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Pharmacological study on Kampo-hozai. II.
Effects of Daio-shachu-gan on experimental chronic inflammation
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Abstract

The effect of water extract from Daio-shachu-gan (Da- Huang-Zhe-Chong-Wan), an
anti-chronic oketsu-hozai has been studied using various experimental models of inflamma-
tion and hepatitis. The administration for 2 months of Daio-shachu-gan suppressed an in-
crease in connective tissue collagen of the abdominal wall and artery and prolongation of eu-
globulin lysis time (ELT) in adjuvant-induced arthritic rats. However, Daio-shachu-gan
did not inhibit carrageenin-induced acute paw edema and adjuvant-induced edema devel-
oped in the primary lesion in rats. And also, Daio-shachu-gan suppressed an increase in
connective tissue collagen of abdominal wall and liver in CCl,-induced chronic hepatitic
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rats, but was not ineffective for D-galactosamine-induced acute hepatitis.
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2. EREWICHRET HHICIE, 2oz X 2H/150
HBHWF200mg/kg 7 MEKE100g Z729 0.2
ml DEBNDKH B L 0.2% CMC-Na izt L ¢
BO®REL 72,

(2) EEREM) . Kwl ; Wistar R T~ + (150—
170 g, SPF), Jcl : SD &Mt >Z » b (170—190 g,
SPF) 5 X Ur'Kwl ; ddY R~ 2 (18—20g,
SPF) #H\72, EBREIZIEE23+ 2°C, {EES0—
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10, 155342 1CERBEH 5 25 pl DI F ~ %) 4 E
~=r 70y FEMAFICTRLL, 2775120.1%
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L7z, =7 ARERIETELORY» SRS 2 M7 —
R REER (ty,, min) THRL 72, %8,
SHHRERIZ 13 zymosan (B AIEKIZHRE) 2HW,
A—RBRBREE 2 AT 1 BEEAREL 72,

tuz(min) = [(t: —t,) 1/2 ODt,]/(ODt, ~ODt,)
il 59, t 109532155, ODt, | 554
WRFE, ODt, : 1055 5 WX 155 %D

@) HSHZREE: Wistar 7 v F DL
B Tz 1 96 carrageenin A A1E# 0. 1ml/rat %
HH L, BAETLHIFES 2, 3% E TRIFY
AR TREL, FHEEFENL 2, HEBRER
carrageenin =¥ ARG 1 RERIATIC 1 @R O£
5|72, *xH 3Kz |3 indomethacin (0.2% CMC -
Na - #i&) 10 mg/kg * Fv72,

(5) FLas EEETR

1) Zoany bEBERS v POFES L UHR
HEsE  wREZE (Mycobacterium butyri-
cum) DIWHEKE 2 7 TS THIHE, BiLMiE
(Bayol F) 2T 1 %MBEEHB L 120 ZHET
STNVEAEA - 7L T THEL, ad-
juvant & L CHERL 7z, 2 adjuvant 0.05ml %
SD%7 v boAEEERES L OCRES 5 3cem
HNBICENES L TCT 25> ks Bk
L7z, #BKiZ adjuvant EHE®Z S 1 H 11H 2
7 AMEO®RE L 72, #FBR# 23 phenylbutazone

(0.2% CMC - Na i28%i%) 50 mg/kg # w72,
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6.0) 2H02 T 30 s+MREL 7z, L 2ikiES
4000X g, 10BELELBEL, M#t—727))
B #2187, MEEr—7 a7 L ESIE /16N )
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cubate L TEE A EEIZERT S T ToOREL
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EHREEAEAIERANEDS SN, MEEIZHWL
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725

2. ASHZURBIIRIZTE

AT FRABAMEREIINL T, HRED In-
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Fig. 1 Effects of water extract from Daio -

shachu - gan and phenylbutazone on the paw
edema in Adjuvant-induced arthritic rats.

Arthritis was induced by intradermal injec-
tion of the complete adjuvant (0.05 ml) contain-
ing 10 mg of the heat-killed Mycobacterium
butyricum in 1 ml of Boyol F into the tail and
right hind paw rats. Test substance was orally
administered for 30 days and the paw edema
was measured. --- ; Control, —O— ; Daio-
shachu-gan 50 mg/kg, —@— . Daio-shachu-
gan 200 mg/kg, — M — ; Phenylbutazone 50
mg/kg. Each value represents the mean+S.E.
of 11—13 rats. Significantly different from the
control, *p<0.05; **p<0.01.

Effects of water extract from Daio-shachu-gan and zymosan on

clearance-rate of carbon from the circulating blood of mice.

Treatmemt Dose Route  No. of mice Clearance-rate of
(mg/kg) carbon (t;,,, min)
Control (water) p.o. 15 12.90+0.95
Daio-shachu-gan® 50 p.o. 12 10.89+0.62
200 p.o. 12 9.99+0.52*
Control (saline) i.p. 15 11.95+0.72
Zymosan® 50 ip. 13 8.65+0.45*

a) : Carbon clearance test was performed 1 hr after the administration of Daio-shachu-

gan (one time/day for 3 days).

b) : Carbon clearance test was performed 2 days after the administration of zymosan.

