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ABSTRACT: A subacute toxicity study of cis-malonato[ (4R,
5R)-4,5-bis(aminomethyl)-2-isopropyl-1,3-dioxolane Iplati-
num(ll) (SKI 2053R) was carried out to obtain information
on its toxicological profiles, and to determine the maximum
tolerated dose in beagle dogs. Four groups of beagle dogs
(2M and 2F per group, 0, 0.5, 1.0, 2.0 mg/kg/day) were given
15 i.v. injections of SKI 2053R. In order to compare the toxic
effects of SKI 2053R with those of cisplatin, one group was
treated with cisplatin (0.7 mg/kg/day) according to the same
treatment schedule. The dosing schedule was divided into 3
courses of 5 consecutive days with 23-day dose-free intervals
between each course. After completion of the treatments, re-
maining dogs were necropsied under established guidelines.
Three of four dogs in the high dose group and one of four
dogs in the middle dose group treated with SKI 2053R died
of hypovolemic shock secondary to hemorrhagic and ulcera-
tive enterocolitis. No toxicity-related mortality occurred in the
low dose group of SKI 2053R. No survivor was observed in
the group of cisplatin. Clinical signs including vomiting, diar-
rhea, anorexia and loss of body weight were apparent in dogs
given either cisplatin or high and middle doses of SKI 2053R.
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Severe thrombocytopenia and leukocytopenia were observed
in the high dose group of SKI 2053R and cisplatin-treatment
group, while toxicities as bone marrow suppression were re-
versible. The significant elevation of serum ALP values in
groups of SKI 2053R (2.0 mg/kg/day and 1.0 mg/kg/day)
and cisplatin (0.7 mg/kg/day) was observed. Slight proteinu-
ria was observed in high and middle dose level groups of SKI
2053R. In histopathological examinations, pathological alte-
rations of liver, kidney and spleen were noted dose-dependa-
ntly in dogs treated with SKI 2053R, and there was no overt
sign of toxicity in low dose group of SKI 2053R. Compared
to SKI 2053R, more severe drug-related toxicities occurred
in dogs treated with cisplatin. It was estimated that maximum
tolerated dose of SKI 2053R in this treatment schedule was
0.5~0.7 mg/kg/day. In conclusion, overall toxic potential of
SKI 2053R was approximately 3 times lower than that of cis-
platin with respect to lethality.

Key Words: Subacute toxicity study, cis-Malonato[(4R,5R)-
4,5-bis (aminomethyl)-2-isopropyl-1,3-dioxolane Jplatinum(ll)
(SKI 2053R), Beagle dogs.
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¢is-Dichlorodiammineplatinum(II) (cisplatin : CDDP)& 914802 of8j7}x] Z9ke] 28
o2 f&Fol WA FUAZA da] Algso1A grkRogenberg, 1969). 2L} o] &
FAE AT 2189 B4 Jom(Michael £, 1989), £3] Aldo|H Alg FES} A=A
% ABEAFT B2 ARt Avhs Rol HEAT) kA o8 TR Zoly) Y] B
W FEAE] MEHAEY, L F A 24K 93 F24 A cis-diammine-1,1-cyclo-
butanedicarboxylateplatinum(ID(JM8; carboplatin; CBDCA)= H|i& AAEA As71=4
2 G747 HAo] vhe Ao A} Carboplatin® P3887 L1210 leukemia, B16 mela-
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T3k AU EE A2 cs-dichlorodiammineplatinum(II)(Aldrich Chem. Co.)& AH&-3lth

oy

HEEE

87/l d & o] ¢h49] 7)(Beagle)E Marshall Farms(USA) & 2 2] ¢ 119}e], A 11vla)&
Ths Ao S8 717HE o 179 FRoH, 1L 77E duksAS Bty
AT TES &7 A7 10v R At Alfe AlFstanh AR A Ee AR ANE tag
HAH S o] 8313l AT EAY dFolle AFHE, BA, TEH AIE7I ANEALAE S
712 gk label & HF-3HAT

Alsad

S-gE HYE 7H 2% 23+ 3T, AUSE 50+ 10%0] e, 3734 10~123)/hr,
FPS 2o 12417 WY cycle(07 : 00 A5~19: 00 A£%), 2E+ 150~300 LuxE %
At A1g A 717P%°} A3 FABIATE AtEE AL FHALRGEEEY Zeof TIAIR)E
A HANTR LY, SFE AFEFE AFAAHAAAY

