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The Anti-inflammatory and Analgesic Actions of the
fractions from Pulsatilla koreana Root Extract
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Abstract — From our previous report, the water extract of Pulsatilla koreana root was found to
have potent anti-inflammatory and analgesic actions in intravenous administration in animals.
Among chloroform, ethyl acetate, butanol and water fractions which were obtained through suc-
cessive fractionation of the extract, only the water fraction was found to have the antiinflammatory
and analgesic actions. The fraction did not affect normal body temperature at the effective doses
in mice and showed low acute toxicity of which LD, was less than 500 mg/kg i.v. in mice. It is
interesting that its anti-inflammatory action might be attributed in part to inhibition of cycloox-

ygenase-1 and -2.

Key words — Pulsatilla koreana, Ranulculaceae, root, water extract, anti-inflammatory action,
analgesic action, COX-1, COX-2, acute toxicity
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Table I. The effect of the various fractions obtained from the Pulsatilla koreana root extract on carrageenan-induced paw

edema in mice

Treatment Dose No. of Increase(%) in paw volume

(mg/kg, iv)  animals 1hr 2hr 3hr 4hr
Saline — 7 80.0 + 6.9 720 £ 79 672 = 7.6 545 + 9.2
. 73.0 £ 44 705 + 3.7 556.8 £ 6.0 41.7 = 4.2

CHCI, fraction 5.0 7 &7 2.0) 17.0) (235)
. 93.5 + 8.0 844 + 73 813 £ 52 66.1 + 6.1

EtOAc fraction 95 7 (-17.0) (17.3) (21.1) (21.3)
. 39.4 + 89 769 = 5.7 746 £ 55 517 £ 5.6

BuOH fraction 137 7 (11.8) (6.8) (11.0) 5.2)
. 58.0 + 4.2* 52.1 £ 4.4* 499 £+ 5.1 423 = 5.7

Water fraction 349 7 ©7.5) ©27.6) 25.8) 22.3)
Piroxicam 2 7 622 + 73 544 + 3.1 42.6 + 5.3*% 34.6 + 6.5

(22.2) (24.4) (36.6) (36.5)

Significantly different from the saline group (*; p<0.05)
The figures in parentheses indicate inhibition ratios(%).
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Table II. The effect of the various fractions obtained from the Pulsatilla koreana root extract on carrageenan-induced

paw edema in rats

Treatment Dose No. of Increase(%) in paw volume

atmen (mg/kg,iv) animals lhr 2hr 3hr 4hr
Saline — 7 795 £ 44 95.5 £ 9.7 110.8 £ 5.8 104.8 + 4.6
. 774 £ 72 90.6 + 9.9 94.0 + 5.6 924 + 59

CHCI, fraction 5.0 7 @7 G1) (15.2) (118)
. 74.6 + 11.6 87.5 + 9.8 96.0 + 5.0 102.4 + 7.0

EtOAc fraction 9.5 7 6.2) 8.3) a3.4) ©.2)
. 67.5 + 6.8 104.0 = 7.3 104.6 =+ 9.3 116.7 + 12.8

BuOH fraction 137 7 5.1 (8.9) 5.6) 115
. 31.1 £ 3.2* 339 + 2.6* 36.1 £ 3.6* 37.9 £ 3.5*

Water fraction 349 7 (60.9) 64.0) 67.0) 63.8)
Piroxicam 2 7 33.9 £ 2.0* 329 + 4.0*% 36.6 £ 5.1* 34.3 £ 6.9%

(57.4) (65.5) (67.0) 67.3)

Significantly different from the saline group (*; p<0.01)
The figures in parentheses indicate inhibition ratios (%)

Table III. The effect of water fraction obtained from the Pulsatilla koreana root extract on vascular permeability in mice

Treatment Dose (mg/kg, iv) No. of animals  Pontamine sky blue” (ug, M + S.E.) Inhibition (%)
Saline — 7 156.3 £ 19.1 —
Water fraction 175 7 78.91 £ 2.5*% 49.5

