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Abstract — This study was performed to investigate the toxicity of DA-125 in beagle dogs, an anthracycline
antitumor antibiotic. The dogs were administered DA-125 iv. at 0.0023, 0.0375, 0.15 and 0.6 mg/kg/day, 6
days/week for 26 weeks. At 0.6 mg/kg, all male and female dogs were either sacrificed moribundly or dead
during the 26-week treatment. The dogs revealed inactivity, salivation, dark bloody discharge, swelling of the
subcutaneous injection site, abscess, and ulceration in the abdominal wall and legs. At 0.15 mg/kg, anorexia,
salivation, and swelling of the injection site were observed. The food consumption was decreased with a
statistical significance at 6 and 12 weeks treatment in males of 0.6 mg/kg. At 0.0375, 0.15 and 0.6 mg/ke,
body weights were decreased significantly in a dose-related fashion after 17 weeks treatment. Total white
blood cell counts for male dogs at 0.6 mg/kg were lower than those of control dogs after 13 weeks treatment,
which appeared mainly due to decreased neutrophils. At 0.15 mg/kg, testicular atrophy was found in all males
by gross pathology and the testicular weights were significantly decreased when compared to those of control
males. Microscopically, the testis showed moderate atrophy of the seminiferous tubules and marked decrease
in number of spermatozoa in the epididymal tubules. At 0.6 mg/kg, petechia or echymotic hemorrhage was
observed in gastrointestinal tract, heart, lungs, and other organs at the necropsy. Marked atrophy of thymus
were observed in both males and females. In addition, severe testicular atrophy was noted in all males.
Microscopically, gastrointestinal tract showed hemorrhage, epithelial denudation, hypermucus secretion, and
atrophy of intestinal villi. Seminiferous tubnles of the atrophic testis were lined with Sertoli cells only and
devoid of germ cells. Severe oligospenmia or aspermia was present in the epididymal tubules. Bone marrow
showed marked depletion of hemopoietic cells. In addition, marked atrophy was found in the lymphoid tissue
of gastrointestinal tract, various lymph nodes, and thymus. Injection sites showed marked inflammatory
response with necrosis, necrolizing vasculitis, thrombus formation, and ulceration in the skin. According to the
present results, no observed effect level appeared to be 0.0375 mg/kg. At 0.15 mg/kg, testis was a target
organ, while at 0.6 mg/kg hemopoietic tissue, gastrointestinal tract, and testis were considered to be target
organs. At 0.6 mg/kg the test compound seems to inflict a damage on the blood vessels causing hemorrhage
in the various organs and tissues.
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Table I. Mortality of dogs ireated intravenously with DA-125 for 26 weeks.

Male (mg/kg/day)

Female (mg/kg/day)

Weeks  Parameters
0 0.0023  0.0375 0.15 0.6 0 0.0023 0.0375 0.15 0.6
0~26 Dead/Total 0/3 0/3 0/3 0/3 33 0/3 0/3 0/3 0/3 33
% Mortality 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100.0
Table XX. Clinical signs in dogs treated intravenously with DA-125 for 26 weeks.
Male (mg/kg/day) Female (mg/kg/day)
0 0.023 0.0375 0.15 0.6 0 0.0023  0.0375 0.15 0.6
Observation @ ©®» 6 6 © ©» @ 6 6
Appearance and condition
Anorexia 0 0 1 2 3 2 3 2 3 3
Vomiting 1 2 1 3 2 0 1 2 0 1
Salivation 0 0 0 1 2 0 0 0 0 2
Moribund 0 0 0 0 2 0 0 0 0 2
Dead 0 0 0 0 1 0 0 0 0 1
Behavior/activity
Decreased activity 0 0 0 0 3 0 0 0 0 3
Ataxic gait 0 0 0 0 1 0 0 0 0 0
Excretion
Bloody stool 0 0 0 0 2 0 0 0 0 0
Mucous stool 0 0 0 0 1 0 0 0 0 0
Mucous and bloody stool 0 0 0 0 1 0 0 0 0 0
Diarthea 1 0 0 2 2 0 0 0 0 0
Body surface
Abscess 0 0 0 0 2 0 0 0 0 0
Ulceration 0 0 0 0 2 0 0 0 0 2
Swelling 0 0 0 2 2 0 0 0 2 1

( )=Number of animals alive at start of interval.
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Fig. 1. Mean Body weight changes of male dogs.
*Significantly different from control (p<0.05).

o Cha et al.

