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Abstract— This study was conducted to investigate the repeated dose toxicity of DA-125, a new anthracycline
antitumor antibiotic, in rats. Before the 13-week main study, a 4-week dose-range finding (DRF) study was
carried out. The administration of DA-125 intravenously at dosage levels of 0, 0.125, 0.5, 2.0, and 8.0 mg/kg/day
to rats for 4 weeks resulted in premature deaths of all animals in the 8.0 mg/kg/day group and in the deaths
of 4 males and 4 females at 2.0 mg/kg/day. Body weights were markedly reduced in the 8.0 mg/kg/day group
and showed dose-related decreases in all treatment groups when compared with the control group. Reductions
in weight gain were slight and not significantly different at 0.125 mg/kg/day but animals receiving 0.5 mg/kg/day
showed more marked decreases in gain in a clear dose-related manner. Based 6n the results of the above
DRF study, a 13-week repeated dose intravenous toxicity study in rats with DA-125 was performed at a
dose level of 0, 0.012, 0.08 and 0.3 mg/kg/day. No treatment related effects were noted in behavior or body
weight in all treatment groups. One male at the highest dose level died on study day 26, but the death
could not be related to test article toxicity. Swelling and scabbing of the ears was present in all of the
groups, including the control group. There were no treatment related changes in the hematological, biochemical
or urinalysis values in all treatment groups. Thymus weights were significantly reduced in males receiving
0.3 meg/kg/day and they were sligltly, and not significantly, reduced in females of the same group. While
there were no associated histological changes. Treatment related necrosis was found in the tail vein (injection
site) at 0.08 and 0.3 mg/kg/day. On the basis of these results, the no observed effect level (NOEL) was 0.012
mg/kg/day and the maximum tolerated dose (MTD) was estimated to be more than 0.3 mg/kg/day under
the conditions tested.
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Table I. Mortality in rats treated intravenously with DA-125 for 4 weeks

0 mg/kg/day
(Control) 0.125 mg/kg/day 0.5 mg/kg/day 2.0 mg/kg/day 8.0 mg/kg/day
Weeks Sex A B A B A B A B A B
0-4 M 0/10 0.0 0/10 0.0 0/10 0.0 4/10 40.0 10/10 100.0
0-4 F 1/10 10.0 0/10 0.0 0/10 0.0 4/10 400 10/10 100.0
A=Dead/Total, B=% Mortality, F=female, M=male.
Table II. Clinical signs in rats treated intravenously with DA-125 for 4 weeks
Interval: 1~4 Weeks
Dosage in (mg/kg/day) 0 0.125 0.5 2.0 8.0
Observation 10 10 (10) (10) {1, oy o 1o Q0 (10)
Sex M F M F M F M F M F
Appearance and condition
Abnormal material below cage 0 0 0 0 0 0 0 1 1 0
Hunched posture 0 0 0 0 0 0 1 2 5 7
Moribund 0 0 0 0 0 0 3 4 1 2
Portion external ear missing 0 0 1 0 0 0 0 0 0 0
Tail bent 0 0 1 0 0 0 0 1 0 0
Tail/portion of tail missing 0 0 0 2 0 0 0 0 0 0
Ungroomed 0 0 0 0 0 0 2 0 0 0
Dead 0 0 0 0 0 0 1 0 9 8
Behavior/activity
Decreased activity 0 0 0 0 0 0 1 1 6 6
Excretion
Decreased defecation 0 0 0 0 0 0 1 3 7 9
Discolored urine 0 0 0 0 0 0 9 9 10 10
Soft stool 0 0 0 0 0 0 0 0 10 8
Body surface
Abrasion 0 0 0 0 0 0 0 1 0 1
Hair loss 1 0 0 0 0 0 0 0 6 6
Scabbed area 10 10 10 10 10 10 10 10 10 10
Skin discolored 0 0 0 2 4 3 10 10 10 10
Oral/nasal
Red/brown material around nose 1 2 2 0 0 0 7 4 9 8
Eyes
Eye discolored 0 0 0 0 0 0 1 1 0 0
Ptosis 0 0 0 0 0 0 0 1 6 8
Key: ( )=Number of animals alive at start of interval.
-ﬂj}"q A Fo] a3kl e 0.5 mg/kg/day Fof el A & viehich

= AFE7E A4 JeldokFig. 1, 2). AR AR
Alg RFe 8.0 mg/kg/dayTl A HETa 6@l
F-oA 4 0A st em 2.0 mg/kg/day TS oFzk
Zragkqieh 1 olgh ol M WEsl gt AlE R g
A4t A DA-125 203 8.0 mg/kg/day T9) AlEE
o] hETH vlwsle] SA o2 FoMdde A

- 1 5

dEFolet PR SokiAL
7yA) WA A BF =) 8 )
/kg/day T A e 7}E A “‘: R A
Sol #axedew, 807 2.0 mg/kg/day Tl A Al¥Ex
T AAEES Futnael ZE2] Ade(glandular sto-
mach), "8A}, A%}, #H7 g2jy qbst Solla A gubA
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Fig. 1. Body weight change in male rats treated L V. with
DA-125 for 4 weeks. *(P<0.05), **(P<0.01): Significantly dif-
ferent form control.

