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Fig.1 Chemical structure of CVA-K and TIPC
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Fig.2 Blood concentrations of radioactivity after intravenous administration of
1#C-CVA-K (12.5 mg/kg) or *C-BRL 28500 (200 mg/kg) to male rats.
Each point represents mean of three animals.
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Fig.3 Plasma concentrations of radioactivity, CVA and TIPC after intravenous administration of
14C-CVA-K (12.5mg/kg), TIPC (187.5mg/kg) or *C-BRL 28500 (200 mg/kg)to male rats.
Each point represents the mean of three animals.
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Fig. 4 Blood concentrations of radioactivity after intravenous administration of
4C-CVA-K (12.5mg/kg) or '“C-BRL 28500 (200 mg/kg) to male dogs.
Each point represents the mean of three animals.

A) MC-CVA-K B) “C-BRL28500
100 100]
=10 <10
b 5
o —
s N
] 2
g T1/2=118.34 hr. 2 T1/2=122.76 hr.
w 1f o1
E E
0.1 ! s ! S | ! I 1 1
0612 24 48 72 96 0612 24 48 72 96
(hour) (hour)

HAtEEILEE, CVA 3 X0t TIPC WEHER % Fig.3-C
R Lico TRSTEEIREE X 5 T 34.89 pg/ml (CVA #
) #RL, BE% 65 2DORED 3% TR
L7co CVA B33 E# 540 33.01 pg/ml %R L,
DI 0.26 hr THK LI, H5%2KME TO
CVA o AUC i 10.73 pg-hr-ml™! Th o, 5
%54, 30 4, 2BlickT B CVA/RA fEixThTh
0.95, 0.86, 0.08 TH ~ 1z, TIPC EE R EH 55
649,18 pg/ml HR L, LABEFEYH 0.21hr THK L1
Bk 2 85 % To TIPC #ED AUC (2 215,66 pg-
hr-ml™! THoto

UC-CVA-K ®E5R LT s L, CVA BREDER
#§, AUC, CVA/RA {HZBREHEIIZAD bhich -
#mo &bz, TIPC ¥ 5BEL BT 5 &, TIPC BED

LR L AUC (48B30 b i - T

2) 4%

HC-CVA-K %1 2 THIRAIHE S UicBE o i+t
RERE#S % Fig.4-A &, [0 8 b K SHERES LT
CVA BEHB % Fig. 5-A 1R L, MEKFHESTHERE
38514 5 41 33. 26 pg/mI(CVA HE) 7R L, L3
FAME TR Lico 5.6 96 BRI 5 HDRED 1%
TR Lico 858 24 BRI O R 118, 34 hr,
BebEt% 96 el ¥ Tomwg b i & BE B o AUC &
114.59 pg-hr-ml™! Th -, MEEFHETEERE RS
#5701z 58.57 pg/ml (CVA %) #R L, RE5EH6K
BICIL 5 D DWEED 4% i) Uiz, Mifish CVA BE
3, BE®%S ST 58.62pg/ml R, LI ¥ EY
0.28, 0.62hr o 2 4APE T4k L1, #5546 RMHET



VOL. 34 S—4

CHEMOTHERAPY

191

Fig.5 Plasma concentrations of radioactivity, CVA and TIPC after intravenous administration of
14C-CVA-K (12.5 mg/kg) or *C-BRL 28500 (200 mg/kg) to male dogs.
Each point represents the mean of three animals.
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Table 1 Cumulative excretions of radioactivity, CVA and TIPC in urine, feces and expired air after intravenous
administration of 14C-CVA-K (12.5mg/kg), TIPC (187.5mg/kg) or 14C-BRL28500 (200mg/kg) to male rats