Each value represents the mean+S.E.

Significantly different from the control, *p <0.05.
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Table II

Effects of water extract from Daio-shachu-gan and phenylbutazone on

the content of hydroxyproline in Adjuvant-induced arthritic rats.

Dose No. of Hydroxyproline mg wet tissue)

Treatment {mg/kg) Route rats Abdominal wa}Il yIgoot ski(rl;g/ . Liver Artery
Normal p.o. 8 6.84+0.59 16.81+0.69 0.49+0.02 7.34+0.54
Control p.o. 13 9.05+0.43 18.82+0.63 0.50+0.02 12.02+0.79
Daio-shachu-gan 50 p.o. 14 7.22+0.61" 17.47+0.77 0.46+0.02 12.13+0.65

200 p.o. 11 7.06+0.52** 18.50+1.03 0.48+0.01 10.29+0.80
Phenylbutazone 50 p.o. 11 9.01+0.52 16.99+0.89 0.51+0.01 12.03+0.85

Arthritis was induced by intradermal injection of the complete adjuvant (0.05 ml) containing 10 mg of the heat-
killed Mycobacterium butyricum in 1 ml of Boyol F into the tail and right hind paw of rats. Test substance
was orally administered for 60 days and the hydroxyproline contents of abdominal wall, foot skin, liver and
artery were measured. Each value represents the mean + S.E. Significantly different from the control,

*p<0.05; **p<0.01.
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Fig. 2 Effects of water extract from Daio-
shachu - gan and phenylbutazone on the eu-
globulin lysis time (ELT) in Adjuvant-induced
arthritic rats.

Arthritis was induced by intradermal injec-
tion of the complete adjuvant (0.05 ml) contain-
ing 10 mg of the heat - killed Mycobacterium
butyricum in 1 ml of Boyol F into the tail and
right hind paw of rats. Test substance was
orally administered for 60 days and the ELTs
were measured. A ; Normal, B ; Control, C ;
Daio-shachu-gan 50 mg/kg, D ; Daio-shachu-
gan 200 mg/kg, E ; phenylbutazone 50 mg/kg.
Each value represents the mean+S.E. of 8—14

rats. Significantly different from control, *p <
0.05; **p<0.01.
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Fig. 3 Rat liver formed the hemorrhagic necro-
sis induced by endotoxin.

The liver was removed 12 hr after an i.v.
injection of endotoxin (0.1 mg/kg), and cryostat
section was prepared. The section was stained
with hematoxylin-eosin for histological exami-
nation. A ; Normal, B ; Control (x125).
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Fig. 4 Effect of water extract from Daio -
shachu-gan on hemorrhagic necrosis of endo-
toxin induced disseminated intravascular coagu-
lation (DIC) in rats.

The liver was removed 12 hr after an i.v.
injection of endotoxin (0.1 mg/kg), and number
of hemorrhagic necrosis was measured. A
Control, BB ; Daio-shachu-gan 50 mg/kg, C ;
Daio-shachu-gan 200 mg/kg. Each value re-
presents the mean+S.E. of 10— 14 rats. Signif-
icantly different from control, *p<0.05 ; **p <
0.01.
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Fig. 5 Effects of water extract from Daio -
shachu-gan and dextran sulphate on the eu-
globulin lysis time (ELT) in normal rats.

ELTs were measured 1 hr after a p.o. admin-
istration of Daio-shachu-gan or an /.v. admin-
istration of dextran sulphate. A ; Normal
(water), B ; Daio-shachu-gan 50 mg/kg, C ;
Daio-shachu-gan 200 mg/kg, D ; Normal (sa-
line), E ; Dextran sulphate 1 mg/kg, F ; Dex-
tran sulphate 10 mg/kg. Each value repre-
sents the mean+S.E. of 10 rats. Significantly
different from the normal, *p <0.05 ; **p <0.01.
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50, 200 mg/kg & 5-HEIZ (X F DI % MG 4 5 7F
HWHRED S e - 12 (AEIZ B,

7. MHE{LRFBERIEEFRICRITTEE
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BT aE Fexs 7ol s ENEINE AEIZHIH
T 5 EHDEED S L7z,



170

KEERA L X 2G50 L ZRERE~DBHE

Table [l Effect of water extract from Daio-shachu-gan on the
content of hydroxyproline in CCl,-induced chronic hepatitic rats.

Dose Hydroxyproline {(ug/mg wet tissue)

Treatment (mg/kg) Abdominal wall Liver
Normal 0.63+0.03 9.24+1.30
Control 1.76+0.11 17.47+1.22
Daio-shachu-gan 50 1.77+0.18 13.88+0.60*

200 1.35+0.08** 13.79+0.66*

Chronic hepatitis was induced by CCl,. Test substance was orally ad-
ministered for 8 weeks and the hydroxyproline contents of abdomi-
nal wall and liver were measured. Each value represents the mean+
S.E. of 10 rats. Significantly different from the control, *p <0.05 ;

**p<0.01.
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