Fig. 2. Body weight change in female rats treated L V. with
DA-125 for 4 weeks. *(P<0.05), **(P<0.01); Significantly dif-
ferent from control.

Table TII. Macroscopic findings in rats treated intravenously with DA-12b for 4 weeks

0
mg/kg/day 0.125 0.5 2.0 8.0
SITE (Control) mg/kg/day mg/kg/day mg/kg/day mg/kg/day
-Observation M F M F M F M F M F
Number of animals examined 10 10 10 10 10 10 10 10 10 10
All Tissues
-Autolysis, moderate 1 1
Cecum
-Foci, red, trace 1
-Discolored, red/black, -trace 1 1
-mild 1 3
-moderate 2
Injection Site
-Within normal limits 10 9 10 10 10 10 9 8 10 10
-Discolored, red, mild 1 1
-Scabs, trace 1 1
Epididymis
-Focus, yellow, mild 1
Kidney
-Discoloration, red, mild 1
-Foci, tan, mild 1
Liver
-Foci, tan, mild 1
Lung ;
-Foci, red/black, -trace 1 1 1 1
-moderate 1,.
-Discolored, red, trace 1 1
moderate 1 1 1
-Consolidation, moderate 1
-Nodule 1
-Foci, brown, trace 1
mild 2
-Foci, brown, moderate 1
Lymph Node
-renal, enlarged, trace 1
-Iliac, enlarged, mild 1
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Table III. continued
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0
mg/kg/day 0.125 05 2.0 8.0
SITE (Control) mg/kg/day mg/kg/day mg/kg/day mg/kg/day
-Observation M F M F M F M F M F
Lymph Node, Mandibular
-Enlarged, -trace 1 1
-mild 1 1
Lymph Node, Mesenteric
-Discolored, red, mild 1
Salivary Gland, Mandibular
-Discoloration, red, mild 1
Skin/Subcutis
-Scabbed area, mild 1
-Discolored, red, mild 1
Skin, Ear
-Scabbed area, -trace 2 1 2 0
-mild 2
-Discolored, black, -mild 1 0
-moderate 1
-Portion missing, no grade 1
Skin, Head
-Scab, mild 1
Skin, Tail
-Within normal limits 10 9 9 6 9 8 2 2 4 2
-Scabbed area, -trace 1 1 3 1 1 3 2 2 1
-mild 1 3 4 1 1
-moderate 2
-Discolored, red, -trace 3 2 2 5 4 5
-mild 3 2 3
moderate 1
-Portion missing, no grade 2
Spleen
-Small, moderate 1
Stomach, Glandular
-Foci, red/black, -trace 1 1 4
-mild 1 1 1
Testis
-Enlarged, trace 1
-Discolored, red, severe 1
Thymus
-Discolored, red, mild 1
Urinary Bladder
-Discolored, red, mild 1 1

M: male, F: female.

=

= A718) wHe] A gcKTable I10).

Sotazle] #AR Arivke oz Mg WHez
AgtA A dn AR 3o necrosis(epider-
mis%} dermis), hyperkeratosis, acanthosis, inflamma-
tion, -22] 1 hemorrhage(interstitial ¥} subcutis)”} 3
H9lch. Ad$(glandular stomach)olAlE & - £33 A
$1% RMere] wgherosion)o] WRHG T, WA E
ek (mucosal gland)$] &34, 282 Hubde =235}

2 9le A A E e hypertrophyrt B it 47|
X =1 - 2 Y (corticomedullary junction)ell 4] A

Ao F4 Az BEAFEAS AN F - €T
AEA AR A=A =2 WRelAe 253
Aupstz el A ohgAd a4 F¥(multifocal hemor-
rhage)o] =]l Table IV).
13F olgdSHAIE

0.3 mg/kg/day 79 = 1oke]7} A& 26944 sA
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Table TV. Microscopic observations in rats treated intravenously with DA-125 for 4 weeks

Tissue 0 mg/kg/day 0.125 0.5 2.0 8.0
Observation (Control) mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Sex M F M F M F

=
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=
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Congestion, mild
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-mild
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Within normal limits

Injection Site
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Hyperkeratosis, mild
Inflammation,

-trace
-mild

,-\
=
=2
—_
=)
p—
—_
S
=
—_
oo o3
R
—_
S
p—
Ean
cood
R
o oo R
N
.
3
.