Time Radioactivity (%of dose) CVA(%of dose) | TIPC(%of dose)
Compound
(hr.) Urine Feces Expired air Total Urine Urine
0-6 80.0+0.1 - 5.9+0.1 — 59.2+1.5
1C-CVA-K 24 83.7+0.4 0.940.0 7.1£0.2 91.74+0.3 60.0%+1.5
(12.5mg/kg) 48 84.0+0.4 1.240.1 7.5+0.3 92.6+0.4 -
96 84.2+0.4 1.2+0.1 7.9%£0.4 93.2+0.4 —
TIPC 0-6 59.8+0.6
(187.5mg/kg) 24 60.7+0.5
0-6 75.3+0.5 — 7.3+0.3 - 56.0£1.7 59.6+£6.4
14C-BRL28500 24 82.0+0.2 0.9%£0.3 8.3+0.3 91.2+0.2 56.4%1.7 60.4+6.5
(200mg/kg) 48 82.41+0.2 1.4+0.2 8.6+0.3 92.4%+0.3 - —
96 82.8+0.3 1.7+£0.1 9.0+0.3 93.5+0.3 - -

The date represent the mean +S.E. of three animals.
: Not determined.
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A 0.24, 0.95hr @ 2 FAMETHL L, 55 8 /%
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HETRE R X hic, #5H 24 By TORPITHRE
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UC-CVA-K 5B TIHER 96 B ToRS
BEBD 86.0%, EF 2.1%, WHKFI 6.8% oK
SHEEM R S hotc, B5HK 24 BSREE TORBPHE
hic CVA B 58D 31.6% Thot,

14C-BRL 28500 #¥5-8f Tixk 5% 96 BRI ¥ ToRH
5RO 84.2%, iz 2.6%, FKHK 7.3% 0
HateEr Rt S hic, BEH% 24 B5RIE CORFIHEE
Ihic CVA B XU TIPC it hZFh#EEED 31.6%,
68.9% T#Hotco MC-CVA-K B 58 & BT 5 &gt
oK, ¥, FRPHEHERS XU CVA ORGghtRc
HRIIZED bRIsh o T,
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Table 2 Cumulative excretions of radioactivity, CVA and TIPC in urine, feces and expired air after intravenous
administration of ¥C-CVA-K (12.5mg/kg) or C-BRL28500 (200mg/kg)

Time Radioactivity (%of dose) CVA(%of dose) | TIPC(%of dose)
Compound
(hr.) Urine Feces Expired air Total Urine Urine
0-6 | 76.9+0.9 - 4.9+0.0 - 31.0£3.6
1C-CVA-K 24 | 84.1%1.3 1.6+0.2 6.2%+0.0 91.8+1.2 31.6+3.8
(12.5mg/kg) 48 85.3+£1.2 1.9+0.2 6.5+0.1 93.7%1.0 -
96 86.0+1.2 2.1%£0.3 6.8+0.0 94.8%+1.0 -

0-6 76.9t1.6 - 5.2£0.3 - 31.6+5.0 68.6+1.6
14C-BRL28500 24 82.6+1.4 2.2+0.2 6.6+0.2 91.4+1.1 31.6+5.0 68.9+1.7
(200mg/kg) 48 83.7t1.4 2.5£0.2 6.9£+0.3 93.1+1.2 - -

96 84.2+1.4 2.6+0.2 7.3+0.3 94.1+1.2 - -

The data represent the mean +S.E. of three animals.
- . Not determined.

Table 3 Cumulative excretions of radioactivity, CVA and TIPC in bile and urine after intravenous administration of
14C-CVA-K (12.5mg/kg) or 4C-BRL28500 (200mg/kg) to male rats fitted with bile duct cannulae