AEEd =H|2l Fofdky

Al g el g atS ol ““:Lfﬂ' Fdde e AEE FoEdd AeAd9rE =59 0.22 ym memb-
rane filter(Millipore, USA)E o]|&3le FFH o2 A3 T AHw LHE EAdged, 549
34 59 A& Fostal 23Y FAXIE FoPiRlS 47} 35 HkEEth £ A e T4
Wrjo] PR AMAATY oAt gl FAH ol fi= ¥ "]@%Z‘-—J% FAA ZA LA E Bt
ohug} AR E 54 2H8-o] qlo YAV o ¥ FES S EVE 23 o] B
A4 el F3kAck ol2d FouHE vjx N A AUd HIHA] el A
EA18 Hrlsl=d| AFE3= protocole] YFrolm g o] F 3} HDavid, 1973). 3+ SKI
2053R 9] BEL 2.0 mg/kg/day bw.& 155 Rolsls 2o AT EAF 02 she] TH) 224
NS AR olei3 B AL V&Y HERFEA FGAd 2 A EA A4

£ 52 4T AR Tk 2R

F

Algzel =M

S 2+ 10mhE] o] beagle 7HE &2 o 82 F- A X273 cisplating- 0.7 mg/kg/day b.w.
2 B3 AUNRTE T, SKI 2053RS A3 FH] 22 &3 Fo7(0.5 mg/kg/day
bw.), 8% F97(1.0 mg/kg/day b.w.), & &F Fo77(2.0 mg/kg/day bw.) 2. & 3= 371
£ FATLE T

A% Schedule W ZAER

A4 schedule® Scheme 18} 2t}
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Fr(anorexia, salivation, diarrhea, vomiting, polyuria, anuria, fecal change)®} L 4% &
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19, 4 ARPAFOR SsEom, SRHAT 4L ARAER FEUs o
ZRE AIEMNAF 370 7R 5= 18] %_]?-__] 2 Mo s =AY}
AFE5A-L BE T2 thdte] Al E 7H*ll?°ﬂ A PEE7A w5 13] FA et o, HAAL=

E5 thstel 3Yel 13] Pakshizr] R4 viz Aol WAStAL Eeh wHA BE
5ol tiste] 370gel 18] $ES A, 1 ko ety Y =FE FEF S, A
ZAAME A E A (AmesAte] N-multistix) S AF4-3}<] pH, protein, ketone, urobilinogen, biliru-

lo -{N o 10

fr OPF rzi
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Scheme 1. The design of experiment.
¥: Blood collection, ®: Intravenous injection periods (5-consecutive daily injection), (1: No treatment
period, S: Sacrifice

bin, glucose @ blood& &A 3 tHMoon %, 1989a; Moon 5, 1989b).
dolsta] Bl o Y5ishA dAl 3 il sty Habe AAAN L Eulo) Adale] A
d7[RBO), NET4(WBC), slviEI | EX|(Het), 8 2Z 28 (Hgb), 4B<PLT), vl
%*é T-(Seg. N), 9 st-+(Lymphocyte), &7 (Monocyte), A+ (Eosinophil), 3.9 715 (Basophil)
< Coulter counter S-plus IV(Coulter)& o] &3t 23zl on Unt AF3}sta A = A
Aﬂ Yo dF-5 Heof 3087 WAt S uE QAEE(3,000 rpm X 15 min)diA Qe
#7oll i34 alanine transaminase(ALT), aspartate transaminase(AST), alkaline phospha-
tase(ALP), €3 (blood glucose), &2 (total protein), bilirubin, @2 22 A(BUN), creati-
nine, Na, K ¥ Cl 5-& 28584 7)(RA-XT, Technicon)& o] &38}] 339 HKangs} Lee,
1992).
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AL #4725 gAh

SKI 2053R] A& FoZ(T2)ol A MR T cycledMe g5 HFolA FolH<l <
AZAFol YR it £ o) Fok 3YA Y TEES b} I EEHeH, FHA Fo cy-
cedlFe Aunt AAE sl oy FIA B0l HAk 3MA FoF cycledll X R e
Eo)HQl gdFAtol BEAHA Yskon], Fofr|rla] ol d AAE LS BEEA E3ATt
gy gAY Ae Tl ko] A TE/F BHAE oW, FokA At FEE 3
Ro] FAH AT

SKI 2053RS] 8 FA(T3)e & 2FolA AHA o cycle 71753t ol
EolA¢l YAFAS BFEA Ealgou ForitE F4 wrld 3 E € g e Aol
DALY FHA Fo cycledMe dWn HALE Fe fEC] $FFY Y, Fr|Eet
TE, dAA 90 HAL 2 §A(salivation)S Frh7t Abdete A e FEH Ak 3AA Fo cy-
clesl A= %ol g Eo] gou, F717to) Ag {7 HAME e o] FEHUTL

SKI 2053R¢] &% FoF (TN AR Fefr)o) LES HAMS 3h, A wabA
A &3 A4S et £AF GA 9 N7 1eka R Abgeia, For)9 Frefrldl
Unja Aolde MEL 48 §¢ 2 FES HAE dh= Fo] #EFHU) A9 1nlle
3R Foprlol HAAL HALE 3 F Alslgon, 79 1ntele NPT EAIZA] Aot
o= 3Ho| YUk

S 2B A9l cisplatin T T A Q7| BF AMEE e, FE A AAMSHE

wolrt Algalt.