(=3 ool el e}
Lo o i wo S e B o
OO O oo oo

v
SO R R =

SO OO oo
=

== ]
=

—
o WO N

AA

oS o8 coocoooo
ces

e —~
NodSoocoocoocoo
R Ry

—_— P

S

o

— o~

SoSco

coococoocDad

=

—_ =
Sold3occoo
ces

—_ e~

=

-

o~ S~
BoSocooco

S R

P~~~ o~

S o

R p—

- =~

S o

S

L]

cC o C O oo
(e e B coo i o B o
[en e B e [ e B e B o]

Necrosis,
-mild
-moderate

_
o O C OO oo
=
P
o= e e B e B e B e Y o I o B
=
——
g
——
O CcC o oo oo
=
—
=

O = D e
—
SOOOOOOOO

—
=

Kideny
Infarct, moderate
Necrosis, moderate
Bacterial colonies, moderate
Liver
Necrosis, mild.
Bacterial colonies, mild
Lung
Within normal limits
Alveolar macrophages, trace
Congestion, mild
Hemorrhage,

—_

o O o o
&2

—
Py
—
=
—_
(== oo B o B o B e B o i o T o 3
=
—
o O oo
Roud
—
=

—

S oo o O oo CH OO oo OO
—
cCoSoooco oo
—
(=]
=
—
[yl
=
_—
R

=

—
ST O oo oo o

=

—

mJ

~

—
OOOOOOS!—'J—‘NHI—'NOH

<=

e I o B o B e B o B e i oo B o Y

coocoocooZocoTTooo
.
oS oo
e
-
p—
—_
o o3
St
—
ER=R=
S
—
— o
—r
—_
o3
e

oo o
—
OO O N
N

-trace
-mild
-moderate
Interstitial pneumonia,
-trace
-mild
Bacterial colonies, mild
Pleuritis, trace
Pneumonia, acute exudative, mild
Lymph Node
Hemorrhage, moderate
Lymph Node, Iliac
Hemorrhage, severe
Lymphoid depletion, mild
Bacterial colonies, moderate
Lymph Node, Mandibular
Within normal limits
Hemorrhage, mild
Lymph Node, Mesenteric
Hemorrhage, moderate
Salivary Gland, Mandibular
Inflammation, mild

CNOCOCOOHOR OO R -

cocor~rrooocOoOorRON
coocoococooc O H~O O

—
=
—_
Ry
—
=
—
=
—
=
—
—
—
=
_—
Rearg

—
=
—
=
—
—
—_
=
—
i
—
=
~—~
—
—
=
—
=
—_
=

—
=
—_
=
—
~
—_—
Rearg
—
—
_—
=
—
Ry

ﬁ
=2
o~
=
oS oBocr~rEBocoocdocSoocorRrrwo o
—~ —
T I A S T TG T g S
p— p—
cSogSoocdoocSoSo~oococ oo RO R
o
=
—_ —
c8o8oocSocoofodocoocoocoocoocooocoo

cSoSocoSococoSoSoocooocoocooooo
Fonn) —~
cSoSococTococlTad
pa— —
~
=

cSo8SooSooccCoeSococoo

—_

S

—_

<
cSodrottocoocSoZSoococoo
cBoc8oclocooToSocococooooo oo

—

=

—

=

Py

=]

Eond —~
cBoSocoSococSoSo

pa—— R

T~

Ry




MZE anthracyclineA| A DA-1262| HHEF0] SMei+ 197

Table IV. continued

Tissue 0 mg/kg/day 0.125 0.5 20 8.0
Observation (Control) mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Sex M F M F M F M F M F

Skin ) ) (0) ©) (V) ® (@ 1) (©) ()
Inflammation, mild 0 0 0 0 0 0 1 0
Necrosis, moderate 0 0 1 0

Skin, Ear 2) ) (5) 0)
Inflammation,

-trace
-mild
-moderate
Necrosis, moderate
Bacterial colonies, moderate
Excudate, epidermal surface, mild
moderate

0 0 0
) @) <)

Py
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R o
=
Eaon Y
oS o
pa—

Skin, Head
Necrosis, moderate
Bacterial colonies, moderate
Skin, Tail
Within normal limits
Acanthosis,
-trace
-mild
-moderate
Hemorrhage, mild
Hyperkeratosis,
-trace
-mild
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Inflammation,
-trace
-mild
-moderate
Necrosis,
-mild
-moderate
Thrombosis, no grade
Exudate, epidermal surface, mild
Skin, Thoracic
Hemorrhage, moderate
Bacterial colonies, mild
Spleen
Lymphoid depletion, mild
Stomach, Glandular
Within normal limits
Congestion, mild
Erosion, mild
Hemorrhage,
-trace
-mild
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Testis
Dilatation, tubular, mild
Hemorrhage, mild
Aspermatogenesis, mild
Urinary Bladder
Hemorrhage, trace
moderate

CODE: ( )=NUMBER OF ANIMALS EXAMINED.
M: male, F: female.
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3lgdct o] FEeA velhd glabEake Alg 3FA
AZ Fof v|Fdt FaA ZRPog o o] Eolgt
JdArEAbe ARl R] eofrh 19 T8¢ HAe Gl
&2 0.3 mg/kg/dayT-ol A 22 1=l2]7F 213 924
A AY F dapetge, U] FEE 2T AES
BEAZRA AEsiaok A7) 5 AFe FEelA i
EA & Fof v]ekdl F4A 23] Yehtow 53
0.3 mg/kg/day Tl M B 5Eo] FAL Vel
=g 0.3 mg/kg/day TolAE FE9 A4 W)
2= 9l cHTable V).

