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Abstract — General pharmacological effects of SB-31%, the extracts of Pulsatilla koreana, were investigated in
mice, rats and guinea-pigs. Intravenous injection of SB-31 (3 and 6 ml/kg) produced almost no effect on
central nervous system; no effects on the general symptom and behaviors of mice, spontaneous locomotor
activity, pentobarbital-induced sleeping time, rotarod performance, electroshock and pentylenetetrazole-induced
seizures, acetic acid-induced writhing and normal body temperature in mice. SB-31 showed little effects on
the spontancous movement of the isolated ileum and contraction induced by agonists in isolated ileum,
suggesling no influence on autonomic nervous system. Administration of $SB-31 also did not show any effect
on blood pressure in conscious rats. However, a slight decrease in heart rate was observed at high doses (6
and 10 ml/kg) of SB-31 in conscious rats. Similarly, a slight increase in respiratory rate was observed at 6 ml/
kg of SB-31 in anesthetized rats. SB-31 did not produce any effect at the dose of 3 ml/kg, but showed a
tendency to increase the urinary volume at 6 ml/kg, and produced a decrease in urinary excretions of Na* and
K at 6 ml/kg. However, transport capacity within the gastrointestinal tract and the secretion of the gastric
juice were not influenced by 6 ml/kg of SB-31. In conclusion, these results suggest that SB-31 did not pro-
duce any acute effects on the central nervous system, autonomic nervous system, respiratory and circulatory
systems, digestive syslem and kidney function at the dose of below 3 mi/kg.

Keywords[] SB-31, Pulsatilla koreana, antitumor agent, general pharmacology
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Table 1. Effect of SB-31 on spontaneous locomolor activity in mice

Activity (counts/5 min)

Dose

Drugs . Before Time after administration (min)
(ml/kg, iv.)
60 90 120
Control - 77.0117.2 67.0+17.8 74.8+16.3 31.8+8.2 24.84+9.5
5B-31 3 74.6£154 66.614.6 59.34-10.5 31.4-+9.6 13.616.8
6 69.8£17.7 81.8£134 51.616.60 13.94+4.0 11.6+4.7

Each value represents the mean £ SEM (n=8).
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Table II. Effect of SB-31 on pentobarbital-induced sleeping
time in mice

Dose Sleeping time (min)
Drugs . .
(ml/kg, iv.) Onset Duration
Control - 3.88+0.33 41.36+3.91
SB-31 3 3.82+0.44 44.581+4.42
6 3.93+042  44.26+4.39

Each value represents the mean +SEM (n=10).
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Table III. Effect of SB-31 on rotarod activity in mice

Dose % Rotarod deficit
Drugs . - - : .
(ml’kg, i.v.)) 15 min 30 min 60 min 120 min
Control - 0 0 0 0
SB-31 3 0 0 0 0
6 0 0 0 0

Each value represents the mean+SEM (n=10).

Table IV. Effects of SB-31 on maximal electroshock (MES)
and pentylenetetrazole-induced convulsions in mice

Tonic convulsions

Dose MES Pentylenetetrazole
Drugs . ;
(mlkg, iv.) % Time of ¥/
convulsion onset (min) Convulsion
Control - 100 10.95+£1.05 100
SB-31 3 100 12.28+1.72 100

6 100 12.03+1.93 100
Each value represents the mean = SEM (n=10).

w} 2712 2 rotarod®] 3|7 Eo 2 HE FE GolA|X]
Lo Ace ol YREEVNE dorld) @ Aow
Al 2 =) (Table 10).
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Table V. Effect of SB-31 on acetic acid-induced writhing in mice

Drugs Dose Writhing (counts/10 min)
Control - 22.2%+3.75
$B-31 3 21.8L£3.01

6 19.84£3.23

Each value represents the mean+SEM (n=10).
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Fig. 1. Effect of SB-31 on boby temperature in mice. Each
value represents the mean =SEM (n=10).

