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Pharmacokinetics of Anticancer Agent SB-31 in Rats & Rabbits
and the Cardiovascular Effect on the Isolated Perfused
Rat Heart & Blood Coagulation

Won Ku Kang, Yong Soon Park, Qo’__g_\um Le\\ and Kwang Il Kwon
College of Pharmacy, Chungnam National University, Taejon 305-764, Korea
*Hanbo Pharmaceutical Co.. Gongju gty 314-920, Korea

SB-31 which contains Pursatilla, Licoris and Ginseng extracts was recently proved as an anticancer
agent. In a preclinical effort to be applied this drug to human, pharmacokinetics of SB-31 was
carried out in rats and rabbits. Glycyrrhizin(GZ), a saponin of Licoris was used as a standard
ingradient for the pharmacokinetics of SB-31. The rat's blood, bile and urine samples were serially
collected in femoral vein, common bile duct and bladder, respectively, after bolus i.v. injection at a
dose of 1 or 1/5 ampul/rat and rabbit's blood samples from the marginal ear vein at a dose of 1 or 3
amp./rabbit. GZ and glycyrrhetic acid(GA), a major metabolite of GZ in the physiological samples
were analysed by HPLC with UV detection. The decline of GZ in plasma concentration was
generally biexponential at each dose. GZ was almost completely recovered in bile within 18 hour.
GA wasn't detected in the samples with UV detector. In the rat, Vss and Kel at a dose of 1 and 1/5
ampul of SB-31 were 98.06+6.07 ml, 0.33+0.05hr ' and 65.46+11.19 ml, 0.68+0.25hr ',
respectively. Those in rabbits at a dose of 3 and 1 ampul of SB-31 were 235.24+30.72 ml, 0.13
+0.36 hr ' and 341.32428.58 ml, 0.27+0.04 hr ", respectively. “WinNonlin” was utilized for the
compartmental analysis. A two-compartment model was chosen as the most appropriate pharmaco-
kinetic model. The data were best described by using a weighting factor of 1/y>. To evaluate the
effect of SB-31 on cardiovascular system, serially diluted SB-31 was directly injected into coronary
artery in the isolated perfused rat heart and the effect of PSF, PSH, saponins of Pursatilla, and SB-
31 on PT, APTT of healthy human plasma was examined. Except the positive inotropic effect of ten
times diluted solution of SB-31, there was no significant effect on LVDP, (- dp/dt)/(+dp/dt), heart
rate and coronary flow in comparision with that of vehicle. SB-31 had no effect on PT but slightly
delayed APTT about 6.9~11.5%. There was no significant effect of PSF and PSH on PT & APTT.
Conclusively, SB-31 did not show any notable toxic effects on cardiovascular system. (Kor. J. Clin.
Pharm. 1998; 8(2): 122-132)
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Fig. 1. Structures of glycyrrhizin(A) and glycyrrhetic acid(B).
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Fig. 2. Chromatograms of GZ in rat plasma and bile and GZ/GA in rabbit plasma [A: plasma sample of rat
containing 3.5 pg/ml of GZ, B: bile sample of rat containing 5.2 pg/ml of GZ, C: plasma sample of rat con-
taining 5.8 pg/ml of GZ, D spiked plasma of rabbit containing 2 pg/ml of GA The lower traces indicate
blank samples].
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RatOll CHEt glycyrrhizin2l ALHSEY

1) Glycyrrhizin®] 3% #3}

HF GZ9) A7 F5W3LE Fig. 30, &%)
parameter= Table 141} Z}2z} vleljgich. o8 FALE
30E7A &= €355} w2 A 2F438)1= distribution
phaseS “eplicirl 1 ol Foll = ShhElA 7hA(eli-
mination phase)sl= 3 €& Vel gl