Atakg
AR A= FAHZE A cisplating F93F T3} 1&F FA7(2.0 mg/kg/day)oll A BT
Apatgon), Eree D AgEo 2 FoJF F3 FAA Q2L EE AR T80

11 tHTable 1).

FANME FARRERS Fod oA BF APgsRed, 188 F97(2.0 mg/kg/
day)® F7+-8% F97(10 mg/kg/day)ol X 2z 1ata]4] Algatg o, A8 FFoAT(0.5
mg/kg/day) B XX g 2EL Algste 58S #FE F gk

HE 2t

79 AZ L PUUZZEL T8 Z(TH)e] A8 A 710 F3tel NYEAS Foi@
T W, APEA FAT oA §FIEAY P UehiATh 38, 4R
A% WSk PN ERA FoiFo]l APEAS T FB0H A A IS Sl Uk,
SKI 2053R & Foiet 5 Aol o @ §FIEH Wske BT 5 SIUTKTable 2, 33}
Figure 1, 2). T8, RE Foi2e) AERo] QoiA Agsr] o] @A AFULT} B

A

HAL
B2 ne Ay, 28 BT BAX] 2o AAE Ao ol S E
#A&g = ArKTable 4, 5).

NYBE iz ® dolgls el hAL 2%

PR ER S cisplating FIP T wPAE WAL QA BF Al BAE 5
g

FRY wA 22 FUEHL0 me/kg/day) s 31§TH20 me/kg/day) Fd7e] Aol A
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Figure 1. Mean body weight changes of male beagle dogs.
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Figure 2. Mean body weight changes of female beagle dogs.

Zyzt 1ot ekt eyl BEE o, & AAF @5 tsiAe ofFyl olide] #
252 ggktiTable 6).

HA ] AL 2L 37 & T B A vkl @liert Ao, FH A 9}
X 2

7R 2 g AL G tElME o o) ide] #ES A FtthTable 7).

EHEbE gl HA MEIstE ZA &H

28 A 5o cycled} 3914 Fof cyclerto] o] F2]7|(55A M)l FATHA ZAlel A, SKI 2053R
Folte] 4=7l3l <bzle] WBC} platelet )7} Fx 2 tjZtol Hlele] Sz oz 18
Fow ZAFE A ojAe ATE B o, o5 £ TN - vl & dAT
Z7teh tEo] Tn| g #AR Ui #AEJrTable 8, 9). 18} ojeb= Auts]A
AMRBEEA 150 AArst GAE AAjo A= plateletx] 7} tzwol vlste] ngFoz &
FE 5o AES HYn, WBCE thz# 8289 ti(Table 12, 13).

297 T cycled} 3R Fo cycle Ato]e] F2] 71558 A A AsI A PAlAZ A



Table 1. Mortality of male and female beagle dogs
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Do Weeks
Sex  Groups (mg /?(eg — Mortality
/day) 0 1 2 3 4 5 6 7 8 9 1011 12 13
Male T1 0 0 0 000 00 0 0 0 0 0 00O 0/2
T2 05 0 0 0 00000 00 0 0 O0 O 0/2
T3 1.0 6 00 00 0O1 00 0 O0O0O0OUO0 1/2
T4 20 0O 0 0100 00 0 O0O0O0O0 O 1/2
T5 0.7 0 6 00001 0 01 0000 2/2
Female T1 0 0O 0 0O 00OOOOC O 0 O0O0O0TUDO 0/2
T2 0.5 0 0 000 0 OO 0 0 0 o0 O00O0 0/2
T3 1.0 0 0 0O 0O0 00 0 0 0 0 000 0/2
T4 20 0O 061 00 00 0 0 1 000 2/2
T5 0.7 0 0 000 OO 1 01 0 0 00 2/2
Table 2. Body weights of male beagle dogs (unit : kg)
Week Groups T1 T2 T3 T4 T5
€% Dose (mg/kg/day) O 05 1.0 2.0 0.7
0 121+ 0.8 13.0£ 0.6 131+02 13.0+0.1 13.0+0.0
2y (2) 2 {2) 2)
1 121+0.8 126+ 0.2 128+1.0 124+ 04 10.7+1.2
2) (2) {2) (2) {2)
2 115+ 0.6 11.8+04 121+1.0 109+ 0.9 98+14
2 2) {2) (2) (2)
3 11.8+0.8 120x£ 05 123+ 09 10.0 87+18
(2) {2) (2) (1) (2)
4 120+1.0 11.3+0.3 126+ 10 11.0 9.0+22
{2) {2) 2 {1) (2)
5 122+1.0 102+02 11.7+0.8 11.0 10.3+15
(2) (2) 2) {1) (2)
6 128+ 0.7 120+ 06 140 115 87
{2) 2) 1) (1) (1)
7 131+ 04 132+13 14.3 11.8 8.7
{2) {2) 1) 1) (1)
8 129+ 04 133113 15.0 114 9.6
{2) {2) (1) (1) 1)
9 13.6+0.1 13621 14.1 12.6 -
{2) {2) {1) (1) (V)
10 134+0.3 13614 13.6 115 -
{2) 2) 1 (1) ©)
11 13.6+0.1 136£20 129 119 -
{2) 2 (n (1) )
12 138+0.2 137+ 13 134 120 -
(2) {2) (1) (1) (0)

