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Anti-inflammatory and Analgesic Activities of Water
Extract of Root Bark of Ulmus parvifolia

Seung-Kil Cho, Soon-Gyo Lee and Chang-Jong Kim*
College~of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract — Ulmus parvifolia has been used as a traditional folk medicine to treat the car-
buncle in deep skin. In this study, the effect of water extract of root bark of Ulmus parvifolia
(WUP) on the carbuncle, pain, inflammation and hypersensitivity was evaluated in animal
models. The administration of WUP significantly decreased the size of Staphylococcus au-
reus (10° cells/mouse)-induced carbuncle. and also exhibited analgesic activity in the HAc-in-
duced writhing syndrome at doses of 50-500 mg/kg. It also showed significant anti-inflam-~
matory activity in the carageenin- and complete Freund's adjuvant-induced inflammation.
In the histamine-induced anaphylaxis, it decreased the percent of motality by protecting
mice treated with Bordefella pertussis. In the immune responses in the mice sensitized and
challenged with sheep red blood cells, the Arthus reaction determined by swelling of foot
pad at 4 h after challenge, HA titer, HY titer and PFC which can be used to evaluate the
humoral immune response were significantly suppressed by oral administration of WUP at
doses of 100 and 200 mg/kg. The cellular immune responses in the same mice such as de-
layed type hypersensitivity determined by swelling of foot pad al 24 h after challenge and
RFC were also significantly suppressed in the same manner.
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Table 1. Effect of water extract of root bark of
Ulmus parvifolia (WUP) on the carbuncle form-
ation by Staphylococcus aureus 226 in sKin.

Dose Size of
Drugs carbuncle
{mg/kg.p.o) (em?)
Control. - 0.41+0.17 -
H,O extract 50 42+0.19 -

100 .29%0.12* 29.3

200 .21+0.09** 48.8

500 .20£0.08"* 512
Baenong-Tang 100 .19+0.10*" 53.6
extract

Drugs were administered twice a day after the

subcutaneous injection of Staphylococcus au-
reus 226 (1x10° cells/mouse). and the carbuncle
size was measured at 42 h later. Values are ex-
pressed as a mean+S.E. of six rats. Significantly
different from control, *p<0.05, **p<0.01.
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“rrable TL Analgesic activity of water extracts of
“root bark of Ulmus parvifolia (WUP). in. acetic
acid-induced writhing test.

: Dose  No. of writhing Inhibition
Drugs (mg/kg.p.o) (per 10 mins.) (%)
Control - 27.1+45 -
H,O extract 50 255140 59

100 17.8+2.2* 343
200 14.0+2.0™ 48.3
500 89+16* 67.2

Aspirin 100 10.5+2.6" 61.3

Drugs were administered orally 1 hour before
the intraperitoneal injection of 0.7% acetic acid
(10 ml/kg). Values are expressed as a mean+$S.
E. of ten mice. Significantly different from con-
tral. *p<0.05; **p<0.01.
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Fig. 1. Effect of water exiract of root bark of
Ulmus parvifolia (WUP) on the carageenin-in-
duced paw edema in rats. Paw edema was in-
duced by s.c. injection of 1% carageenin (0.1 ml/
rat) in right hind paw and the volume was
measured every hours for 4 h. Drugs were oral-
ly administered 1 h before the carageenin in-
jection. Each values are the mean+S.E. of six
animals. Slgmﬁcantly different from control, *p
0.05.
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Fig. 2. Effect of water extract of root bark of
Ulmus parvifolia (WUP) on the complete
Freund’s adjuvant (CFA)-induced paw edema in
rats. Paw edema was induced by s.c. injection of
CFA (0.1 mVrat) in right hind paw and drugs
were orally administered daily for 10 days. Paw
volume was measured every other day and in-
crease % of paw volume was calculated based
on the volume on Day 11. Each values are the
mean+S.E. of six animals. Significantly different
from control, *p¢0.05, **pdQ.0L.
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Table III. Effect of water extract of root bark of
Ulmus parvifolia (WUP) on the histamine-indu-
ced anaphylaxis in mice:

Drugs Dose Survival rate

(mg/kg, p.o) (%)

Control - 20

H,O extract 50 40

100 70

, 200 20

Prednisolone 20 90

acetate 100
Chloropheniramine 20

maleate

Mice were treated with i.v. injection of 0.15 ml
B. pertusis vaccine (2x10"/ml) 30 min before
the i.p. injection of histamine base(l mg).
Drugs were given right after the injection of B.
pertusis vaccine. Survival rate was counted for
30 min after the injection of histamine.
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Table IV. Effect of water extract of root bark of

Ulmus parvifolia (WUP) on the development of
Arthus reaction in S-RBC sensitized mice.

