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Purgative activity of Daio-kanzo-to (Da-Huang-Gan-Cao-Tang) in rats
—Potentiating effect of glycyrrhiza on the purgative action of rhubarb
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Abstract

Glycyrrhiza showed a significant potentiating effect on the purgative action of rhubarb in
rats when the prescription Daio-kanzo-to (Da-Huang-Gan-Cao-Tang) was prepared in the
proportion of rhubarb 4 to glycyrrhiza 1. This potentiating effect is mainly due to enhanced
secretion of water in the colon, and not to accelerated transit through the large intestine or

stimulated colonic mucus secretion.

“This enhanced purgative activity with glycyrrhiza may result from a synergistic action of
rhubarb or sennoside A and glycyrrhiza or from increased elution of the rhubarb constituents.
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~25°C, IRE60~65% NEREFTIT- 2. &8, £
BRET 15 B A X - v KiZ HEIR 5 2 72,

2) \AERUHEE
a) 83} © A (Shinshu-Daio), Rheum palmatum
LINNE X Rheum coreanum NAKAI C.V. (BAIL
HEE, BMNAHE) RUHE (Kanzo) Glycyrrhiza
uralensis FISHER (FPEHEE, FILHZ) i2t84URH
HNat s L5 2z, sennoside A l3EZ KRS
nFE" F R, B K8 72, glycyrrhizic acid
BFHI79A4ATA7ENBALL,
by RFE: . »ri>vr v F (Merck), Ad/—v
(FHTATRAT), ZOMORE, KT TR
#ahk w1z,

c) BRARRURBRORERS

OAEH#HE, AERUHELRE . KEHES
KEBOEHEIZ, KFESOmg RUHE 12 mg i
13ml k%M, A F T 304 HmeAdhH
L, 2i8%%, 6.5 ml DK THEBWE v, WEERID
AT EbY, A0°C KB TREREL 2% 10
ml iZF%EL 72, MOBE L EED 20 FEOKEM
2, ERRICHB L%, BEBREL, R5ER%T
w MAE kg %) 10mlice s L iclBELL, 7
v MEE kg 72 D 0EEKOHE 5 RIT mg/kg TE
L7z,

@sennoside A B 1F glycyrrhizic acid & i ¢
sennoside A X% glycyrrhizic acid % 2 % K EK
FF P akERICHERL, BREEEY T v MK
BkglD 10mlichd LBl b, 2%
JRERKEF F ) 7 L KEBER 10ml/kg i3, HAHS
TR TERAEE (RS L,
@anzrry FRE ANy FEREEKIC
WL, 1Y) 5mg/02mlicZed &) iciRBiL
72,

B) BTXREE: 27> L 28,y MzHHkER
X, 20 2T v 2B OER S — D & O,
T bR 1L D2ANG, ERPKERUERHIEH
25 2 7z, e BNkSAE, SRichz-T1
B X icHE E N EOREZEEL, AKLD
FEY WAL TUTOL S 5Bz 23Tk
L, 2UEETHRIELHEL 2

1D EFEE GREOECNE)
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CEBEOAHKIC LA & ) ikiE
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(5) RBREEFRORE KL T McE
PS5 L, 5 Xi3 6 BRERIGRIC T L & o KBRS, B
L, #5579 %4 37°C |2 i8> 72 A B A i 20 ml T
BeiE L, 30 BRI T o & k% L T L 549 37°C
jcigsizsfa— Pk 2ml ZEALCE, LiEERE
BT L. 1R T Yy P2 2700l ATRL, BB
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5,
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Beubler 505" (25> TR L 72 KB % kA
BAWCHEBL, MfgN)og TEbLE,

A-B-C—-2*
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IO Lz 2V T, Rt —= v BFRLE
5T 180-60 2 (H L BUERT) # AV, RTFUOLHERE
TNa* RUK oBgEzEEL 2, RAZHWT
Nat Wiz K& 8B L, #Hkg L0 umol
TELZ,
D EFE O u mol #
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L, LEERFELE 5%y / —NEMZ, H»
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RImMiEY 2, WARPTHHILI2E, F77F—R%
RS X L TS540nm iIc BT AREKEFREL 72,
M WEIIAME g 1) ong TPBH TEL 7%,

