3.00
Breadth (mm}): Left 12.3+1.53 12.0+£0.00 13.0+1.53 12.7+0.58 1274153
Right 12.0+1.00 12.741.53 13.3+£2.31 12.7+0.58 13.310.58
Area (mmz): Left 208.7+50.9 197.3+14.2 206.0+68.7 209.0+19.0 210.7+56.0
Right 19031479 199.7+33.7 210.7+80.3 210.0+35.0 231.3+409
Sum 399.0+£95.8 397.0+39.7 416.71148.9 419.0+£539 442.0194.1
13-week treatment
No. of animals 3 3 3 3 1
Length (mm): Left 32.310.58 32.0+2.65 30.3+£0.00 25.0+£2.65** 24.0*
Right 30.7+£1.53 31.7+1.53 30.3+1.53 24.7+0.58 ** 23.0*
Breadth (mm): Left 20.0+2.00 20.0+2.00 19.3+£1.53 14.7+1.53* 13.0°**
Right 20.7+£0.58 19.7+£1.53 19.3+0.58 1474058 ** 13.0**
Area (mm?): Left 507.7+51.3 505.0+£89.2 455.3+35.6 290.3+56.8 " 245.0*
Right 498.3+37.6 490.3+61.0 461.3+389 28471179 235.0**
Sum 1006.0+85.4 995.3+86.9 916.7+69.7 575.0+74.7** 480.0**
26-week treatment
No. of animals 3 3 3 3 -
Length (mm): Left 37.0+£1.00 35.0£1.00 32.7+153* 26.74£1.15** —
Right 35.7+£0.58 343+1.15 33.0£1.00* 26.74£1.53** -
Breadth (mm): Left 22.3+0.58 20.7+0.58 20.00£1.73 143+1.15* -
Right 22.0+1.00 20.3+1.53 19.7£153 14.0£1.00** -
Area (mm?): Left 649.0+24.0 568.3+£30.9 513.3+53.8**  300.3+329** -
Right 616.3+:30.8 549.0+56.3 510.3+47.4 294.0+37.6** -
Sum 1265.3+60.7 1117.3£869 1023.7+93.04°  594.3+704*" -

Values are mean+S.D.

*and ** indicate significant difference at p (0.05 and p ( 0.01 levels when compared with the control group.
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TADble 4. Macroscopic findings and organ weights in male dogs treated with DA-125

Treatment(mg/kg)
Parameter
0 0.0023 0.0375 0.15 0.6
Macroscopic findings
No. of animals 3 3 3 3 3
Testes
Atrophy 0 0 0 3 3
Epididymis
Hemorrhage 0 0 0 0 1
Organ weights
No. of animals 3 3 3 3 3
Body weights (g) 13975+ 804 13356+ 634 131171414 12560:£450 9547+1627
Testes (g) 188+24 15.8+39 148127 6.7+15** 518+09**
per BW. (gh) 13101 12402 11401 05+01** 0.5+0.1**
Values are mean+S.D.
** indicates significant difference at p { 0.01 level when compared with the control group.
TAble 5. Histopathological findings in male dogs wreated with DA-125 for 26 weeks
Treatment(mg/kg) o
0 0.0023 0.0375 0.15 0.6
Parameter Grade * — o — M A — A =+ o —
No. of animals 3 3 3 3 3
Tests
Decreased number of spermatogonia 3000 2010 1200 0021 0003
Decreased number of spermatocyte 3000 2010 3000 00360 0003
Decreased number of spermatids 3000 2010 3000 003090 0003
Decreased number of spermatozoa 3000 2010 3000 0003 0003
Multinuclear giant cells 3000 3000 3000 2100 3000
Degeneration of germ cells 3000 3000 3000 0300 3000
Vacuolization of Sertoli cells 3000 3000 2100 0300 2100
Atrophy of seminiferous tubule 3000 2100 3000 0003 0003
Hyperplasia of Leydig cells 3000 3000 3000 0120 0021
Epididymis
Decrease of sperm in ducts 3000 2100 2100 0 0 3 00 3
Awophy of epithelium 30 0 3000 3000 3000 2001
Prostate gland
Atrophy of glands 3000 3000 3 0 00 3 003
Atrophy of epithelium 3000 3000 300 03 0 3
* : Grades are as folloes: —, no change: +, slight: ++, m;icrate: +HH, severe.
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ANEE He A4 ¥} (chromatin margination)E
UJER AL A ¥7+ 32 (cytoplasmic bridge)E 9AE I
) (syncytial group)E 9] §F 22 JIAANHEE A3}
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AEFH GIAYAEEE 25 2885
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NYEZY Fogo] g3 Faue XS] ¥A, 7
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oAl FA7t 38 aFoAY AF FEHA g2 AL
2 7HFE s g8 g Aoz gdd