AFEAATN AT By A5 Fo%
HEle o FelAE veldA] ggteut AY 1354
o - & g0 Aol gy AFH v|msty
7+zb 2.0 2.8% AA vebdckFig 3, 4).

APRAFES FAAR APEATA Y AHAA
o5k HEE elfA] @kl 7 0.012 mg/kg/day
o] A& 8FA ), 7 0.012¢} 0.08 mg/kg/day T°]
A1 7Rl 22t dEgw) vlaste] dA|AQ) BAA

=
)
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Fo2 el 283w 7887ql 0.3 mg/kg/day
FolTol e AgAHge] Aad A vehyond
FAA Foa2 Holx& ¥sktHFig. 5, 6). AFF A}
BAHFE EUE A4EF ABELME A= FelA
5 ¥EE el A st

EAHRL HEFoTe] HE2TE G Agke
o) SR E HolAY SAA fAE et
WAE kot bzdAldR) ol FelMw o)ike T
57 gkt

dAgy A 0.3 mg/kg/day ol A AEF57)
bzt AA Jebgont FHFe Aol®= A3 0.3 mg/
kg/day 7-9] HEd3ee PAPES) Mol So] SAskHe
2 Z23x] 92 Ao Ak ciTable VI). 84
eha AAAAe) mRA A ol FeXE FEF
of o} Feiste] WS Vel 352 QgicKTable VII,
VIID).

AlfEE AAEES AFEEA7IA AT 559
74 0.3 mg/kg/day T9 A 1nte)r) meEled F2

Table V. Clinical signs in rats treated intravenously with DA-125 for 13 weeks

Interval: 1~13 Weeks 0

Dosage in (mg/kg) (Control) 0.012 0.08 0.3

Observation (12) (12) (12) 12 12) 12) (12) 12)

M F M F M F - M F

Appearance and condition

Abnormal material below cage 0 0 0 0 0 0 2 0

Firm areas 0 0 1 0 0 0 0 0

Portion external ear missing 1 1 1 0 0 0 0
Body surface

Abrasion 0 0 0 1 2 1 1 2

Focal swelling 4 1 5 2 4 4 6 6

Generalized swelling 0 0 0 0 0 0 0 1

Scabbed area 0 3 1 1 4 2 4 3

Skin discolored 0 0 0 0 0 2 4

Alopecia 0 2 0 2 1 0 0 3
Oral/nasal

Malocclusion 0 0 1 0 0 1 0

Red/brown material around nose 0 2 1 1 1 0 3 1
Eyes

Area around eye/eyelids red 0 0 0 0 0 0 1 0

Eye discolored 0 1 0 0 0 0 0 0

Eye small 0 1 0 0 0 0 0 0

Material around eye 0 2 1 0 0 0 1 0
Subcutaneous mass

Left ventral abdomen 0 0 1 0 0 0 0

Posterior ventral abdomen 0 1 0 0 0 0 0 0

Key: ( )=Number of animals alive at start of interval.
F: female, M: male
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Fig. 3. Body weight change in male rats treated L V. with
DA-125 for 13 weeks.
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Fig. 4. Body weight change in female rats treated L V. with
DA-125 for 13 weeks.
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Fig. 5. Food consumption values in male rats treated 1.V,
with DA-125 for 13 weeks, *: Significantly different from
control (P<0.05).
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Fig. 6. Foed consumption values in female rats treated L V.
with DA-125 for 13 weeks. **: Significantly different from
control (P<0.01).
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Table VI. Hematological values in rats treated intravenously with DA-125 for 13 weeks

Dose levels mg/kg/day

Parameters Sex
0 0.012 0.08 0.3
M 7.8+ 141 9.0% 2.12 8.3+ 1.60 65+ 1.11
% 3
Leukocytes (X 10°/mm?) F 52+ 100 6.0+ 165 5.7+ 117 5.1+ 176
M 7.63+ 0.503 8,05 0.697 745+ 0.378 6.92+ 0.450*
6 3
Erythrocytes (X 10%/mm®) F 6.81% 0.556 6,64+ 0.769 6.54% 0.539 640+ 0.734
. M 155+ 0.88 15.7+ 0.49 15.1% 0.77 14.8+ 0.75
Hemoglobin (g/dl) F 154+ 0,61 154+ 1,02 15.1% 0,39 14.6% 1.38
Hematocrit (%) M 442+ 2.96 45.7+ 348 434 250 41.2+2.74
ematocnt 7 F 413+ 2.83 40,6+ 3.59 39.6+ 2.84 39.1+ 4.82
—_— M 580+ 1.94 56.9+ 1.62 583+ 1.71 50,6+ 1.22
F 60.7+ 2.08 61.3+ 2.20 60.6+ 1.31 611+ 1.74
MCH (o0 M 204+ 145 19.6+ 149 20.3+ 1.38 214+ 1.09
PE F 929.7+ 1.22 233+ 2.02 232+ 155 23.0+ 1.72
M 35.2+ 2.04 345+ 2.20 34.8% 2.36 359+ 142
MCHC (%) F 374+ 175 380+ 2.11 382+ 2,17 376+ 2.44
M 1052+ 1183 1047+ 865 1002 144.7 1067+ 163.5
2 2
Platelets (X10°%/mm’) F 991+ 153.3 982+ 112.1 1006+ 72.7 1046+ 144.1
. M 0.1% 0.08 0.1% 0.07 04+ 0.08 0.1+ 0.08
Reticulocytes (/100 RBC) F 0.1% 0.08 0.1+ 0.05 0.1+ 0.06 0.1% 0.07
M 21.3+ 2,01 21.0£ 2.34 215+ 2.75 20.8+ 149
APTT (seconds) F 18.1+ 2.13 184+ 1.46 19.3+ 1.85 17.9+ 1.41
PT (seconds) M 14.0+ 0.79 13.3% 0.67 13.9+ 0.77 14.0+ 1.11
seconds F 12.8% 0.61 12.9+ 053 13.1+ 046 12.81 0.28