79 a7k eRgA T 4519 0.0375 mgkg Fol Toll
A Aol A=A ¢sict &, Fo] 265A ol o
A o)Ak BAE A gkgitH(Table 1)

BeAsiabd A % WAt A o BE FolA @
59} BAD WEE QAT Lok,
12000
-8 Control A
11500 :_: I; /j
vy T3
1000 T P
- " \
EE 10500 - ‘;,(/W:‘/ ,»—r-’”‘.
= /
T ._FF,_,FF-I- L]
& 10000 L : oy
(=]
0
& 9500 ¥ \.
= P
000
8500
8000 Y S S O NS S F M I 1 ) 1

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Weeks

Fig. 2. Mean Body weight changes of female dogs.

Table ITI. Hematological values in dogs treated intravenously with DA-125 for 13 and 26 weeks.

Male (mg/kg/day)

Female (mg/kg/day)

Parameters Weeks
0 00023 00375 015 0.6 0 0.0023  0.0375 015 06
No. of animals (3) (3) 3) 3) ) 3) 3) 3) 3 (0
examined
WBC (x 10°%mm) 13 1374052 1414198 14.0+1.66 114+1.66 227** 1454216 124+1.11 104+1.07* 143+088
26 13.1+341 135+208 1314051 1144200 NA  11.0+085 11847148 095+258 116+171
REC (x 10%mm) 13 71+013  7.0£013 67+090 72+034 470 714056 774060 724059  71+052
26 662064 754019 714049 75+0.15 NA 67064 794084 68+051 65+0.01
. 13 1674191 1644046 155+2.14 168+115 112 177+123 1864150 176+132 17.1+1.17
Hemoglobin (g/dI) 26 1574157 1732029 164100 1754090 NA  168+061 184+199 162+153 154+0.64
Hematocrit (%) 13 5004527 489+057 46.0+555 4974356 344 5014291 523+465 498+375 49.0+3.12
26 456+423 506057 4754297 5094285 NA 4784230 5244632 4641411 443+1.14
MCY (@) 13 70.6+098 6954199 688+156 694+1.82 432 70.6+195 67.6+1.11 69.4+103 69.2+0.98
26 690+150 6774151 6734089 6774252 NA 7214350 665+095* 68.7+0.90 683+1.06
MCH (og) 13 23.5+057 2334078 232+015 234+056 7238 25041061 24.1+046 245+032 2434026
26 237+047 2314064 2331031 2334081 NA 2554155 234042 23.9+047 238+0.75
MCHC (%) 13 3344050 33.6+0.67 3374076 3384012 325 353+032 357+038 353+012 3514015
26 3444015 3424020 3464006 344+010 NA 3524058 3514065 348+025 3484056
Platelets (X 10°umy) 13 3274647 379503 302+436 335+104 36**  363+583 342+483 280+89.5 3374825
26 3134883 421+434 209+175 3324234 NA 3624997 3624524 310+1064 203--146.6
Neatrophls (X 10%fmar) 13 874162 674032 85+156 74145 059** 1084247 774057 694056  7.6+2.50
26 734205 664076 801051 714143 NA  76+£062 74+113 595+163  65+1.63
PT (seconds) 13 61+029 634049 614023 594017 59  68+095 644021 634025  6.1-+0.06
26  65+049 68+046 664015 65+0.12 NA 664032 68+015 6.6+025 62-+015

Values represent Mean +=S.D. NA : Not applicable. *Significantly different from control (p<0.05). **Significantly different from con-

trol (p<0.01).
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Table IV. Cross sectional areas of testis in male dogs treated intravenously with DA-125 for 13 and 26 weeks.