Values are expressed as meant S.D.

. No. of animals examined.
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Table 3. Body weights of female beagle dogs (unit : kg)
Week Groups T1 T2 T3 T4 T5
€% Dose (mg/kg/day) O 0.5 1.0 20 0.7
0 105+ 1.1 11.7£09 122+0.2 122+09 122+ 0.2
2y 2 2 2 (2
1 104+1.2 108+1.8 123+038 11.7+03 119+0.7
(2) (2) (2) (2) 2)
2 10.3+19 10.0+1.1 11.0£05 10.2+ 0.3 99+1.0
(2) (2) 2) (2) (2)
3 103+1.8 102+ 1.1 11.7+ 0.3 10.1 90+15
(2) {2) (2 (1) 2)
4 106+£19 105+14 11.1+1.1 106 9.1+17
@) 2 (2) (1) (2)
5 116+ 09 114+04 9.8+0.3 84 68+13
(2) {2) 2 (1) 2)
6 10.7£21 9.1+07 118+ 04 116 82+1.7
(2) (2) (2) 1) (2)
7 115+ 24 10.0£0.7 11.9+04 114 94
2) (2) 2) {1) 1
8 118+20 10.3+0.8 13.0+£0.3 120 10.0
(2) (2) (2) (1) 1)
9 118+23 102+1.0 13.0+13 11.0 -
(2) (2) (2) {1) v
10 121+23 99+1.3 122+ 0.6 — -
(2) (2) (2) ) Q)
11 121+25 102+14 126+ 0.8 — -
(2) (2) (2) () Q)
12 125+0.1 108+ 2.0 129+0.2 - -
2 (2) (2) () (0)
Values are expressed as ineant SD.
% No. of animals examined.
Table 4. Opthalmoscopy of male beagle dogs
Group T1 T2 T3 T4
Dose (mg/kg/day) 0 05 1.0 2.0
Day 90
No. of animals examined 2 2 1 1
Normal 2 2 1 1
Table 5. Opthalmoscopy of female beagle dogs
Group T1 T2 T3 T4
Dose (mg/kg/day) 0 05 1.0 2.0
Day 90
No. of animals examined 2 2 2 0
Normal 2 2 2 0




Table 6. Urinalysis of male beagle dogs
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Parameters

Detection
level

no =
S pd

pH

Protein

Glucose

Ketone

Urobilinogen

Bilirubin

Blood

6.8
7.0
75
8.0
85

+

30 mg/d!
100 mg/di
300 mg/di

Normal
+0.1 g/d!
+0.25 g/di
++0.5 g/d

*

++
+++
Normal
1 mg/di
2 mg/d!
4 mg/dl
8 mg/d!

+
++
+++
+(¥1898)
+(89)
+

CSCOSONOOTONODOONIOOTNOCONCOOONOCOHR RO

QCQOONIOOONOOOONOOONODOONOODODONOO O N’:’;

COOHODOOHODOOHOOOOOOHOOFROOHOOOO '—-‘3

COOHOOOHROOOOHROOOROOO~OCORHOOORODO P—‘S’

a: No. of final sacrificed animals

b Couldn't detect because all dogs were dead.

Table 7. Urinalysis of female beagle dogs

Parameters

Detection
level

N =
S

pH

Protein

6.8
7.0
75
8.0
8.5

+
30 mg/d!
100 mg/dl
300 mg/d!

QOO O—~==OO

coorroorom T

coormrrocorro|n]
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Table 7. Continued from Table 7.