A 5] A ¥ DA-1259) RE FHFHANYFIME
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FU5Ee 98 B4R A2 AR
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o FAZ Mg 2 49 ALz Aadr whE 0.0375
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FEY FHES AAAY FHS AFE 238
= AR50 1084 10008 AEE 130] ALG &MY,
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o 57t A4HA £4d g FR5o 2
o2 A 433d A EF HALFAHE YEUHEA
e gdHoEZ® HHY ALY v Fo] FEE vd
27] dEo o 60%S FAF HAEE FHFN} f
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AEEA 59 FRLo % AdHE £FE G4
dA FoAE d G doAM FAAF|Y JAzs
Z8 Hualz] o} A7 e Z(asthenospermia) W §
B & Z: o 9i%lo] Hoty 3H, & HESAEZZAH

EgAldE Eold AAEEY 9 AALFA ) 4
Z—}%(synerglsm)% YEhAT D s 2 Al ALg
¥ DA-125% AL Al F % 7 - adriamycindt FAL g
H2EHE Jebd Aoz FAHT

I

d 8

A} 2 & anthracycline] F4A 3452 DA-1258
7 9274 A 0, 0.0023, 0.0375, 0.15 2 0.6 mg/kg/day
o 702 265 Aol PEFAs A7)0
DX e FEE 24 e S 2o

1. 0.6 mgkg FAToAe A &57% FE, gAE
Hlth 854 24, €8 2 44 89, 44}, 54
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of A9 AR A FY Zh, HA2FFY A7Y 24
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Legends for figures

Fig 1. Testis from a control rat, showing the normal appearance. H-E stain, x 200.

Fig 2. Epididymis from a control rat, showing no abnormalities. H-E stain, x 200.

Fig 3. Testis from a rat treated with 0.0023 mg/kg/day of DA-125 for 26 weeks, showing atrophy of seminiferous tubules and loss of

germ cells. H-E stain, x 200.

Fig 4. Testis from a rat treated with 0.0375 mg/kg/day of DA-125 for 26 weeks, showing decrease of spermatogonia in seminiferous

tubles. H-E stain, x 200,

Fig 5. Epididymis from a rat treated with 0.0375 mg/kg/day of DA-125 for 26 weeks, showing oligozoospermia in epididymal tubles.

H-E stain, x 200.

Fig 6 Testis from a rat treated with 0.15 mg/kg/day of DA-125 for 26 weeks, showing atrophy of semiinferous tubles, decrease of
germ cells, vacuolization of Sertoli cells, and hyperplasia of Leydig cells. H-E stain, x 200.

Fig 7. Testis from a rat treated with 0.6 mg/kg/day of DA-125 for 26 weeks, showing atrophy of seminiferous tubles, loss of germ

cells, and hyperplasia of Leydig cells. H-E stain, x 200.

Fig 8. Epididymis from a rat treated with 0.6 mg/kg/day of DA-125 for 26 weeks, showing azoospermia and atrophy of epithelia in

the cauda epidydimis. H-E stain, x 200.
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