587} A=) 8lsd&w] acetylcholine(5X 10° M) 2 hista-
mine(2x 10° M)el] 28] L e stz f2]Ads]
= B35 vFeblA] e5ghel(Table VI).
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Table VI Effects of SB-31 on acetylcholine- and histamine-
induced contractions in isolated guinea-pig ileum

Contraction rate (%)*

Concentration - - -
Drugs Alone  Acetylcholine Histamine

(/mi) Gx107M) (2x10°M)

Control - 0981049 97.39+6.33 92.041+0.53

SB-31 0.1 -0.94+0.66 100.26+3.09 101.12+0.58
1 -3.85+1.18 79.32+11.06 134.99+17.51
3 -5.31£1.39 96.01+12.77 100.194-3.22

Each value represents the mean 1+ SEM (n; control=7~8, drug=
4~35). *% of pre-drug response.
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Table VIL Effect of SB-31 on respiration in anesthetized rats

Respiration rate (strokes/min)

Drugs (ml/Ilzg,s‘ei.v.) Before Time after administration (min)
15 30 60 90 120 240
Contro] - 75.0+3.0 69.5+3.0 70.3+4.3 67.8+4.2 67.3+4.6 65.8-+3.0 68.81£4.3
SB-31 3 76.2+3.0 75.04+2.8 75.643.7 75.0+4.4 76.4--4.4 75.4+4.2 80.6x=4.1
6 79.4+2.9 81.0+3.1 81.2+3.0 81.6t4.4 86.8L£3.8% 86.41£3.7* 83.2+3.1

Each value represents the mean+ SEM (n=4~5). *Significantly different from the control (P<0.05).

Table VIIL Effects of SB-31 on blood pressure and heart rate in conscious rats

Time after administration (min/hr)

10 min 20 min 30 min 60 min

104.1+1.8 103.3£1.7 105.3+£0.6 108.81+6.8
111.8+4.9 115.6+4.3 114.413.6 111.4+£2.8
107.3+£5.1 114.9+5.6 118.5£3.7 113.9+0.3
108.0x1.7 121.5+4.3 133.4+5.9 113.9+1.2
323.0£1.9 328.9+3.6 332.0+4.5 3295x2.8
305.0+1.2 307.5+0.8 320.1+4.1 325.013.3
301.3+4.6 276.4+4.5% 2812139 315.0%£2.6
290.6+3.1 280.6t£3.5%  300.216.5 320.0+£1.8

Time after administration (min/br)

4 hr 6 hr 22 hr 24 hr

Parameter Drug DOS?

(mlkg,iv.) Before 5 min
M.B.P. Control - 106.7+3.7 101.9+3.5
SB-31 3 105.5-2.6 111.2x5.1
6 106.7+4.9 106.5+£4.2
10 101.0£3.0 104.3+0.3
H.R. Control - 323.3+£145 319.7+1.1
SB-31 3 325.0+2.90 317.6%+2.6
6 330.0+10.8 344.61+3.2
10 310.0+10.0  306.7+2.8

Dose

Parameter Drug (mlkgiv) 90 min 2 br
M.B.P. Control - 102.3+£5.5 102.7+5.7
SB-31 3 110.7+2.6 107.8+2.2
6 110.1+4.4 106.7£3.2
10 117.5£3.5 112.6+3.1
H.R. Control - 326.4£2.8 320.2+3.7
SB-31 3 332.7L£4.0 340.1+2.7
6 321.8£3.0 3345+1.5
10 336.8+1.2 350.7+3.8

98.9+44 99.84+3.9 114.2+7.6 106.2£2.9
98.4+1.8 101.1+4.4 102.614.8 99.5+3.9
106.2£3.5 101.2+55 106.9+£3.3 110.0£3.8
105.3£3.0 100.7+0.9 110.0+0.7 108.6+1.0
309.94-2.1 300.1+0.7 350.3L£3.8 338.8+6.2
325.0+£5.6 327.0£5.9 334.7£5.2 314.7+£42
337.0%29 3356L£54 324.8+4.8 327.5+4.4
353.9+4.2 3472432 317.1+4.3 333.9+3.2

Each value represents the mean+SEM (n=4~5). M.B.P.: mean blood pressure (mmHg), H.R.: heart rate (beats/min). *Significantly

different from the control (P<0.05).