Time Radioactivity (%of dose) CVA (%of dose) TIPC (%of dose)
Compound - -
(hr.) Bile Urine Bile Urine Bile Urine
0-6 | 1.6+0.3 66.8+3.8 0.2+0.0 57.6£2.0
140 -
(1(2:5CV1/\1<K) 12 | 1.8£0.3 71.944.3 0.2£0.0 58.2+1.7
~me/ke 24 | 1.8+0.3 72.944 4 0.240.0 58.3+1.7
- .2%0. 76.7+1.3 0.7+0.1 54.7+1. 8+4. .3+2.0
1C-BRL28500 | 076 3.2£0.2 7+1.4 28.8+4.2 62.3%2
(200me/ka) 12 | 3.4%0.2 84.4%1.7 0.7+0.1 55.4+1.8 28.844.2 63.742.6
meske 24 | 3.4%0.2 86.14£1.5 0.7£0.1 55.5+1.8 28.9+4.2 63.9+2.6

The data represent the mean +S.E. of three animals.
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Fig.6 Autoradiograms showing the distribution of radioactivity at various times
after intravenous administration of 4C-CVA-K (12.5 mg/kg) to male rats
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Fig.7 Autoradiograms showing the distribution of radiocactivity at various times
after intravenous administration of #C-BRL 28500 (200 mg/kg) to male rats
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Table 4 Tissue concentrations of radioactivity after intravenous administration
of MC-CVA K (12.5mg/kg) to male rats
- i Radioacivity (ug equiv. of CVA/g or ml)
Tissue ! - - . - i
i Smin. [ 30min. " Thr. 7 ‘ lhi L 24hr “_‘796hr
" Plasma |733.1440.46 | 5.63+0.40  2.60+0.41 = 1.36+0.22  0.35+0.03 | 0.09+0.01
Blood 24.03+0.40 |  4.85+0.20 ‘ 2.81+0.31 1.53+0.19 0.54+0.05 0.22+0.00
Cerebrum 1 0.57%0.15 0.30+0.03 | 0.61+0.09 0.55+0.07 |  0.10+£0.02 | 0.04+0.00
Hypophysis | 5.87+1.57 | 2.25+0.20 | 2.35+0.47  1.27+0.25 | 0.25+0.13 0.06+0.03
Eye ball 3.83+0.90 1.43+0.23 | 1.24+0.07 0.78£0.14 0.13+£0.02 | 0.05+0.00
Harderian gland 3.63%£0.48 1.86+0.17 ‘ 2.37+0.38 2.45%0.10 2.15+0.35 | 0.27+0.05
Thyroid 5.24%+0.91 1.57+£0.28 1.29+0.11 0.64+0.08 0.27+£0.04  0.12£0.02
Submaxillary gland 5.68+1.07 2.55+0.32 2.94+0.30 | 1.70%+0.12 0.31+£0.04 | 0.11+0.00
Heart 5.16+0.14 1.67+£0.12 | 1.83+0.30 1.06+0.11 0.16+0.02  0.09£0.00
Lung 10.34+0.57 3.20+£0.11 | 2.66+0.29 1.30£0.15 0 39+0.07 \ 0.18+0.02
Liver 14.49%+1.26 10.56+1.60 7.29%+0.91 3.53%+0.20 1 09i0.27i 0.75+0.04
Kidney 157.53+£9.58 22.01+£0.64 10.60+0.82 ; 4.86+0.58 | 1.09+0.08 0.30+0.09
Adrenal 6.37%0.83 1.87%+0.15 1.96+0.41 1.29£0.06 ‘ 0.40£0.00 | 0.12+0.04
Spleen 4.76+£0.18  2.58+0.18 2.24+£0.29 ‘ 1.17+£0.10 | 0.32+0.03  0.12+0.04
Pancreas 6.63+0.55 |  3.01+£0.39 2.78+0.59 T 1.98+0.12 |  0.27+0.02 | 0.11+0.03
Urinary bladder ‘ 166.48i57.78‘ 31.59+11.52 31.21+8.98 9.36+5.44  2.49+1.73  2.66+0.22
Muscle 1 8.61+1.01 1 4.59+0.04 3.95+0.49 | 1.27%£0.23 0.17£0.01 ‘ 0.10£0.02
Fat | 5.70+2.08 1.02+0.08 0.69+0.20 0.33+£0.14 0.19£0.02  0.19+0.04
Brown fat : 8.97+2.97 *‘ 2.45+0.20 1.62+0.38 i 1.02+0.09 | 0.61+0.05| 0.37£0.05
Bone marrow L 7.4241.39 | 3.54%0.28 2.96+0.91 | 1.93+0.49 0.56+0.09 | 0.174+0.03
Medulla spinalis | 1.86+0.23 | 0.60%0.02 0.62+0.15 | 0.56+0.09 | 0.13+£0.02 | 0.06+0.01
Skin ; 12.35+£0.60 ) 3.32+0.17 2.0140.39 ? 1.14%+0.14 ' 0.41+£0.04 :\ 0.36%+0.15
Aorta | 19.36+4.22 ‘r 5.31+1.07 3.28+£0.88 | 1.21+0.18 : 0.53+£0.08 | 0.39£0.02
Testis } 3.83+0.70 i 0.99+0.10 0.90%+0.19 1 0.614+0.05 ’ 0.13+£0.02 | 0.06+£0.01
 Prostate | 4.7240.80 | 1.4720.24 | 1.93+0.32 | 0.88+0.17 | 0.34+0.06 | 0.12+0.02
The data represent the mean + S.E. of three animals
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Table 5 Tissue concentrations of radioactivity after intravenous administration
of "C-BRL28500 (200mg/kg) to male rats
— o —
Radioactivity (ug equiv. of CVA/g or ml)
Tissue -
Smin. 30min. 1hr. 4hr. 24hr. 96hr.