Parameters Detection T1 T2 T3 T4 T5
level 2° 2 2 0 0
Glucose Normal 2 2 2 - -
+0.1 g/di 0 0 0 - -
+0.25 g/di 0 0 0 - -
++0.5 g/dl 0 0 0 - -
Ketone - 2 2 2 - -
+ 0 0 0 - -
++ 0 0 0 - -
+++ 0 0 0 - -
Urobilinogen Normal 2 2 2 - -
1 mg/d! 0 0 0 - -
2 mg/di 0 0 0 - -
4 mg/dl 0 0 0 - -
8 mg/di 0 0 0 - -
Bilirubin - 2 2 2 - -
+ 0 0 0 — -
++ 0 0 0 - -
+++ 0 0 0 — -
Blood - 2 2 2 - -
+ (v]8-3) 0 0 0 - -
+(£3) 0 0 0 - -
+ 0 0 0 - —
°: No. of final sacrificed animals
b Couldn’t detect because all dogs were dead.
Table 8. Hematological values of male beagle dogs at day 55
Groups T1 T2 T3 T4 T5
Dose (mg/kg/day) 0 05 1.0 20 0.7
Parameter,”No. of animal 2 2 1 1 1
RBC(X 10°/ul) 6.10+ 0.85 6.55+ 0.59 6.71 482 5.84
PCV(%) 41.00+ 141 4550+ 212 44,00 33.00 39.50
Hgb(g/dl) 17.05+ 460 2145% 035 19.30 15.30 15.10
WBC(X 10%/u)) 10.55+ 0.28 8.68+ 4.07 3.50 5.90 205
Platelet(X 103/pl) 1095214335 89.05+15.20 54.71 891 8.58
Segmented Neut. 67.00+ 424 5350+ 0.71 6.00 14.00 8.00
Stab cell 150+ 2.12 300 141 2.00 0.00 0.00
Lymphocyte 28.00+ 283 4150+ 212 83.00 81.00 80.00
Eosinophil 0.00+ 0.00 1.00+ 0.00 1.00 0.00 10.00
Basophil 0.00+ 0.00 0.00+ 0.00 0.00 0.00 0.00
Monocyte 350+ 354 1.00+ 141 8.00 5.00 2.00

- Values are expressed as meant S.D.

#AH o2 E=ktiTable 14, 15).

9, 93 T cisplating Foddt T4l BUNH creatinine©] 2HA 5o cycle#
3 & Fof cycle Abol o] F A 7](65 U A o] & 4B 8 eh 2 AL A Aol A] tf 220l v] 5] & & 5}A)
F9ktHTable 10, 11).
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Table 9. Hematological values of female beagle dogs at day 55

Groups T1 T2 T3 T4 T5
Dose (mg/kg/day) 0 0.5 1.0 20 0.7
Parameter,”No. of animal 2 2 2 1 1
RBC(X 10%/ul) 6.05+ 054 592+ 0.04 6.39+ 0.12 532 6.28
PCV(%) 4350+ 0.71 4050+ 071 4000+ 283 3900 42.00
Hab(a/di) 2050+ 0.14 1940+ 113 1945+ 035 1820 1880
WBC(X 10%/u)) 11.78+ 117 654+ 112 560+ 283 3.05 3.65
Platelet(X 103/ul) 12097+ 2140 13085x 12024 114.12+£2465 56.76 6.90
Segmented Neut. 71.00x 0.00 4400+ 3253 3200+36.77 6200 31.00
Stab cell 0.50+ 0.71 3.00+ 283 350+ 354 5.00 0.00
Lymphocyte 2550+ 0.71 49.00+f 3111 5900+£3818 2600 61.00
Eosinophil 3.00+ 141 200+ 283 050+ 0.71 0.00 7.00
Basophil 0.00+ 0.00 0.00+ 0.00 0.00+ 0.00 0.00 0.00
Monocyte 0.00+ 0.00 200+ 141 500+ 2.83 7.00 1.00

Values are expressed as meant S.D.

Table 10. Serum biochemical values of male beagle dogs at day 55

Groups T1 T2 T3 T4 T5
Dose (mg/kg/day) 0 05 1.0 20 0.7
Parameter,”No. of animal 2 2 1 1 1
Glucose 69.00+ 0.00 8150+ 354 100.00 73.00 46.00
TP 6.05t 049 635+ 0.21 6.30 6.40 6.40
AST 2250+ 7.78 3000t 0.00 30.00 42.00 19.00
ALT 1500+ 141 2350+ 354 17.00 14.00 12.00
ALP 183.00+ 22.63 28650+ 197.28 466.00 490.00 645.00
BUN 13.00+ 0.00 19.00+ 849 7.00 9.00 32.00
Creatinine 095+ 0.07 085+ 0.21 1.00 092 2.10
Na* 143.00+ 141 137.00x 0.00 137.00 142.00 140.00
K* 440+ 0.28 490+ 042 4.60 4.80 4.20
cl- 110.00+ 566 11750+ 212 104.00 123.00 128.00
Bilirubin 040+ 0.07 007+ 0.01 0.19 0.07 0.19

Values are expressed as mean® S.D.
TP, total protein; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline phospha-
tase; BUN, blood urea nitrogen.