8379 AUC,_en@te  9.39+0.56 pg-h/ml,
MRTZEL: 2.0440.15 hrgd 03 Fejo]d 2 (Clys 4857
+2.77 ml/hgt}. “WinNonlin”e)| 2]3) fitting®l 7=
I (2-compartment micro model, no lag time, LV.
bolus injection, weighting factor=1/y)Z 3 €] A%
FE-Ee] parameter® BH A, B, o, PRt 47
8.491.15 pgiml, 2.99:0.16 pg/ml, 5.81.0 b

0.30+0.01 h "2 A= gt §9 Ky, Koyl 242

i

g
D
2
<
S
o
€
8
c
8 .
£
8
o
0 , : i
0 100 200 300
Time (min)

Fig. 3. Time course of plasma glycyrrhizin concen-
trations after intravenous administration of 1
ampul/rat(®, 450 pg as glycyrrhizin) or 1/5 ampul/
rat(O, 90 pug as glycyrrhizin) of SB-31 in rats (mean
S.E.M., n=5). The solid and dotted lines represent
the fitted results to LV. two-compartment model at
each dose.
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Table 1. Pharmacokinetic parameters of glycyr-
rhizin after intravenous injection of high dose(1
ampul/rat, 450 ug as glycyrrhizin) or low dose (1/5
ampul/rat, 90 pg as glycyrrhizin) of SB-31 in rats
(mean + S.E.M., n=5)

Phramacokinetic High dose Low dose
parameter

AUC (ug-hr/ml) 9.39+0.56 1.44+0.18
MRT (hr) 2.04+0.15 1.00£0.15
Cl (ml/hr) 48.57+2.77 67.42+9.85
tip 2.26+0.29 1.47+0.34
Ve (ml) 39.20+10.14 30.51+6.35
Vss (ml) 98.06 £6.07 65.46+11.19
K, (™) 3.24+0.48 4.56+0.78
K, (hr') 1.86+0.36 2.04+09
A (ug/ml) 8.49+1.15 23+0.62
B (ug/ml) 2.99+0.16 0.75+0.13
o (hrh) 5.76+1.02 8.7+3.6
B (hr™h) 0.3+0.012 0.66+0.06

3244048 h7" 4 1.86+0.36h 'g %, central com-
partment®] FZ83(Ve) A ]S EE L2 (Vss)
& 737} 39.20410.14 ml, 98.06+6.07 mlZ AbZE| 9},
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97 o] RHE] 3 MRTZH-E 1.0040.15 hrgj ov
)] 2 (Cly= 67.42+9.85 m/hsit}. “WinNonlin”
o &3 A& A, B, o, BIES A2 2.310.62 ug/ml,
0.75+0.13 pg/ml, 8.7+3.6h", 0.66+0.06 h ‘2 #
At A Ky, Ko 27 456078 h 7, 2.04
+0.9h 'g o Veol Vs Zhzt 30.5146.35 mle}
65.46+ 11. 19 mlgiu}

uﬂ/ﬂ
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b ot Z8RT(GZEA] 450 pg)ell A Fo %
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Fig, 4. Biliary excretion of glycyrrhizin after intrav-
enous administration in rats. After intravenouns ad-
ministration of high [1 ampul/rat(®), 450 ug as gly-
cyrrhizin] and low {1/5 ampul/rat{(C), 90 ug as gly-
cyrrhizin] dose of SB-31, the recoveries of gly-
cyrrhizin excreted in bile within 18 hour were 71.17
% (320 ng) and 92.22%(83 pg), respectively.
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£} parameter+= Table 20 FA)8}edc}.
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wE S B F shubshAl ZhasE oke e
wigdch

SEFTNA AUC . o fhS 2771349 pg-ly
ml, MRTZHE 4.81+0.09 hryich. FelojdAChs
50.934:5.93 m/hsdch. “WinNonlin”of ]3] fitting¥
28] Z(2-compartment micro model, no lag time, LV.
bolus injection, weighting factor=1/y" ) 28] Ah&%g
A, B, o, B2 747} 7.66+0.82 pg/ml, 4.42+0.15 pg/
ml, 4684017077, 0.12+0.01 h'2 Aatsgicl. &
A Ky, Ko 247} 18424092077, 276084 h '8
AREE A Vool Vsst= Zb7F 111.75+18.80 ml, 235.24
+30.72 mie} gt}