Cross scctional 13 weeks (mg/kg/day) 26 weeks (mg/kg/day)
area (mm’) 0 0.0023 00375 0.5 0.6 0 0.0023  0.0375 0.15
Mean 507.7 505.0 455.3 290.3*% 245.0 649.0 568.3 513.3%* 300.3%*
Left S5.D. 51.29 §9.21 35.57 56.8 0 24.02 30.92 53.78 32.87
N 3 3 3 3 1 3 3 3 3
Mean 498.3 490.3 461.3 284.7%% 235.0%% 616.3 549.0 510.3 294.0%*
Right S.D. 37.63 60.99 36.86 17.90 0 30.83 56.31 47.43 37.59
N 3 3 3 3 1 3 3 3 3
Mean 1006.0 995 916.7 575.0%*  480.0** 1265.3 117.3 1023.7* 594.3%*
Sum S.D. 85.35 86.90 69.72 74.65 0 60.67 86.90 93.04 70.40
N 3 3 3 3 1 3 3 4 3

*Significantly different from control (p<0.05). **Significantly different from control (p<0.01).

Table V. Macroscopic findings in dogs treated intravenously with DA-125 for 26 weeks.

SITE Male (mg/kg/day) Female (mg/kg/day)

-Observation 0 0.0023 0.0375  0.16 0.6 0 0.0023 00375 015 0.6

No. of animals examined ) 3 ) 3) [©) €)) ®3) 3) ®) ®)
Heart

— Adhere to lung

— Hemorrhagic spot
Thymus

— Atrophy

— Congestion
Lung

— Congestion

— Discolored red/black
Tesitis

— Atrophy
Ovary

— Atrophy 0 0 0 0 0
Urinary Bladder

— Hemorrhagic spot
Epididymis

— Hemorrhage
Mesenteric Lymph Node

— Congestion

— Enlargement
Stomach

— Petechia

— Ulcer
Duodenum

— Petechia

— Congestion
Caecum

— Petechia

— Hemorrhage
Rectum

— Hemorrhage

— Uleer
Pericandium

— Enlargement
Submandibular Lymph Node

— Congestion
Lingual Lymph Node

— Congestion
Tleum

— Hemorthage 0
Colon

— Hemorrhage 0
Injection Site

— Swelling 0 0 0 2 2
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Table VI. Absolute and relative organ weights of male dogs treated intravenously with DA-125 for 26 weeks.

Dosage (mg/kg/day)

Parametes
0 0.0023 0.0375 0.15 0.6

No. of animals examined 3 3 3 3 3

Absolute organ weight
Body weight (g) 13975+804.3 13354-634.3 13117114142 12560+450.2  9546.7--1626.9%*
Brain (g) 87.1+13.69 78.4+3.30 81.0£2.27 81.0£11.23 82.84+3.90
Adrenal gland (g) 1.06+0.238 1.21+0.131 1.2554+0.190 1.14+0.078 1.40+0.144
Liver (g) 316+12.7 334+18.6 314--57.6 310439.5 354+25.6
Spleen (g) 29.6+5.88 36.0+9.22 30.0L£5.69 33.4%£0.84 22.7+£3.22
Kidney (g) 48.0£3.52 55.1£9.70 48.8+7.66 50.0+3.39 63.8+10.08
Heart (g) 99+12.4 105+13.2 101+9.0 105+16.2 82178
Thymus (g) 15.3+2.14 16.6+1.46 12,61+6.78 14.51+3.10 1141505
Lung (g) 107135 107+7.1 112£11.6 103+£5.7 185+70.8
Testis (g) 18.8+£2.35 15.8+3.91 14.8-£2.71 6.7-£1.45%* 5.05+0.87**
Thyroid gland (g) 1.061£0.02 1.0620.23 0.9+£0.23 0.9+£0.07 1.1+0.25