Plasma | 34.89+2.47 | 7.75£0.34 | 3.63£0.18 | 1.50£0.06 | 0.34%0.02 | 0.10%0.0]
Blood 24.73+2.02 | 6.80+0.43 3.92+0.17 1.53+0.14 0.60+0.04 0.24+0.07
Cerebrum 1.00£0.27 | 0.43+0.04 0.53+0.12 0.47+0.03 0.09%0.01 0.05+0.00
Hypophysis 7.74+£1.15 | 3.30+0.54 1.81£0.31 1.01+£0.08 0.27+0.04 0.18+0.00
Eye ball 4.85+0.50 | 2.14+0.29 1.46+0.13 0.67+0.06 0.11+0.01 0.07+0.00
Harderian gland 4.57+£0.02 | 2.33+£0.27 2.52+0.06 1.95+0.16 1.90%+0.33 0.30+0.04
Thyroid 8.60+0.69 2.50+0.38 1.27+0.13 0.64+0.07 0.24+0.02 0.12+0.02
Submaxillary gland 8.32+1.44 | 3.43+0.17 3.19+0.08 1.70+0.14 0.25+0.03 0.1440.01
Heart 7.23£0.53 | 2.35+0.33 2.01+£0.03 0.92+0.05 0.17+0.02 0.1140.01
Lung 14.73+0.69 | 4.77+0.06 3.12+0.18 1.27+0.09 0.42+0.04 0.23+0.01
Liver 12.57+0.31 |10.69+0.72 8.37+0.66 3.19%+0.25 1.69+0.22 0.80+0.03
Kidney 176.07+22.84 | 29.36+2.08 15.70+£1.19 4.46%+0.26 1.141+0.07 0.55+0.01
Adrenal 9.46+1.59 | 2.90+0.21 2.28+0.28 1.02+0.06 0.44+0.07 0.24+0.01
Spleen 6.33+0.35 | 2.86%0.07 2.45+0.10 1.08+0.07 0.38+0.05 0.1940.01
Pancreas 8.76+0.65 | 4.40+0.05 3.31+£0.25 1.61+£0.02 0.32+0.04 0.13+0.01
Urinary bladder 70.49+26.09 | 60.35+7.55 |59.28+26 81 | 9.22%+5.15 4,42+1.26 3.25+1.24
Muscle 6.96+0.83 | 5.57+0.45 5.12+0.21 1.14+0.06 0.20+0.03 0.14£0.00
Fat 4.20+0.74 | 0.97+0.14 0.75+0.15 0.50+£0.09 0.21+0.04 0.2140.01
Brown fat 8.12+2.23 | 3.08%+0.14 2.31+0.41 0.91+0.06 0.40+0.06 0.22+0.01
Bone marrow 8.92+1.38 | 3.85+0.26 3.76+0.27 1.71+0.41 0.73+£0.05 0.2140.01
Medulla spinalis 1.60+£0.14 | 0.75+0.02 0.76+0.05 0.45+0.04 0.12+0.01 0.08+0.01
Skin 14.45+1.58 | 4.73+0.22 2.18+0.50 1.11£0.10 0.42+0.05 0.31£0.02
Aorta 17.15+£0.40 | 6.69+0.32 2.89+0.43 1.76+0.27 0.36+0.07 0.40+0.03
Testis 4.22+0.25 1.40£0.07 1.23+0.14 0.71+0.06 0.15%0.01 0.10+0.02
Prostate 4.69+0.27 | 2.71+0.28 9.23+7.00 0.87+0.07 0.34+0.05 0.15%0.02