Each value represents meant S.D. of ten rats.
*: Significantly different from control (P<0.05).
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o2 Fobol o FEFH= 7oAl EAeo)cKCalab-
resi®} Chabner, 1991). & Al FAl2 ALr}
A o2 AAAT) 9 A Fe) A7 FEe] d
Abst 7ie 2 #AokEle]u), 2.0 mg/kg/day TollA] o] &t



MZE anthracyclineX| EFtH| DA-1252] ghES0] SAMeiy 201
Table VII. Biochemical values in rats treated intravenously with DA-125 for 13 weeks
Dose levels mg/kg/day
Parameters Sex
0 0.012 0.08 03
M 92+ 18.2 89+ 155 88+ 12.9 86:+ 17.9
AST (U/L) F 94+ 16.4 95+ 20.1 098+ 32.8 85+ 13.3
M 36+ 10.1 33+ 43 29+ 4.1 27+ 39
ALT (IU/1) F 32+ 82 31+ 79 41+ 303 30£95
M 685+ 178.3 720+ 300.4 642+ 2985 742+ 368.9
LDH (U/L) F 732+ 297.8 671+ 316.8 762+ 267.8 6664 168.0
, M 463+ 168.9 453+ 209.5 419+ 153.1 466+ 262.3
CPK (IU/L) F 480+ 230.9 472+ 274.1 501+ 164.3 424+ 130.0
. F 13+ 1.4 12+ 1.9 124 2.2 12+ 2.0
Urea nitrogen (mg/d/) F 13+ 1.9 12+ 2.2 12+ 10 13+ 2.9
Creatinine (mg/d) M 0.6% 008 0.5+ 0.07 0.5+ 0.08 0.5+ 0.09
reatine i F 0.7+ 0.07 0.6+ 0.07 0.6 0.08 0.6+ 0.07
Total protein (@/d) M 6.9+ 0.48 64+ 0.35 6.3+ 0.32 6.1+ 042
otal protein g F 7.1% 055 7.1+ 0.66 7.1% 0.66 6.9+ 043
. M 314032 3.1+ 0.26 3.1+ 0.22 3.0+ 0.34
Albumin (g/dl) F 37+ 0.30 3.6% 0.50 35+ 0.38 3.6+ 0.33
. M 3.2+ 0.44 33+ 0.23 3.2+ 0.30 3.1+ 0.44
Globulin (g/dl) F 34+ 042 35+ 0.26 3.6+ 039 3.3+ 0.24
AG rati M 1.0+ 0.18 1.0+ 0,11 1.0+ 0.16 10+ 023
ratio F 11+ 0.16 11+ 0.12 1.0+ 0.13 11£0.13
Triglyceride (ma/d) M 109+ 34.7 113+ 287 108+ 253 104+ 27.9 -
nglycende tmg F 67+ 135 68+ 14.1 65+ 6.1 61+ 12,6
M 63+ 98 62+ 17.6 56+ 14.3 53+ 10.1
Cholesterol (mg/d}) F 74+ 188 75+ 185 81+ 21.2 72+ 19.0
M 101+ 85 106+ 9.1 107+ 8.3 101+ 7.6
Glucose (mg/d) F 106 7.0 107+ 84 108+ 115 109+ 6.4
M 145+ 2.6 144+ 36 145+ 2.8 145+ 2.9
NA (mEq/L) F 144+ 21 145+ 2.9 144+ 2.1 144+ 2.8
K (mEa/L) M 5.8+ 0.67 5.9+ 0.82 6.24 0.89 5.8+ 0.81
mq F 59+ 0.75 5.9+ 041 5.8+ 0.72 5.8% 0.72
M 106+ 1.3 106+ 2.1 106+ 1.3 107+ 13
Cl (mEq/L) F 108+ 0.6 109+ 2.7 109+ 1.8 109+ 2.1
Ca (mgd) M 10.1+ 0.44 10.0+ 0.58 102+ 0.50 10.0+ 0.34
a F 104+ 0.28 10.6+ 0.49 104 0.36 103+ 0.42
P (gl M 7.3 0.70 6.91 0.89 74+ 101 7.1% 0.60
m F 5.8+ 1.15 6.1% 0.80 57+ 1.06 5.7+ 095
M 113+ 337 104+ 122 100+ 24.6 96+ 19.4
ALP (U/L) F 52+ 19.8 64+ 17.3 58+ 21.1 60+ 23.0
N M 0.3+ 0.11 0.2+ 0,11 0.2+ 0.08 0.24 0.07
Total bilirubin (mg/d} F 024 0.07 0.2 0.10 0.2+ 0.07 0.2+ 011