Relative organ weight
Brain/B.W. (% % 10) 6.2+0.70 5.94+0.51 6.2+0.55 6.41+0.72 8.9+1.77*
Adrenal gland/B.W. (%X 10°%) 8+1.2 9-~1.0 10+1.5 9£1.0 15£3.2%*
Liver/B.W (%) 2.3+0.10 25x0.03 2.4+0.39 2.5+0.29 3.8+£0.37%*
Spleen/B.W. (%% 10) 2.1+0.51 2,7+0.55 2.3+0.22 2.7+0.16 2.4+0.08
Kidney/B.W. (% x10) 3.4£0.26 4.1+0.53 3.740.32 4.0+£042 6.8 1.66%*
Heart/B.W. (%X 10) 7.1£0.49 7.9+0.68 7.7+0.22 831114 8.7+£0.70
Thymus/B.W. (% x 10) 1.1£0.17 1.2+0.05 1.0+0.47 1.7+0.21 1.3+£0.71
Lung/B.W. (%X 10) 7.7£0.53 8.0+0.58 8.5+045 8.22£0.21 20.5+9.98*
Testis/B.W. (%x 10) 1.3£0.09 1.2+0.24 1.1-+0.13 0.5£0.12** 0.5£0.01**
Thyroid/B.W. (%X 10°) 7+0.6 8+2.0 7+2.0 7+0.6 1243.6

Values represent Mean + 8.D. *Significantly different from control (p<0.05). **Significantly different from control (p<0.01).
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Table VII. Absolute and relative organ weights of female dogs treated intravenously with DA-125 for 26 weeks.
Parametes Dosage (mgfkg/day)
0 0.0023 0.0375 0.15 0.6
No. of animals examined 3 3 3 3 3
Absolute organ weight
Body weight (g) 10643+2086.3  10278-+41308.1 11646+1184.7 11048+1799.4 864548329
Brain (g) 76.5+£7.45 77.4x£11.67 74.9£3.40 77.5+£12.93 78.7+£7.67
Adrenal gland (g) 1.15+0.252 1.12+0.265 0.97+0.156 1.15--0.170 1.4140.179
Liver (g) 265+38.9 280+45.0 296+36.1 296+36.1 277+574
Spleen (g) 30.6£12.36 28.91+6.48 32.7+5.78 32.7-410.10 25.4+0.76
Kidney (g) 45.3+12.69 48.1+6.09 46.7+6.67 44.0x£4.78 61.0+3.16
Heart (g) 86L£9.3 89+3.9 93+5.7 92+18.1 76142
Thymus (g) 11.0+2.26 9.31+3.80 11.7+4.84 15.54+9.42 8.3+3.87
Lung (g) 88-+10.9 86£10.5 91£6.2 90L£16.8 119£58.6
Ovary (g) 0.981+0.291 0.70-+0.249 1.31-+0.448 1.41+0.628 0.76--0.058
Thyroid gland (g) 1.0+0.29 0.7+0.03 0.9+0.15 0.8+0.27 0.7+0.04
Relative organ weight
Brain/B.W. (%% 10) 7.3£1.43 7.5+0.18 6.5+0.84 7.0+0.28 9.2+1.55
Adrenal gland/BW. (%x10%)  11+17 11+3.8 8+1.5 11£0.6 17£35
Liver/B.W (%) 2.540.12 2.7x£0.46 2.6:£0.50 2.5+0.30 3.7+£0.37**
Spleen/B.W. (% x 10) 2.84+0.06 2.8+0.39 2.840.35 2.9+0.64 3.0+0.31
Kidney/B.W. (% x10) 4.2+0.35 47031 4.04£0.17 4.0£0.29 7.1+£1.03*%*
Heart/B.W. (%X 10) 821+0.76 8.7--0.85 8.0+1.61 8.3£0.82 8.9+1.14
Thymus/B.W. (%> 10) 1.0+0.03 0.9+0.26 1.02£0.30 1.4--0.76 1.0-£0.56
Lung/B.W. (% x 10) 8.5+1.38 8.410.77 7.94-0.72 8.2+0.95 14.3+8.41
Ovary/B.W. (%x10% 9421 7+2.1 11+3.6 125+4.0 9£0.6
Thyroid/B.W. (% % 103) 9+1.2 7+1.0 8x1.2 8+1.2 8+1.2

Values represent Mean £ $.D. **Significantly different from control (p<0.01).