A LT AUC) Lsniho] 4463034 pg-byml,
MRTZH-E 3.21+0.11 rgdch. Sajeigl ()= 103.82
+9.35 m/hgit}. “WinNonlin"dl] 2}3] fitting®l 1)
225e AE" GE2Fe parameter® B9 A, B,
o, BEke Zt 3.2541.09 ug/ml, 1.02:0.12 pg/ml,
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Fig. 5. Time course of plasma glycyrrhizin concen-
trations after intravenous administration of 3
ampul/rabbit(®, 1350 g as glycyrrhizin) or 1 ampul/
rabbit(O, 450 ug as glycyrrhizin} of SB-31 in rab-
bits (mean S.EM, n=5). The solid and detted lines
represent the fitted results to LV. two-compart-
ment model at each dose.
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Table 2. Pharmacokinetic parameters of gly-
cyrrhizin after intravenous injection of high dose(3
ampul/rabbit, 1350 g as glycyrrhizin} or low dose(1
ampul/rabbit, 450 pg as glycyrrhizin) of SB-31 in
rabbits (mean +8.EM., n=5}

Parameter High dose Low dose
(3 amp/rabbity (1 amp./rabbit)
AUC (ug-hrfml)  27.7:+3.49 4.46+0.34
MRT (hr) 4.814+0.09 3214011
1y (h) 5.30+0.36 2.824+0.40
Ve (ml) 111.754+18.80  105.39::36.87
Vss (mb) 2352443072 341.32+28.58
Cl (my/hr)y 50934593  103.82:+9.35
Ky, (Y 18.42+0.92 63£3.42
Ky (r'h) 276 £0.84 2.94+0.66
A (ug/mi) 7.66+0.82 3.25+1.09
B (ug/mil) 4424015 1.02+0.12
o (b)) 4.68+0.17 9.6+4.2
B (hrh) 0.1240.01 0243001
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Fig. 6. Change of LVDP followed by bolus in-

jection of SB-31 in the isolated perfused rat heart
(mean +S.EM, n=5).
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Fig. 7. The ratio of — dp/dt and +dp/dt followed by
bolus injection of SB-31 in the isolated perfused rat
heart (mean S E.M, n=5).
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Table 3. Effect of Pursatilla soponin F (PSF) and
H (PSH) on prothrombin time (PT) and activated
partial thromboplastin time (APTT) in human plas-
ma (mean~+S.E.M.)

Prusatilla

Bisdesmo-
sides saponin F

Concentr- PT
ation

Prusatilta
saponin H

APTT PT APTT
(sec.) (sec.) {sec.) {sec.)

133402 392+1.0 1334£02 39210
13.4+0.2 399+1.3 13.2+0.3 39.7+1.2
132+03399+1.1 131403 39.8+£1.2
13.3+0.2 398+1.0 13.1+04 395+1.2
13.4+0.3 39.7+£1.3 134104 395+1.3

Reference
0.1 pg/ml
1 pg/mi
10 pg/ml
100 pg/mi
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Table 4. Effect of SB-31 on prothrombin time (PT)
and activated partial thromboplastin time (APTT)
in human plasma C

Diluted PT APTT Increasing %
SB-31 (sec) (sec) of APTT
Reference 12.31+0.6 33.3+1.6
10°° 127406 353+1.1 5.9%
107* 12.6+0.7 35.8+1.4 6.9%
107° 12.74+0.6 36.1+1.39 7.7%
107? 12.6+05 374+712 11.5%

10702 3 AR Aol e 242 6.9, 7.7% Z7}819)
o 10 2 B AN E 11.5%9) 2713
gl o) dlzA ] vjE] BE Froli] 8294
SlE Aol gleiet.
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GZe Wi¥ PEoz WY m2E WAaEA
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