Each value represents meant S.D. of ten rats.
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Table VIII. Urinalysis values in rats treated intravenously with DA-125 for 13 weeks

0 mg/kg/day (Control) 0.012 mg/kg/day 0.08 mg/kg/day 0.3 mg/kg/day
Parameters measured  Sex
MEAN S.D. N MEAN S.D. N MEAN S.D. N MEAN SD N
Volume (m/) M 15.6 6.14 10 19.1 844 10 12.5 4.72 10 20.0 8.67 9
F 11.7 623 10 14.6 862 10 11.8 481 10 95 421 10
Specific Gravity M 1020 00044 10 1017 00054 10 1020 0005 10 1018 0.0075 10
F 1019 00120 10 1016 00064 10 1017% 0.0098 10 1019 00117 10
pH M 7.1 016 10 7.1 050 10 7.0 033 10 6.8 054 10
F 6.6 0556 10 6.3 048 10 6.5 055 10 6.6 050 10
Sodium (mg/16 hr) M 10¢ 27 10 & 31 10 & 33 10 g 3.3 9
F 6 26 10 7 15 9 6 2.1 9 & 31 9
Potassium (mg/16 hr) M 52.6 1421 10 49.3 1569 10 489 13.90 10 46.7 14.98 9
F 294 498 10 332 8.12 9 281 10.71 9 27.3 8.65 9
Chloride (mg/16 hr) F 14 46 10 16° 42 10 12 45 10 15° 55 9
M 1 2.8 10 13 2.1 9 11° 43 79 F 4.2 9

S.D.—Standard Deviation.

N~—Number of Animals, !This mean includes value (s) of<1.005, ‘This mean includes value (s) which exceeded the linear limit.

F—female, M —male.

Table IX. Absolute and relative organ weights in rats treated intravenously with DA-125 for 13 weeks

o Male Female
Parameters Control 0.012 0.08 0.3 Control 0.012 0.08 0.3
Body weight (g) 512+ 508 511£50.3 5161382 500L£465 276+ 126 2821263 276X 229 275+ 263
Brain (g) 2.04£0.120 2.09%0.110 2.05£0.135 2.07+0.095 1.92+0.098 1.90+0.097 1.86%0.085 1.94+0.101
Brain/B. W. (%X 10) 401+ 0449 4.11+0371 399+ 0334 417+0370 696+ 0418 679 0.745 6.79+ 0479 7.11%0.621
Adrenal (mg) 741131  77+142 81245 75t 160 89t 145 88+ 138  91+206 90+ 147
Adrenal/B. W. (%x10% 144+251 151+302 1571430 151%354 322+£500 3131459 331+798 328+572
Heart (g) 175+ 0142 1.67+0.172 1.84%0.280 177+0.138 1.12+£0.089 1.10+£0.146 1.08+ 0077 1.09+ 0.093
Heart/B. W. (%X 10) 34310268 3.27£0.199 3.58% 0542 3.57+0432 4050334 390+ 0508 3.92+ 0212 3.98+ 0.242
Kidney (g) 442+ 0582 4.10%0.524 4.28+0.348 4.09+ 0426 2.32+0.141 246+ 0327 2.32+0.179 236+ 0.230
Kidney/B. W. (%X 10) 863 0.756 8.06+ 0938 833+ 0.739 819+ 0.669 840+ 0464 876+ 0966 841+ 0451 862+ 0584
Liver (g) 17.86% 2.232 1846+ 3.329 18.71% 2.401 17.59+ 1,701 9.77+ 1.199 10.00+ 1432 9.24+ 1.041 9.51% 1.274
Liver/B. W. (%) 349£0.233 3.59£0.349 3.63%£0.346 35310258 354+0.390 3.55+ 0444 3.36L 0.366 3.47+0.386
Lung (g) 204+ 0.184 2.08+0.288 2.01+0.135 225+ 0349 156+0.190 1.60+0.207 15710224 158+0.151
Lung/B. W. (%X 10) 399+ 0.348 4.09% 0.576 3.92% 0.330 4.51*+ 0.629 5.66* 0528 572+ 0.899 572+ 0.875 5.79+ 0.638
Pituitary (PT, mg) 15+ 2.0 1525  17*+20 16+ 2.1 19+36  25*+59 194 4.0 19+ 3.1
PT/B.W. (%X10°% 288+ 0551 2.98+ 0464 3.331 0428 3.16+ 0480 693+ 1.163 8.78*+ 2,167 6.79% 1514 6.96+ 1.011
Spleen (g) 0.82£0.118 0.81* 0.144 0.87£0.102 078+0.135 0.53+0.095 055+ 0.693 0.51%0.059 047+ 0.074
Spleen/B. W. (%X 10) 161+ 0.168 1.58+0.236 0.69+0.187 156+ 0265 1.94%0.357 1.96+0.321 1.85+0.240 1.72+ 0.226
Testis (g)/ovary (mg) 384+ 0300 340+ 0.816 3.70£0.260 363+t 0540 161+214 160+184 161+274 157218
Testis/ovary/Body 754+ 0.667 6.71%1.659 7.19+ 0519 7.32+ 1262 586+ 0.885 5.71£0.715 5.88% 1.096 5.74+ 0,882
weight (%X 10/% X 10%)
Thymus (g) 042 0.078 0.41£0.129 0.41£0.082 0.32*+ 0.072 032+ 0.041 0.32+£0.082 0.30+£0.056 0.29% 0.063
Thymus/B. W. (%x10)  0.82£ 0.137 0.80% 0.245 0.80%0.156 0.64+0.156 1L16£0.172 1.12£0.246 1.10+0.206 1.05+0.232
Thyroid (mg) 28+ 3.7 29£52 3443 28+ 4.0 22+ 4.5 26+ 5.8 23+ 5.7 29+ 4.9
Thyroid/B. W. (%X 10°) 545+ 0.825 5.70% 1.206 6.56x 0.985 575 1.020 7.89+ 1.660 9.29+ 1950 8.27+2.037 8.07+ 1.599

