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Abstract

In order to clarify an anti-oketsu activity of rhubarb, a hot water extract (RW-ext) from Rhei
undulati Rhizoma (rhizome of Rheum undulatum L.) cultivated in Korea, has been screened for the
activities against type I and IV allergic and inflammatory reactions. In type I allergic models, RW-ext
at a dose of 500 mg/kg, p.o. inhibited 48 h homologous passive cutaneous anaphylaxis (PCA) in rats,
which is related to IgE. RW-ext and fraction containing stilbene components also exhibited an inhibi-
tory effect on antigen-induced histamine release from peritoneal mast cells. In a type IV allergic model,
RW-ext had an inhibitory effect on the effector phase in sheep red blood cell-induced delayed type
hypersensitivity (SRBC-DTH) in mice. Furthermore, in inflammatory system, RW-ext exhibited the
inhibitory effects on carrageenin, histamine, serotonin and arachidonic acid-induced edema. These
results indicated that Rhei undulati Rhizoma not only inhibits allergic reactions but also influences
inflammatory reactions, and these inhibitory effects may be partially contributed to the anti-oketsu
activity of rhubarb.

Key words crude drug, rhubarb, Rheum undulatum, anti-oketsu activity, anti-allergic activity,
anti-inflammatory activity.

Abbreviations AA, arachidonic acid ; DSCG, disodium cromoglycate ; EWA, egg albumin ; PBS,
phosphate buffer ; PGs, prostaglandins ; PCA, passive cutaneous anaphylaxis ; RW-ext, hot water
extract from Rhei undulati Rhizoma ; SRBC-DTH, sheep red blood cell-induced delayed type hypersen-
sitivity.
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Water extract (197 g)

Sephadex LH-20 C.C.
(MeOH : H,0=0—100)
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Cosmosil 75(C-18) C.C.
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Fr.i1-1{(158¢g) Fr.1-2(394¢) Fr2-1(99¢g) Fr2-2(100g)

Chart 1 Extraction and fractionation from Rhei undulati
Rhizoma.

>l BB DRI L 72,

2 #HFE: I3 disodium cromoglycate
(DSCG) (7-+ 2 3), Evans blue, prednisolone, indo-
methacin, histamine - 2HCI, cyproheptadine (+ 7% 7
A7 A7), Hank's ¥, #rfeRinek (SRBC) CkBk
SR IIERT), ANEMLE HILHE BREE (Bordetella
pertussis, Inactive bacterial suspension) (FIGHEZE T
3), aluminum hydroxide gel(=/L 4 ), egg albumin
(EWA, Grade V), A-carrageenin, serotonin, brady-
kinin, arachidonic acid, phosphatidyl-L-serine
{(Sigma), diphenhydramine, phenidone (Huifbmk) #
v, o BRI S TR 2 W 72,

(3) EERENY  EEEIMICIZ Wistar REEMT b
(130-150, 160-180, 180-200 g), ddY A#E~~ 2 (18-
20,30-32 g), ICR RMEtE~=7 2 (16-18 g) # w7z, W
TROEML WAL A - v - =L DAL, 8
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Histamine release 9% = (Histamine release with
antigen- spontaneously release) /total histamine X 100

RO KR L IR TR 72,

Inhibition %= (% histamine release without test
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Fig. 1 Effects of water extract (RW-ext) from Rhei un-
dulati Rhizoma and disodium cromoglycate (DSCG) on 48-
h homologous PCA in rats.
RW-ext suspended with water was orally administered to
rats 1 h before the challenge with antigen. DSCG dissolved
with saline was intravenously administered 1 min before
the challenge. Control was orally administered water or
intravenously administered saline alone. Each column
indicates mean+S.E. of 7-8 rats. Significantly different
from the control group, *p <0.05, **p <0.01.

PABICHRT AER S bz, 72, DSCG IR 2
mg/kg NGB TFNAEZRBHEFHEEFICHIHIL 72,
2. HIESERX MAEAr SO R Y I
FOFEFIE Table1IC/R L2 & <, MBHERICE-
T Z MBS 41246.7% Db 2 I 2 hHEEL 72,
RW-ext i3 50 & %\~ {3 200 pg/ml T# 0 FEs % H L
72. FHIE ) DSCG 13 200 ug/ml T# o) 8 % 04 L
726

F 72, RW-ext 7 & 757 55T 13 fraction 2-2 #%5#&

Table I Inhibitory effects of water extract (RW-ext) and its fractions from Rhei
undulati Rhizoma and disodium cromoglycate (DSCG) on antigen-induced
histamine release from rat peritoneal mast cells in vitro.