The data represent the mean +S.E. of three animals.
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Fig.8 Thin-layer chromatograms of 0~6 hr. urine sample after intravenous
administration of 1#C-CVA-K (12.5 mg/kg) or #C-BRL 28500 (200mg/kg)
to male rats and dogs.

Solvent system ; n-butyl alcohol : ethyl alcohol : water : formic acid
(20:10:10: 1)

Rat Dog
Front Front
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N Fe . 2 % F2 )
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. F, Wiy, YW Fi 7
m Fs(AHB)| azrpreee: ay| v aee)| 2002
Origin Origin
WC-CVA-K “C BRLZ8500 C-CVA-K ‘C-BRL 28500

Fig.9 Autoradiograms showing the distribution of radioactivity at 5min. and
24 hr. after intravenous administraton of “C-CVA-K (12.5mg/kg) to
rats at the 18 th day of pregnancy.
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uterus placenta fetal brain
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intestinal contents ulerus placenta
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Table 7 Metabolic pattern in 0-6 hr urine sample after intravenous administration of "C-CVA-K (12.5mg/kg) or
11C-BRL28500 (200mg/kg) to male rats and dogs

] Recovery* Composition of radioactivity (%of radioactivity in urine)
Animal Compound % | RcvA)| R R | R F:(AHB) | Others
14C-CVA-K'12.5mg/kg) 95.5+0.6 | 63.6+0.3 5.6+£0.7  11.4%1.0 3 9.5%£0.2 ? 4.3x0.7  1.1%0.2
Rat HC-BRI..287500(2()0m8/ki;) 95.1+0.7 | 54.8%+1.3 | 12.5+0.4 8,9i0.4 ' 4.2+£0.1  4.4%0. 1f10.4i0.9
1C-CVA-Kil2.5mg/kg) 93.4+0.4 | 41.6%5.8 | 6.4t1.7 6.8%1. O 10.2£1. 1 | 18.9+4.6  9.5+1.3
Dog TBRLZSaOO(ZOOmg/kg) 95.3+1.7 | 43.1£5.5 5.2%1.2 ‘ 8.2%£0.6 ! 7.5%£0.8 23.81:1.71 r;gl—ﬁ

I S

The data represent the mean +S.E. of three animals.

* : The recoveries tabulated are the amounts of radioactivity in the

methanol extracts expressed as percentages of that excreted in

the urine.