=
=t !

1) AIE2|2Es Ar2E JHof cigt #4

G 2T cisplatin F-of oA R "ol AFa 8] len, FAdle Aol
g AR FAdutol Heg o) BrIEYe 2= 9o AN e (Figure 3), AR =ol=
37 15 em A5 52 F2F97F o el d] BEE A A7) sk ke 7} 4 2] gtk
fij g A7lME Sold w3 §bA B s #FEA Bk

SKI 2053R9] 718 & Eojq @ £72 & Eotoa] APg3 e on= AR 35y
on, FEFNT AREAT FHA = AelAFY A= A7 1~1.50m He o &

597 Tl $EE ) on(Figure 4), 392 &, 0] #&HUTh =3, °Wtﬂév’j°ﬂ

vt} dmE GapARt A Aol & 8ol HAH AHFigure 5). ¥, thE A71EAM =
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Table 11. Serum biochemical values of female beagle dogs at day 55

Groups T1 T2 T3 T4 T5

Dose (mg/kg/day) 0 05 1.0 20 0.7

Parameter,/No. of animal 2 2 2 1 1
Glucose 6500+ 141 7350+ 1344 7950+ 1344 87.00 10550
TP 625+ 021 630+ 071 6.15+ 064 7.00 6.35
AST 2350+ 1061 3550+ 354 3250+ 636 2600 31.00
ALT 1650+ 071 1450+ 354 5800+ 5657 1400 5050
ALP 27500+ 151.32 290.50+ 20294 36250+ 163.34 502.00 286.50
BUN 1000+ 283 800+ 141 1250+ 1202 500 1280
Creatinine 090+ 000 099+ 000 090 0.14 0.70 490
Na* 140.00+ 2383 13950+ 0.71 14000+ 141 13500 141.00
K* 435+ 007 415+ 049 460+ 000 420 420
Cl- 10950+ 7.78 120.00+ 0.00 11550+ 0.71 107.00 115.00
Bilirubin 018+ 0.11 0.30£ 0.30 0.10+ 0.00 0.35 044

Values are expressed as meant SD.
TP, total protein; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline phospha-
tase; BUN, blood urea nitrogen.

Table 12. Hematological values of male beagle dogs at one week before sacrifice

Groups T1 T2 T3 T4 T5

Dose (mg/kg/day} 0 0.5 1.0 2.0 0.7
Parameter,”No. of animal 2 2 1 1 0
RBC(X 10°/ul} 694+ 122 6.61+ 052 536 417 -
PCV(%) 4550+ 636 4500+ 141 38.00 32.00 -
Hgb(g/dl) 1740+ 156 1685+ (.21 14.30 11.60 -
WBC(X 10%/u) 11.85+ 0.69 14.35+0.23 21.63 10.95 -
Platelet(X 10%/ul) 10451+ 2070 106.23+2243 281.18 23991 -
Segmented Neut. 69.00£ 1273 60.00+ 7.07 52.00 36.00 -
Stab cell 950+ 2.12 1750+ 16.26 31.00 38.00 -
Lymphocyte 20.00£ 1556 14.00+ 7.07 8.00 15.00 —
Eosinophil 0.00£ 0.00 050+ 0.71 0.00 4.00 -
Basophil 0.00+ 0.00 0.00+ 0.00 0.00 0.00 -
Monocyte 150+ 0.71 800+ 141 5.00 9.00 -

Values are expressed as mean* S.D.
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Figure 3. The autopsy finding of intestinal mucosa of dead dog given cisplatin (0.7 mg/kg/day).
Intestinal mucosa was covered with strawberry-like materials from duodenum to rectum.

Figure 4. The autopsy finding of intestinal mucosa of dead dog given SKI 2053R (1.0 and 2.0
mg/kg/day). Several round depression lesions were observed in the intestinal mucosa of duodenum.
Figure 5. The autopsy finding of intestinal mucosa of dead dog given SKI 2053R (1.0 and 2.0
mg/kg/day). The hemorrhage and congestion were shown.

Figure 6. The autopsy finding of intestinal mucosa of dog given SKI 2053R (2.0 mg/kg/day). Com-
pared to dead dogs, round depression lesions were alleviated.

Figure 7. The autopsy finding of intestinal mucosa of dogs given SKI 2053R (2.0 ma/kg/day).
Compared to dead dogs during the experiment, round depression lesions were alleviated, but hemor-
rhage was observed.

Figure 8. The autopsy finding of rectum of survived dog given SKI 2053R (2 mg/kg/day). Rectum
was normal.