Values represent mean® S.D. of ten to eleven rats.
*: Significantly different [rom control (p<0.03).

**: Significantly different from control (p

<0.01).
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Table X. Microscopic observations in rats treated intravenously with DA-125 for 13 weeks
TISSUE 0 mg/kg/day 0.012 0.08 0.3
OBSERVATION (Control) mg/kg/day mg/kg/day mg/kg/day
Sex M F M F M F M F
NUMBER OF ANIMALS EXAMINED 12 12 12 12 12 12 12 12
NUMBER WITHIN NORMAL LIMITS 0 0 4 3 2 3 0 0
Adrenal Gland, Cortex (12) (12) ) (0) 0 (0) (12) (12)
Within normal limits 12 12 0 0 0 0 12 12
Adrenal Gland, Medulla (11) (11) (0) (0) (0) (0) (12) (12)
Within normal limits 11 11 0 0 0 0 12 12
Brain (12) 12) 0 (0). ) 0 12) 12)
Within normal limits 12 12 0 0 0 0 12 12
Heart (12) (12) ()] (V)] @ (0] (12) ()]
Within normal limits 9 "12 0 0 0 0 10 10
Cardiomyopathy, 3 0 0 0 0 0 2 0
-trace 1 0 0 0 0 0 2 0
-mild 2 0 0 0 0 0 0 0
Injection Site (12) 12) (12) 12) 11 (12) 12) 12)
Within normal limits 8 1 6 4 2 3 0 0
Hemorrhage, 1 0 0 1 3 4 1 1
-trace 1 0 0 1 1 2 0 1
-mild 0 0 0 0 2 2 1 0
Necrosis, mild 0 0 0 0 4 6 10 11
Dermatitis, trace 1 0 0 0 0 0 2 0
Inflammation, 4 11 6 6 5 4 6 6
-trace 4 11 6 5 5 2 5 5
~mild 0 0 0 1 0 2 1 1
Phlebitis, mild 0 1 1 2 0 0 0 1
Thrombosis, mild 0 0 0 0 0 0 1 0
Kidney (12) (12) (0) ) 4] (V) (12) (12)
Within normal limits 5 7 0 0 0 0 10 8
Hydronephrosis, moderate 0 0 0 0 1 0 0 0
Mineralization, tubular, trace 1 5 0 0 0 0 0 3
Nephropathy, chronic progressive, trace 7 0 0 0 1 0 2 1
Liver (12) 12) 0) (0) 0) 0 (12) (12)
Within normal limits 10 10 0 0 0 0 12 12
Inflammation, trace 2 2 0 0 0 0 0 0
Lung (12) (12) () V)] ey () (12) (12)
Within normal limits 6 6 0 0 1 0 4 8
Hemorrhage, mild 0 0 0 0 0 0 1 0
Granuloma, foreign body, mild 0 0 0 0 0 0 2 0
Macrophages, alveolar, 2 2 0 0 0 0 2 2
-trace 2 0 0 0 0 0 0 0
-mild 0 2 0 0 0 0 2 2
Mineralization, vascular, 4 1 0 0 0 0 6 4
-trace 1 0 0 0 0 0 0 0
-mild 3 1 0 0 0 0 6 4
Pneumonia, interstitial, 2 4 0 0 0 0 4 0
-trace 2 4 0 0 0 0 3 0
-mild 0 0 0 0 0 0 1 0
Ovary (12) @ (0] (12)
Within normal limits 12 0 0 12
Spleen 12) 12) (1) ) )} 0) 12) (12)
Within normal limits 12 12 0 0 0 0 12 12
Testis (12) 1) (1)) 12)
Within normal limits 12 0 0 11
Degeneration, seminiferous tubules, 0 1 0 1
moderate
Thyroid Gland (12) 12) (1)) ©) 0) 0 12) (12)
Within normal limits 8 12 0 0 0 0 11 8
Cyst, ultimobranchial, no grade 4 0 0 0 0 0 1 4