349 7 67.0 + 8.0* 57.1
Piroxicam 2 7 84.5 + 5.8* 45.9
*. The quantities of pigment in peritoneal fluid were determined.
Significantly different from the saline group (*; p<0.01)
134997123 WE7 {77} dolted), pouch el s
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Fig. 1. The effect of water fraction obtained from the
Pulsatilla koreana root extract on leucocyte emigration
and protein exudation in CMC-pouch in rats.
Significantly different from the saline group (*; p<
0.05, **; p<0.01)
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Table IV. The analgesic effect of the various fractions obtained from the Pulsatilla koreana root extract on phenyl-p-ben-

zoquinone-induced writhing syndrome in mice

No. of writhing

Treatment Dose (mg/kg, iv) No. of animals 0=5 min 5-10mn
Saline — 7 26.3 10.9
Hexane fraction 2.5 7 23.3(11.4) 9.7 (10.5)
CHCI, fraction 25 7 30.0 (-14.1) 14.6 (-34.2)
EtOAc fraction 9.5 7 18.9 (28.3) 11.4 (-5.3)
BuOH fraction 137 7 16.9 (35.9) 9.9 (9.2)
H,0 fraction 349 7 7.7%* (70.7) 1.7%* (84.2)
Piroxicam 2 7 1.0%* (96.2) 3.6* (67.1)

Significantly different from the saline group (*; p<0.05, **; p<0.01)

The figures in parentheses indicate inhibition ratios(%).
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Fig. 2. Autoradiographed TLC-chromatogram of inhib-
itory effects of COX-1 by water fraction obtained from
the Pulsatilla koreana root extract in HEL cells.
Lane A; DMSO (control). Lane B, C, D, E, F and G;
10, 20, 40, 80, 160 and 320 ug/m/ of water fraction.
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Fig. 3. Inhibitory effect of water fraction obtained
from the Pulsatilla koreana root extract against COX-1
in HEL cells macrophage. Inhibition of COX-1 was
determined in terms of the production of prostaglan-
din F,,.
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Fig. 4. Inhibitory effect of water fraction obtained
from the Pulsatilla koreana root extract against COX-2
in J774A.1 macrophage. Inhibition of COX-2 was deter-
mined in terms of the production of prostaglandin E,.
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Table VI. The effect of water fraction obtained from the Pulsatilla koreana root extract on rectal temperature in mice

Treatment Dose No. of Temperature ("C)
(mg/kg, )  animals 0 min 5 min 1hr 3hr
Saline — 7 3721 £ 011 3723 +£0.09 3714 +0.08 37.16 £ 0.09
Water fraction 175 7 3737 £ 011 3740+ 014 3731 +0.13 3729 £0.16
349 7 3726 £ 016 3697 +£0.23 3636 £ 030 36.24 £ 0.38
All data represent the mean = S.E.M.
Rectal temperature was determined at before, 5 mins, 1 hr and 3 hr after the drug treatment.
Table VII. Mortality of rats by water fraction obtained from the Pulsatilla koreana root extract
Treatment Dose Hours after treatment Days after treatment Final
(mghkg,w) 1 2 3 4 5 6 1 2 3 4 5 6 7  Mortality
Saline 0 o 0 0 0 0 0 0 O O O O 0 o0 0/6
Water fraction 349 00 0 6 0 06 06 06 0 0 0 0 O 0/6
500 o 0 0 0 0 0 1 1 0 0 0 O O 2/6

Table VIII. Body weights changes of rats by water fraction obtained from the Pulsatilla koreana root extract

Treatment Dose. Body weights (g, Mean = SD)
(mg/kg, 1v) 0 1 4 7 days
Saline 0 171.8 + 6.6 1775+ 79 205.7 + 8.6 231.7 + 10.1
Water fraction 349 1703 £ 6.5 175.7 £ 6.0 204.0 = 6.9 2295+ 7.3
500 1705 + 6.7 159.6 + 7.2* 169.8 *+ 6.6* 193.5 + 7.0*
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