248

Table 13. Hematological values of female beagle dogs at one week before sacrifice

Groups T1 T2 T3 T4 T5
Dose (mg/kg/day) 0 05 1.0 20 0.7
Parameter,”No. of animal 2 2 2 1
RBC(X 10°/ul) 6.68+ 058 6.55+ 0.65 543+ 0.33 - -
PCV(%) 4800t 4.24 4250+ 354 40.00t 2.83 - -
Hgb(g/d!l) 18.00+ 1.13 1570+ 156 1495+ 1.20 - -
WBC(X10%/ui) 11.19+ 433 1525+ 095 10.25* 0.27 - -
Platelet( X 103/u)) 9499+ 4629 177.79:5437 136.38+4894 - -
Segmented Neut. 67.00+ 1697 6850t 212 65.00+ 1556 — -
Stab cell 11.00+ 849 14.00+ 0.00 10.00+ 2.83 - -
Lymphocyte 13.00+ 283 11.00+ 283 2350+10.61 - -
Eosinophil 250+ 354 0.00+ 0.00 0.00+ 0.00 - -
Basophil 050+ 0.71 0.00£ 0.00 0.00+ 0.00 - -
Monocyte 6.00+ 141 6.50+ 495 150t 212 - -

Values are expressed as meant S.D.

Table 14. Serum biochemical values of male beagle dogs at one week before sacrifice

Groups T1 T2 T3 T4 T5
Dose (mg/kg/day) 0 0.5 1.0 20 0.7
Parameter”No. of animal 2 2 1 1 0
Glucose 3759+ 26.16 5200+ 141 29.00 55.00 -
TP 749+ 042 6.75t 0.21 6.50 6.20 -
AST 4950+ 636 3200+ 141 52.00 38.00 -
ALT 2450+ 7.78 2750+ 495 51.00 26.00 -
ALP 133.00+ 283 185.00+93.34 219.00 274.00
BUN 1350+ 354 1250% 212 12.00 13.00 -
Creatinine 1.00+ 0.00 105+ 0.07 1.10 0.90 —
Na™* 15150+ 1061 14200+ 141 141.00 144.00 -
K* 455+ 021 465+ 0.07 490 490 -
Cl- 9950+ 354 10250+ 636 100.00 98.00 -
Bilirubin 0.18+ 0.02 0.20+ 0.00 0.18 0.14 -

Values are expressed as meant S.D.
TP, total protein; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline phospha-
tase; BUN, blood nitrogen urea.

1ol g7] 9 Qe BE
E3t e (Table 16, 17).

A7le] Fae TAA thaze vste] §99

udg,xxl ZiA} A
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el i (Figure 9), 173 Ag @(congestxon)o] 25 ¢) o w(Figure 10), B3-S W4
(white pulp)9] ¥ A 2= eHFigure 11). Xoth g 25 48k 283 vldo]
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Table 15. Serum biochemical values of female beagle dogs at one week before sacrifice

Groups T1 T2 T3 T4 T5

Dose (mg/kg/day) 0 05 1.0 20 0.7
Parameter,”No. of animal 2 2 2 0 0
Glucose 3850+ 2051 3000 283 5900+ 141 - -
TP 7.30+ 0.14 720+ 014 6.80% 0.00 - —
AST 4100t 424 4100+ 1556 2750+17.68 - -
ALT 2800+ 7.07 2350+ 0.71 20.00+ 424 — —
ALP 16950+ 70.00 17750+ 12092 197.00+ 87.68 - -
BUN 1000+ 283 1050+ 212 850+ 212 -~ -
Creatinine 1.10+ 0.14 085+ 0.07 0.95+ 0.07 - -
Na* 146.00+ 566 143.00+x 141 14200+ 141 - -
K* 475+ 049 415+ 049 470+ 0.71 - -
Cl- 9800+ 0.00 96.00 566 9850+t 354 - —
Bilirubin 0.20+ 0.06 029+ 006 018t 004 - -

Values are expressed as meant S.D.
TP, total protein; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline phospha-
tase; BUN, blood nitrogen urea

Table 16. Relative organ weights of male beagle dogs on sacrifice (unit : g%)
Groups T1 T2 T3 T4 T5
Dose {mg/kg/day) 0 05 1.0 20 0.7
Parameter,”No. of animal 2 2 1 1 0
Liver 3251025 3.24+0.36 3.67 361 --
Spleen 0.32+ 0.00 0.30+0.03 0.29 0.30 -
Pancreas 021+ 001 0.19+0.00 0.20 0.09 -
Kidney left 0.26%0.03 0.26+0.01 0.23 0.28 -
Kidney right 0.26+£0.03 0.27+£0.05 0.23 0.27 -
Heart 093+ 0.02 0.80+ 0.06 0.73 0.75 -
Lung 0.77+£0.13 081+0.01 071 114 -
Adrenal left (mg%) 7.23+134 585+ 0.57 4.25 5.69 -
Adrenal right (mg%) 7.37+0.73 5.34+0.82 496 7.32 -
Brain 057+ 0.02 0.55+0.03 0.58 0.58 —
Pituitary (mg%) 040=0.26 0.27£0.09 0.56 049 -
Testis left 0.07+0.01 0.06+0.02 0.05 0.05 -
Testis right 0.06+ 0.00 0.05+0.02 0.06 0.05 -