T =550 0lXiz dE

SB-312 A g-gkol|4] AAe] charcoal meal 5o
o} F&l <dakg ¥X|%] efghri(Table IX).

2N 2H| AA|ofl CHEt Al

SB-31(6 ml/kg)2 $]of En|=k(Juice volume), 4F%=(Juice
concentration) % Z4IeiZ(Acid output)el] WIS o 0 F)A]
sk, lelel pHE 13% A 24ss 237} elste.
o} el w] g o EAT Fe4-E SI5EHTable X)

Table IX. Effect of SB-31 on gastrointestinal motility in mice

=2 W Ml uiEol njxl= ¥

$B-31 3 ml/kgg w]wHH A=l A5elA] maks} Na'
2 K a el A8 Feldde 2 YehA] ggted,
6 mlkg 743 FolFolMe Fo] 608l LA k8
Z7} Apgo] helikm(P<0.05), o] F- 1-3X2F Fgkol] Na*
2K i E Ad AT AR SR e oL (P<0.05) ¥
13 5 A7kl ZA 3] 5H girH(Table XI).

Table X. Effect of SB-31 on gastric secretion in pylorus-li-
gated rats

Dose
Drugs (mlkg, iv.) Transfer rate (%)
Control - 55.55+2.70
SB-31 3 51.20£2.36
6 52.56+3.25

Dose Juice Vol Juice C Acid
Drues (II'].ng, H uice 0l. Juice On Output
& i) PR @l200g) (ueaml)  (yeqshy
Control - 2984009 7.17+1.27 93.21+2.84 671.43+£136.29

5B-31 6 2.60-+0.03 7.57+0.20 99.071+8.33 749.1565.97

Each value represents the mean+SEM (n=10).

Each value represents the mean+SEM (n=6).
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Table XI. Effects of SB-31 on urine volume and urinary excretion of electrolytes in hydrated rats

Time after administration

Parameter Drugs Dose
(ml/kg) Before 20 min 40 min 1 hr
Urine vol. Control - 28.1+5.8 21.9+3.9 18.6L£6.6 14.61+8.3
(4/100 g/min) SB-31 3 28.2+0.8 26.7+1.7 22.7+£2.6 18.4+4.0
6 239457 214417 27.0£3.5 30.3+3.6*
Na" excretion Control - 791.2+223.1 935.7+128.7 960.1£95.5 979.5+114.9
(Eq/100 g/min) 5B-31 3 562.7+140.1 392.4+£80.0 586.91+98.0 796.8+95.1
6 539.5+173.2 418.5+55.8 492.4+114.5 597.8+101.8
K* excretion Control - 654.84+79.4 633.84+92.5 661.6+105.0 749.0+84.3
(1Eq/100 g/min) 5B-31 3 591.9+92.6 646.7+73.7 648.3+101.3 590.0+£117.1
6 579.5+141.0 587.7£95.0 492.24+145.6 341.4+133.6*
Dose Time after administration
Parameter Drugs (ml/keg) 2 hr 3 hr 4 hr 5 hr
Urine vol. Conitrol - 15.4+£84 11.9+6.6 11.7+7.1 10.24+7.0
(£1/100 g/min) SB-31 3 13.74+3.3 9.1+1.1 10.3+1.3 75%£1.0
6 19.8+8.8 12.0+5.5 12.2+4.1 12.6£7.7
Na’ cxcretion Control - 1005.2+237.4 1355.8++158.4 1659.7£262.5 1794.9+295.0
(#Eq/100 g/min) SB-31 3 1135.1+186.0 1437.31+166.8 1871.9+114.3 1713.6+314.6
6 1007.4+130.3 1051.7£174.1 1005.6+85.7* 853.6+96.5
K" excretion Control - 740.8£144.0 855.61+119.0 813.2+87.2 762.0+83.1
(#Eq/100 g/min) SB-31 3 440.2+141.2 566.9+127.5 699.1+112.3 628,7+122.7
6 244.4+133.9*% 521.7£96.9 612.9+65.2 582.9+110.0

Each value represents the mean+ SEM (n=5). *Significantly different from the control (P<0.05).
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