Samples Concentration (ug/ml)® Inhibition (%)
RW-ext 50 62.5
200 71.7
Fraction 1-1 100 16.8
Fraction 1-2 100 -15.3
Fraction 2-1 100 135
Fraction 2-2 100 61.0
DSCG 200 87.0

Mast cells prepared from the peritoneal cavity fluid of rats were suspended in
phosphate-buffered solution at 2.9x10° cells/ml to rats mediated by the antibody
against EWA 24 h before. The suspension of mast cells treated with RW-ext for 10 min
were stimulated by EWA (2 mg/ml) phosphatidyl-L-serine (100 gg/ml) for 15 min at

37C.

a) Each concentration consisted of 3 tubes per experiment.
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Fig. 2 Effects of water extract (RW-ext) from Rhei un-
dulati Rhizoma and prednisolone on SRBC-DTH in mice.
Test substances suspended with 0.2 % CMC - Na were
orally administered to mice immediately before and 16 h
after challenge. Control was orally administered 0.2 %
CMC - Na. Each column indicates mean+S.E. of 9-10
mice. Significantly different from the control group, *p <
0.05, **p<0.01.
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Fig. 3 Effects of water extract (RW-ext) from Rhei un-

dulati Rhizoma and indomethacin on carrageenin-induced
acute edema in rats.
Test substances suspended with 0.2 % CMC -+ Na were
orally administered 1 h before the subcutaneous injection
of 19 A-carrageenin. The foot paw swelling percentage
was measured. Each value represents mean+S.E. of 6-7
rats. Significantly different from the control group, *p <
0.05, **p <0.01.

1.4 % DIFEIRED L1, £ DI 4R TR RS
00, LI TIEE L 72, RW-ext |3 carrageenin #5-
30 4tk 34 TENIRES EEICTHIL 72, Bk
*f B 3# o) indomethacin {3 carrageenin ¥ 45- 2 B fii#£
FREIECIEER %R L 72,
5. BB IHINAT -9 —FRAETESE
FNLDOERIZIFig 4o L7228, RW-extiz
histamine & {F serotonin iz & » TE R X /- FE 2 H

60  A: Histamine 50 - B: Serotonin 40 ~ C: Bradykinin
50 I 40 |
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- 40 - g g s
3 LI, La0b e - £
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Fig. 4 Effects of water extract (RW-ext) from Rhei undulati Rhizoma, diphenhydramine or cyprohe-
ptadine on histamine, serotonin or bradykinin-induced paw edema in mice.
An edema on the right foot of mice was induced by subcutaneous injection of inflammatory mediators
including 1.2 9% histamine, 0.02 % serotonin and 0.6 % bradykinin dissolved in saline (5 x1/animal).
One h prior to the mediator treatment, each test substance suspended in water was administered
orally. Control was administered water alone. Each point represents mean+S.E. of 9-10 mice.
Significantly different from the control group, *p <0.05, **p <0.01. O, control ; A , RW-ext 50 mg/
kg ; B, RW-ext 200 mg/kg ; ¥, RW-500 mg/kg ; @, diphenhydramine 50 mg/kg ; [, cyprohe-

ptadine 2 mg/kg.
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Fig. 5 Effects of water extract (RW-ext) from Rhei un-

dulati Rhizoma and phenidone on arachidonic acid-in-
duced ear edema in mice.
The ear edema of mice was induced by application of 2
mg arachidonic acid dissolved in acetone (20x1/animal).
One h after the application of arachidonic acid, ear thick-
ness was measured and expressed as percentage to the
thickness before the application. Each test substance
suspended in water was administered orally 1 h before the
application. Controls were orally administered water or
intravenously injected with saline alone. Each column
represents mean+S.E. of 11-12 mice. Significantly differ-
ent from the control group, *p <0.05, **p <0.01.
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