CODE: ( )=NUMBER OF ANIMALS EXAMINED.
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Fe] WEHA gAY FHEF AAE= ARS8
2 AEs e FAA] by oJAAAE el |
ergkek =¥ 0.5 mg/kg/day el A oFEFoiel B
gto] HAFZ7t JAS Jelgdern 0125 mg/kg/day =
o] Foll M oF-3 FAE uvehdr] gdgith B 43 4
FAYAY A 2mg/kg/day TollA 40%2] EEo
AR B A7) M F8o) vjehd 2o} DA-1259)
47 AARo] olgAdEAd A8 Al(e] 5, 1993) 1mg/
kg/day wollA T #Akel A9 & & 47 0)
ds HAFHA] goky AAEZ wlmws] Ew DA-1259
o FE9 S o HAbe Al AL ok #
olol fsle] AAHE o 4 rck

47 2FAAANPY] AFHF Bd)23lo] 13F ofFA
=82 03, 0,08, 282 0012 mg/kg/daye) L-ake
B2 AAslgh A 8%F 03 mg/kg/day 9 47 10}
2]7 A8 2694, 2]z Al 9244 @Al 2T
IETY FE] 1= LS A Alsksdh A|H 26
AR HAbgl FE9] AagalS &9k B 276 o
a3 ghe AR wgken AE 924 HAR FEL
Aol F2 7oz AG=Egch zLarel 03
mg/kg/day Lol A AFe] JRFa} vlaste] gk zhz}
29} 2.8% Aot oleld A5 Wil noksA|Rt 45
DRFA)32] 0.5 mg/kg/day Fof F-ol| 4] oFEFo] & 2~3
FA ol AFo] dEwH vmsle] F3iA A AL
AaE AZERE APEA Fold o) Jehd AF
7} AAE AAEgc AVERE 5 F 34
FAZY 7Y AS dz=TrH blaste] AR
o A35lA Fastdon 4o AsE BAEA R4
A e 2] kghont fekelEH o2 7345 vely
o} F4& DA-1252) -2 anthracycline#] 3}¢+a] 4} do-
xorubicin®] E7|¢} 7|E o]83 135 ofFAEAHAH
(Bertazzoli %, 1972)3} DA-1252] 4F olgAEAA8
AAHe] 5, 1993 X FZ2 Foll ABGlo] FEFolo
wel ol mIZFsA Feke] 2EaE Vel Az 2
DA-1259] 135 olg S Aol AE A3 Ede] Fo
of wiE stz #AdEdck e FAL gEEAAA
ARA el FeFAe) dXshe 2 HEE vER
@kl = o2 okEFois) Bux Hile 033 008
mg/kg/day TollA me|9] FALR-9] FojzAz) PP
AA At FEE e ol wWHLe HEEAHL 7
A A Y] Fa}A] 2wEe] FEo] gsiMe veld
T 9= 272 2 doxorubicin® 22 ghalA|e] FaAx
dojiles Aoz wHyHEw 9)ckIgnoffos} Friedman,
1980; Rudolph &, 1976). DA-125 ¥=3} 7}3} A XTEAL
7HAH & APATN A FARES me] F9FA ] 3
AHE g 7l R Mol galdlA FoiA) 2 2 A
FRAINE 08 ez 2Pt 29 0,087 0.012
mg/kg/day Tl A At AT ArFe o 237t
YAIH o R e S4B ge] ATtz oA

Qe 5 - 2E vehont AEH =k S4gHe s
7t i WskE AAET ofEFeisl BN o
ot H3kE AZEA] ekotc)k ¥ DA-1259) 135 o}F
HEJA P Adhe FolgakdAa] AP SR
A8 AveHAl debdel o2’ o= DA-1257}
SR el A = P SAwEa AaLE dehge
4e49) Aols} Hoia] Feigkel sake] 27} wal &
ARt AAE dehdAg B4e] Ae vhehia) ¢
vt eb7] wjEel He R st glch

E olgAEA AgelA] 0012 mg/kg/day Foll A
FEFol} FHHNA R} FAWE =R o}
T3] -4-3HNOEL)2 0.012 mg/kg/day 2 3|9l om, 31
$479 03 mg/kg/day TolAE gt AF:ZErbedA,
FAFRAE 2202 FBFARY FH2A A4}
of EAWslr vehdont olad EAL A 5
AstEE v)ode AezA HuAL4MTD)-2 0.3
mg/kg/day & °Fzk A43E ZoE FAE O

AN

B Q7= mhakr)e ez AshEt 3] Folkale] ¢
Ao ojFF o ofd] Ao A=k
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