Table 8 Tissue concentrations of radioactivity and CVA after intravenous administration of *C-CVA-K (12.5mg/kg)

to rats at the 18th day pregnancy

] Radioactivity (ug/equiv. of CVA/g or ml) CVA (ug/g or ml)

Tissue Smin. 30min. 1hr. 24hr. S5min. 30min. 1lhr. 24hr.
Plasma 36.10£2.17| 9.31+0.40| 3.84+0.19| 0.31+0.05({33.87+1.16| 8.76+0.40| 2.13+0.18 N.D.
Blood 24.03+2.44| 8.71+£0.62| 3.08+1.35| 0.56+0.08 - - -

Liver 9.80+1.94| 8.59+0.51| 5.83+0.25| 0.98+0.12| 5.84+0.71| 1.66+0.41| 0.39+0.04 N.D.
Kidney 166.30+£5.88| 38.80+5.84|18.30+2.65| 1.75+0.12|96.71420.54/14.96+0.75| 3.20+0.55 N.D.
Uterus 14.80+2.01| 7.27+0.76| 4.55%+0.40| 0.49+0.02(11.91+2.10| 4.52+0.08| 1.35+0.14 N.D.
Ovary 8.85+1.61| 3.95+0.23| 2.54+0.12| 0.35+0.03 5.99* 1.28° 0.34° N.D.*
Placenta 6.44+0.81| 4.51+0.24| 3.49+0.43| 0.43+0.00| 6.29+0.60| 2.77+0.09| 1.30£0.10 N.D.
Fetus 0.85+0.06] 1.28+0.08| 1.57+0.23| 0.41+0.02| 0.87+£0.10| 0.97+0.02| 0.56%+0.02 N.D.
Amniotic fluid | 0.39+0.10{ 0.88+0.09| 1.00+£0.06| 0.22+0.02| 0.46+0.06| 0.72+0.07 O.53i0.OGL N.D.

The data represent the mean +S.E. of three animals.
N.D. : Not detected.
— ! Not determined.
* ! Obtained from the pooled sample of three animals.
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Fig. 10 Milk and blood concentrations of radio-
activity after intravenous administration
of "C-CVA-K (12.5 mg/kg) to lactating

rats.
Each point represents the mean of three
animals.
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1C-CVA-K, "C-BRL 28500 and TIPC were administered intravenously to rats and dogs to study
their absorption, distribution, metabolism and excretion. The following results were obtained :

1. Following intravenous administration of “C-CVA-K to rats and dogs at 12.5mg (potency)/
kg, blood concentrations of radioactivity declined in 3 phases. The elimination half-lives beyond
24 hours were 68.35 hours in rats and 118.34 hours in dogs.

2. Following intravenous administration of C-CVA-K to rats, radioactivity distributed into
most tissues in the body. The tissue concentrations of radioactivity were highest in the bladder,
urine contained in the bladder, kidney and liver. Tissues in which the lowest concentrations of
radioactivity were observed included the central nervous system, fat, vesicula seminalis, testis and
prostate. The tissue concentrations of CVA were highest in the kidney, with lower concentrations
in plasma, liver, lung, heart, testis, spleen and muscle.

3. The major route of excretion of radioactivity was in the urine in both rats and dogs, partly
being excreted into the expired air as 4CO, The amount of radioactivity excreted in the feces via
biliary excretion was extremely small.

4. Although some metabolism of CVA occurred in the body of both rats and dogs, CVA was the
major radioactive component excreted in urine.

5. When “C-CVA-K was administered intravenously to lactating rats, radioactivity was transferred
to the milk : this was subsequently eliminated from the milk faster than from the blood and showed
no tendency to be present in milk for a prolonged period.

6. When C-CVA-K was administered intravenously to pregnant rats, radioactivity was transfer-
red to the fetuses. Fetal concentrations of radioactivity were lower than those in the maternal
plasma and there was no tendency for retention in the fetuses.

7. When “C-BRL 28500 was administered intravenously to rats, the metabolic fate of CVA was
similar to that following intravenous administration of “C-CVA-K. The metabolic fate of TIPC
was very similar to that following intravenous administration of TIPC alone. The metabolic fate
of CVA after administration of YC-BRL 28500 to dogs was also similar to that following administra-
tion of #C-CVA-K.