Drugs Dose Swelling
(mg/kg. p.o) %

Control - 23.65£2.95

H,O extract 100 16.93+3.33*
. 200 13.9242 95

Prednisolone 20 13.74+3.15™

acetate

Chloropheniramine 20 18.25+3.19*

maleate

Drugs were orally administered once a day
for 4 days before sensitization with i.v. injection
of 0.1 ml S-RBC (1x10° cells/ml). Mice were chal-
lenged with an s.c. injection of 0.05ml S-RBC
(2x10° cells/ml) into hind foot pad 4 days after
sensitization. Swelling % was measured at 4 h
after challenge and expressed as a mean*S.E.
of six animals. Significantly different from con-
trol, *p<0.05, **p<0.01.

Table V. Effect of water extract of root bark of Ulmus parvifolia (WUP) on the immune responses in

S-RBC sensitized mice.

Dose PFC . .
Drugs (mg/ke) (x10¥/spleen) HA titer HY titer
Control - 95.56+21.91 4.553+0.31 5411045
H,O extract 100 65.24+17.22* 3.35+0.29" 3.621+0.38"
200 59.27+19.26" 3.28+0.35* 3.32+0.28"
Prednisoclone acetate 20 47.71+ 9.22* 3.45+0.31* 3.61+0.42"
Chloropheniramine maleate 20 71.21+12.44° 3.92+0.38 4.57+0.22

For experimental conditions, see footnote of Table IV. Each values are expressed as a meantS.E.

of six animals. Significantly different from control, *p<0.05, **p<0.01.



NSl $EEE Arthusthss B2 Blel 3
18 Table VOIA B vls} o] hRFAME
23.65%°) ¥F8E BYou FguR $3x
100 2 200 mg/kgFod TolX & 58] 22 16,
93 9 13.92% 24 hZZl wlal S AUA i
ot £3 SUYFEAN F4 S-RBCo s
ARE A ool uEt Yehte HAEFE o
28 57hE 2T 22 4.55 9 541904 H] 8}
o F=FUR 292 100 mg/kgFA TN E
742 3.35 2 3.62, 200 mg/kgEARolAE 72}
3.28 @ 3.3224 2% 2Tl va] S| EA o
2 #24UA JA=AT. PFCE iz 95,
56x10%/spleencl Hla] =R FAdx 100
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Table VL Effect of water extract of root bark of
Ulmus parvifolia (WUP) on the development of
delayed hypersensitivity in S-RBC sensitized mice.

. Dose Swellin
Drugs (mg/kg, p.o.) %
Control - 19.16+2.15
H,O extract 100 14.62+2.72*
200 8.53+2.04™
Prednisolone 20 13.17+1.55*
acetate
Chloropheniramine 20 15.10+2.22°
maleate

For experimental conditions. see footnote of
Table IV. Swelling % was measured at 24 h after
challenge and expressed as a mean*S.E. of six
animals. Significantly different from control. *p
€0.05. **p<0.01.
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Table VIL Effect of water extract of root bark of
Ulmus parvofolia (WUP) on the rosette forming
cells (RFC) in S-RBC sensitized mice.

Dose

Drugs (mg/kg, p.o) RFC (%)
Control - 22.33+£4.21
H,O 100 20.50+3.97

200 16.33+2.58*
Prednisolone 14.00+£3.54**
acetate 20
Chloropheniramine %0 20.42+3.49
maleate

For experimental conditions. see footnote of
Table [V. Each values are expressed as a mean=
S.E. of six animals. Significantly different from
control, *p<0.05, **p<0.01.

Table VIIL Effect of water extract of root bark of Ulmus parvifolia (WUP) on the WBC differential count

in S-RBC sensitized mice.

D Dose Differential count (%) of WBC
Tugs
8 (mg/kg) Eosinophil Basophil Neutrophil Lymphocyte  Monocyte
Control - 0.15£0.05 0.061:0.02 21.19%+2.65 75.86+5.12 2.74+0.71
H,0 Extract 100 0.16%0.06 0.02+0.01 28.05+3.11 70.2516.05 1.52+0.62*
200 0.08+0.04 0.04+0.01 30.50£2.58  68.33+4.21 1.05+0.55

For experimental conditions. see foctnote of Table IV. Each values are expressed as a meantS.E. of
six animais. Significantly different from control. *p<0.05, **p<0.01.
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