Table VIII. Microscopic findings in dogs treated intravenously with DA-125 for 26 weeks.

TISSUE Male (mg/kg/day) Female (mg/kg/day)
Observation 0 00023 00375 015 06 0 00023 00375 015 06
LUNG/LEFT ® © o 6 6 O © 0 6 0
Microgranuloma 0 0 1 0 0 0 0 0 0
Edongestion/Edema 0 0 0 0 1 0 0 0 0 0
LUNG/RIGHT 0 0 0 0 1 0 0 0 0 1
Microgranuloma 3) 3 3) 3 3) 3 (3) 3 ©)] 3)
Pleuntis 1 3 0 1 1 1 0 0 0 0
Congestion/Edema 0 0 0 0 1 0 0 0 0 0

Edema/Hemorrhage 0 0 0 0 1 0 0 0 0
LIVER/LEFT LOBE 0 0 0 0 2 0 0 0 0 1
PMN Cell infiliration/focal 3) 3) 3) €)) 3) 3) 3 ?3) 3 3)
KIDNEY/LEFT 1 0 0 0 0 0 0 0 0 0
Congestion ® @ & & ® 6 6 o 6 0
KIDNEY/RIGHT 0 0 0 0 1 0 0 0 0 1
Congestion @ ® 6 & ©® 6 6 & 0 0
SPLEEN 0 0 0 0 1 0 0 0 0 1
Telangiectasis 3) 3) (€)) 3) 3) €)) 3) (3) (€)) 3
Atrophy/Folicular 0 2 1 2 0 0 0 2 1 0
STOMACH/FUNDUS 0 0 0 0 2 0 0 0 0 0
Hemorrhage ® © ©® ® & 0 0 @ 6 6
Hypermucus secretion 0 0 0 0 1 0 0 0 0 0
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Table VIII. Continued.
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TISSUE

Observation

Male (mg/kg/day)

Female (mg/kg/day)

0

0.0023 0.0375

0.15

0.6

0

0.0023 0.0375 0.15

0.6

STOMACH/BODY
Hypermucus secretion
Atrophy/Mucosa

STOMACH/PYLORUS
Hemorrhage
Hypermucus secretion
Atrophy/Mucosa

DUODENUM
Atrophy/Intestinal Villi
Atrophy/Lymphoid Tissue
Congestion

JEJUNUM
Atrophy/Intestinal Villi
Atrophy/Lymphoid Tissue
Congestion

ILEUM
Lymphosarcoma/Histiocytic
Atrophy/Intestinal Villi
Atrophy/Lymphoid Tissue
Denudation/Villi
Hypermucus secretion

CECUM
Hemorrhage
Congestion
Atrophy/Intestinal Villi
Atrophy/Lymphoid Tissue
Atrophy/Mucosa