Values are expressed as meant SD.

o] B Y ck(Figure 12, 13).

olefdt 4lg, 1Hg, v, el W F =7t T8 ¥ Fof (1.0 mg/kg/day)e]
FoTET Bol ¢ty om(Figure 14, 15), A& FAT(0.5 mg/kg/day)ol = F%
Nz BaA] S vd ¥slE 313 5 QA hFigure 16, 17).

G 28 A<l cisplating FAF ol e %Hd oho] Ag HA} grebil vl Eo] dF ATlo]
48t 0 H(Figure 19), 21789 Mxae A3 W43 JA7t 3= AKHFigure 20).

2 o
2 o



250-

Figure 9. The kidney of beagle dog treated with SKI 2053R (2.0 mg/kg/day). Severe tubular dege-
neration and necrosis were observed. H & E, X250.

Figure 10. The liver of beagle dog treated with SKI 2053R (2.0 mg/kg/day). Severe congestion
was observed. H & E, X250.

Figure 11. The spleen of beagle dog treated with SKI 2053R (2.0 mg/kg/day). Atropy of white
pulp was observed. H & E, X 250.

Figure 12. The small intestine of beagle dog treated with SKI 2053R (2.0 mg/kg/day). Severe he-
morrhage with inflammation was observed and the fusion of intestinal villi was also observed. H
& E, X40.

Figure 13. The large intestine of beagle dog treated with SKI 2053R (2.0 mg/kg/day). Severe he-
morrhage with inflammation was observed. H & E, X40.

Figure 14. The kidney of beagle dog treated with SKI 2053R (1.0 mg/kg/day). Mild tubular dege-
neration was observed. H & E. X250.
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Figure 15. The small intestine of beagle dog treated with SKI 2053R (1.0 mg/kg/day). Mild inflam-
mation was observed. H & E, X250.

Figure 16. The kidney of beagle dog treated with SKI 2053R (0.5 mg/kg/day). Kidney was normal,
H & E, X250.

Figure 17. The liver of beagle dog treated with SKI 2053R (0.5 mg/kg/day). Mild congestion was
observed. H & E, X250.

Figure 18. The small intestine of beagle dog intravenously treated with SKI 2053R (0.5 mg/kg/day).
Mild inflammation was observed. H & E, X40.

Figure 19. The small intestine of beagle dog intravenously treated with cisplatin (0.7 mg/kg/day).
Severe hemorrhage with inflammation was observed and the fusion of intestinal villi was also obser-
ved. H & E, X40.

Figure 20. The kidney of beagle dog intravenously treated with cisplatin (0.7 mg/kg/day). Severe
tubular degeneration and necrosis were observed. H & E, X250.
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Table 17. Relative Organ weights of female beagle dogs on sacrifice (unit : g%)
Groups T1 T2 T3 T4 T5
Dose (mg/kg/day) 0 05 1.0 20 0.7
Parameter,”No. of animal 2 2 2 0 0
Liver 3.72+0.55 3.68+ 042 3.67+0.64 - -
Spleen 0.33£0.03 0.32+0.03 0.39£0.01 - -
Pancreas 0.23£0.02 0.22+0.02 0.25+ 0.06 — -
Kidney left 0.26+0.03 0.27£0.01 0.29£ 0.08 - —
Kidney right 0241001 0.27+0.01 0.29x0.06 - -
Heart 0.88+0.01 0.87+0.12 0.84+0.04 - -
Lung 0.73+0.11 097£0.04 0.82+0.10 - -
Adrenal left (mg%) 7.53+£2.66 992+1.99 855 1.61 - -
Adrenal right (mg%) 6.99+1.27 1097+ 0.00 6.82+ 1.67 — -
Brain 0.62+£0.10 0.72+0.05 0.58+0.04 - -
Pituitary (mg%) 0.74+0.33 0.90+ 0.07 0.82+0.01 - -
Ovary left (mg%) 18.31+9.80 1240+ 954 11.35+5.84 - -
Ovary right (mg%) 11.72+ 264 1555+ 1.18  11.74+3.21 - -

Values are expressed as meant S.D.
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nineo] thzol vlEte] HA3HA Frlshs Aol Ao, ol AL cisplating] 4l
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