ILEOCECOCOLIC QRIFICE
Atrophy/Mucosa
Atrophy/Lymphoid Tissue
Hemorrhage

COLON
Atrophy/Mucosa
Atrophy/Lymphoid Tissue
Congestion/Hemorrhage

RECTUM
Hemorrhage
Erosion

MECENTERIC LYMPH NODE

Congestion/Hemorrhage

Atrophy/Lymphoid Tissue
FEMUR

Depletion/Hemopoietic cells

Hyperplasia/Hemopoietic cells

THYMUS
Atrophy
Hemorrhage/Congestion

ADRENAL GLAND
Hemorrhage

SKIN
Hemormrhage
Ulceration/Cutaneous
Ulceration/Abdominal
Ulceration/Knee joint
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Table VIII. Continued.
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TISSUE Male (mp/kg/day) Female (mg/kg/day)
Observation 0 00023 00375 015 06 0 00023 00375 015 06
THYROID GLAND ®@ @ 6 0 6 6 6 O ¢ 0
Thyroiditis/Chronic 1 0 1 0 0 0 0 0 0 0
Lymphocytic
Cyst/Parathyroid 0 0 0 2 0 0 1 0 0 0
Atrophy/Folicle 0 0 0 0 1 0 0 0 0 0
C Cell Hyperplasia 0 0 0 0 0 0 1 0 0 0
Fibrosis/Parathyroid 0 0 0 0 0 0 0 0 0 1
PITUITARY GLAND (€)) €)) €)) (3) 3) €)) 3) 3) 3 €))
Cyst 0 0 1 0 0 0 0 1 0 1
INJECTION SITE 3) 3 3) 3 3) 3 €)) €)) 3 (©))
Vasculitis/Chronic/Focal 1 0 0 0 0 0 0 0 0 0
Hematoma/Subcutaneous 1 0 0 0 0 0 0 0 0 1
Thrombosis 0 0 0 1 0 0 0 0 0 0
Ulceration/Cutaneous 0 0 0 0 2 0 0 0 0 1
Edema/Subcutis/Inflammation 0 0 0 0 2 0 0 0 0 0
Foreign Body Granuloma 0 0 0 1 0 0 0 0 0 0
Inflammation 0 0 0 0 0 0 0 0 0 1
URINARY BLADDER 3 3 3 3) 3) 3 3 3 3 3)
Hemorrhage 0 0 0 0 1 0 0 0 0 0
Congestion 0 0 0 0 0 0 0 0 0 1
PROSTATE GLAND (€)) 3) (&) (€)) 3)
Atrophy 0 0 0 0 2
TESTIS/LEFT 3 €)) 3 (3) 3
Testicular Atrophy 1 0 0 3 3
TESTIS/RIGHT (€)] 3 3) 3) 3
Testicular Atrophy 1 1 0 3 3
EPIDIDYMIS/LEFT 3 3) €)] €)) 3)
Aspermia 0 0 0 1 3
Oligospermia 0 0 0 2 0
EPIDIDYMIS/RIGHT (3) €) 3) (3) ©)
Aspermia 0 0 0 0 3
Oligospermia 0 0 0 3 0
UTERUS ® @ @ @ 0
Hyperplasia/Myometrinm 0 0 1 0 0
MANDIBULAR LYMPH NODE ()] 0) () 0 (1) (0) (0) 0 () (@)
Congestion/Hemorrhage 0 0 0 0 1 0 0 0 0 2
Atrophy/Lymphoid Tissue 0 0 0 0 0 0 0 0 0 2
PERICARDIUM ®© © © ©© ®o ©® ©© 0 O
Hemorrhage 0 0 0 0 2 0 0 0 0 1
Lympomatosis 0 0 0 0 0 0 0 0 0
INGUINAL LYMFH NODE (1)) (1)) ) (0) (1)
Congestion/Hemorrhage 0 0 0 0 1
SACROTUM (0) 0) ©) () )
Hemorrhage/Subcutaneous 0 0 0 1 1
CARDIAC AURICLE (0 0 (®) 0) (1)
Hemorrhage 0 0 0 0 1
FOOT PAD 0 0 ) 0) 1)
Ulceration 0 0 0 0 1
et FES SRk, A 284 (necrotizing vas- aZe2E AR, A E L v R o] 24
culitis)@} B (thrombus) H4Je] A= et Hr=7l 4, %, 7k JJMIEC’] ek ol B
= O v

0.6 mgrkg FoITe] AL = WA B8] WelzA ot

o Fol e 2EAE
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(hemopoietic cells)7} Al8HA] A= 77, FANHE &=
& AHEA9) H50] glgieh 19 A4 2 Rele] Bx
el 9l ofe} WA el PIAE LT sz 9
o] FAAGL). w2 9% Faell 22 Y= Yoke
A% $1%0) WAL o9l 2 118 FANAE 2
ol sl ZRAZ) SR S A (ryperplasia)=lo] 21t

o #

M =22 anthracycline#] 3}sk4] 423l DA-1259] HhE
Fofo g 5A-& ZAlslzal 5~671Y8% 2] Beagle dog
o 2657t MW RSN X P-L AAlslgdc}. AT
0.6 mg/kg FT2] B2E ghpofla] FEFolo) Haisle] 5
29 Al 2 WAL, B3 g AR e pokaAd, A Fx]e 4]
A, AR, Tl F3o] L}E]r‘ﬂdr AR =% 4
Ab e MIAMA R E S8 ¥ AR ug) O FAde] o=,
A, A=A, Ak, A3y, wksg, A, A4, F4 2 Az
Al F Feo) DAEY. AZFEY A% 015 my
kg FATE SAFEAN T AZe) DA

$15] 23k DA125¢] el glel] FAhTe] 24
SAAH QLS 1993)7% DA-1259] HEo] glojA HME-Fo
SAAT(E, 1994)0 M % A FE FHA), A5
DA " ekl A7)l FH e Walel fa)
-2 HolE 22 DA-125¢] Hgt A we] &
1o} Aol M2 ehilA] @ AL LRSS b
DA-1252] JEE o] 43} nhE-5o] SAQT-(5, 1994)01]
A DA-1259) ojabAle] shtel M29] el oS (eIRE
A+&) 187 doxorubicin®} daunorubicin(Bertani Z-, 1982)
9l epirubicin(Bertazzoli 5-, 1972)¢l 2]&)4] Alzle)A]<)
nephrotic syndrome®} W}34-2] & S8 o] whAlsleicln 3l
ot B Aol A Al olAbe WS R] ¢igken w
AN T o) kAL FRHA okt ot $72) 0.6
mgkg FoAT oA Wl ] F EP AT FAE g}
8|5 ) E-22) anthracycline] ¢FE-2] FR Al 2 uilAd
A7) ZHH(Myers, 1982)0]=] w3l DA-1259] AS =
2] °F 26 %7} Z1AhE Bi EEoE vl ek rlg wat
£), 784 Wt vehdga] gkl

FFFolA] ZAIL] why, B3] 28 @ ulale] AL )
2| 2218 AR ohga) 2ot 94 0.6 mgkg Fo
T 5= 7 Aol EEo] G EY 1 Yoz

.

= (1) increased fragility of blood vessels, (2) platelet de-

d

|
0l ©
o
]a

ficiency or dysplasia, (3) derangements in the coagulation
mechanism# 22 oj2{7p2] 4ale] gleh 2 Algelae
gagst YASTALE 2T AAolelr] weol B
Fofel ela] @ of| olAte] A7 A} EFo] WA A
oz Ar= YT

0.6 mgkg Foi7-2] 53 FEL A5, 53] 9atatd
A o] we] sl o9} e 4L L an
thracycline#| 3}kA|<l doxorubicin®] YAF=-2-Aol| = v}eh
e SAe2A Folel o) S35 slgmel Mool
(Calabresi 9} Chabner, 1991). 0.6 mg/kg Fo]72] ool 4]
A EE AR B8] A9E A0 A 359 2
e Qg sEFFo2 AR A= ALEEH Gtk o]
HE HelzA g Aadae d2ae) 23 9 pErg
o A4 BARW o E TEH AUTFS Psks AL
oA A 2 (heart failure cell)7} F2=] <) okols) Ao g 2 u)
TRl Mgk Aol 2 Q18 wwe] o Al Woj
£Y 2 FFo] DA Ao 7 AtgH gt =3 A4 g
AR FEA Aol R, Alke) S8 2 ARk
o) 2 So] galiden BAH AT ool P el
EAEA AL 1d)e] SRAEEA AESe) Al
F¥o] 9li= 7o 2 vzt Anthracycline] 3lela|= of
At ol 4] free radical-2 A AT, o] free radicale
lipid peroxidation2- @7 AlFZEAME fulksle] Al
& WAAZIHE B a(Myers £, 1977y 223 £ = o)
2} ARk 715 ez AlAaato] whasle] Ak Q) ARty
9] 7)5e] A=) HAlek Z7RsA = slvha b oot

2 Agelx) geiale] Adel ALTHo| wred 2
3 A= F4 Y sz Arqdch wejzxe" 7
At 23, 0.6 mg/kg T T-9] T4l QlE 2HAES) A9
wF s glon, FA19 HEd aEla A 2+
slol EAlske dstzAe) 9lge] BAHUD Lz
23, 0.6 mgkg Foi7-e] =713} 00375 mg/kg o))
PR 237 e o BT gt Basgo.
2} 0.15 mgkg Fod 7] dlof|4] MaFe] zha) Q)
A oFol §-8 .A‘:]l]./zqo] glgled, Walxs Al A=t
ot wE 0.03753.1 0.15 mg/kg o972 =ER7]¢l] ¥
o] TFEA] eo} 0.0375 mygkg F-oy ol A2 W8T b
£ FEFolsh TR A2 AT ek e 06 myke
FAT 57 19004 ZRAZ} B a4 Ho 9lg
£l o] 2 A 3%l om0
of Mk AFNre e 2YA 2} Fabg X =3 A A
M) Aoz Alesdn.

A29] 3%, 015 % 0.6 mgkg B 79 S04 915
o] #AE ¢l 0.6 mgkg T2 AAF el Sertoli
cellt = w o} E HE2AX= A2 A Qoket. A=}
WAl A A 3 (germinal  epithelium)®] A A3-& AzmAE
(spcnnatogon1a)7]— ol ot 4= 917] “1]"13‘01] 3| =717k

& FOIE ARAAL 7)) Al 5 Be B & Ao
2 ALRE . 28 0.15 mg/kg FoT7] $H ol gloiA
A&EH Ao AHF Yol AZAZ7F ERsle g ok
ol 2 S A AR 588 = gl A

T

g



Anthracyclinesl g2td SHMEE DA-1252] Beagle dogtl it 265 HIEHUSHESMHAIY 137

o2 Algs ).

0.6 mg/kg Fo-2] sbrF-EolA A e Ao
wo] oL, Z i) el ate] FAF G, oleldt &
HEle FEo] ARES HANA §95 o velbs A
2 ofEFolols AAAg] #le] 9lE WEr} o, o]
2|qk A Hele] Al Sale] w2z HEI1E
T H5E 4 e 7h Al AakE AZAc 0.6 mg/
kg Fo19] ot glolA d¥FEL FofH] AR 2
Aol Heofol FAE T} o] FEo] HHHro T FEg
o obEe] AxFHon Qlsle] A 236 FHAls
deogle A dFHhEE Fukslel A H3y
(necrotizing vasculitis)@} -3 o2 )5 A ofo] HAZT
Aoz ALgE ek o|=igl Halea] Y] 533t 954
of2] AL 0.6 mg/kg FoITY] oAt ahwEHo).
0.15 mgkg Foie] Fof 39| FHoAE o7l 284
Fgo] FAFY Y o) HHEE AWFAA B 4 gl
Are] 7|AA Ak g obr)E= Axe 2AHREel%
o}, 2] 3 A 18ef A= Fod F-9iof] ’e] HFtzA] el of
HE o o] A SobEat dAS HAdsisddt

o]} WHE R B A G| A3}, ofpAl FEel|A DA-
1258] EAA7 2 AbREE 212 3R 2 2870
FRAAME ot FF AL 0.0375 mg/kg FoI 7ol Sl
oA EFee)l BAE 47 2 We|mae g
TR gk n 2 FoggeE(NOEL)YS- 0.0375 mgks=
FA5 g0, 0.15 mgkg FATY] A5 A4 7FdAal
A&t Folity) 459 FAAHET velg ot ol=gt
T4 AR Ql BAgHE 2 v|etElel T 0.6 mg/kg Fo
TME AEE] AYEF A me Uak2EH A7)
Fol| BAZEES .15 oA 0.6 mgkg Ale]d Aoz &
A= et

o,

o N

|
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