6) EEREs OV NI 7EHIZEZEREDD
sennoside A R U glyeyrrhizic acid DEE
a) XKERUAHBESHEAP sennoside A D
T8

HE BN TRSEE RS (SPD-1) 44
- Emdiik 7 v 777 LC-3A (BEE4EM),
45 i3 Wakosil 5C18-200T (150 mm >4 mm L
D), F—yMBEHEEIZ /a2 oy 7 C-RIA (B
HBIPERT) % BV, Sagara b0 HE IKHE - TER
L7z,
b) HESRERPD glycyrrhizic acid DEE

FEERUT—ZNEHEEIT ) ERR 272403
Wakosil 5C18-200N (150 mm X 4mm 1.D.) % H
v, Okada b0 hiE"Icht-> TER L 720

(7) HEETEAUAIE | EER R THE L BERE
THL, HEEOKEIZ Student O t- BEE AV,
BRES Y LUTE2EEEL L2, &8, KefiE5LE
control BHIZ XY L, K#, AKFEHEE KL sennoside
A RBEREBROMERITXTHREEVRS LN,

woOR

1. ETFRICRIZTHEESORE

KEDETERICHT 2 HERGOZE L HANS
DI TOER LT 72,

Zv FMEEkgE Y o RkFEORS & % 250 mg,

500 mg K UF 1000 mg (222 TR L 723 % 15
BREMEAIE2Ty MICEWNRST 5 L, 250 mg/
kg % UF 500 mg/kg Ti3#%5-1% 6 BT, 1000 mg/
kg Tid 54 3 B TEEBREYIC THRIHED L
Nz, 250 mg/kg TIRETHEHICIELD2EHNRS
i, 1000 mg/kg TIXER» EEICHCBENDIDT,
LTOEBRTIIFCRERL R, XKoRkGR
ELT500mg/kg #AL 72,

RE AR T THEEERE ) ICiE-> TAE L HE
ER 4TI ORETRALAML L XEHEERL
WET7 o POBNICERS L, SEEEICHL - THR
FrEgEl 2213 Table [IoRT 280 T, K®
HESARERSHE TR RRRERER & X
T, THIES, PEMERE, BAITICBWTEER
AR D L, 72, EDg (K mg/kg)
(95 9% IZRIRR) I oW TR AERMEBR ST
328.1 (221~512), AREHESGARBZERTIZ
263.0 (197~348) DL iz, KEHEBREERS
BT AEAHMLR GBI R CETEESEE S
nafgimyiA b, —%, HEOHEIER %ML
FTaolc THAETESEN, RV "THEMES, I©
R-oTHES 2fECHEL (EBEALLEZA, HE
DWERIERIZRED b7 { o » 7z (Table 1),

2. KBPBRXICRIZTHERESORE

KRB L EBERNRSERICREG>— 7 —RME T
BRIcEAL, w— 27—kt coRB 2 RE L 2.
MEBOKRGHCIIBRSHBAROEHERE TI26~7
B % BT 205, KEBRIRGBE TN B EX
TRICEME S Nz, Lo L ad s HERAID L 0 HE
BB B kI e b N » 72 (Table III),

3. BBARREEICRIEZTHERRGOZE

REEE 7 v McERNES L, 55 BRBRIC T %
BRLZEBNIC S A o—FlzEAL % LR
BRL, 1EMicb 2EBNEEROEE AN,

Table I Purgative activities of rhubarb and Daio-kanzo-to (rhubarb 4:
glycyrrhiza 1) within 8h after administration in rats.

Administration Number of faeces Total
(p.0.) Normal Diarrhoeal Total score
Control 0.8+0.3 - 0.8£0.3 0.8£0.3
Rhubarb? 2.51£0.4 11.0£0.7 13.5+0.8 51.5+3.3
Daio-kanzo-to? 3.0£0.3 13.1£0.7* 15.90.8" 60.7+3.1°

Each value is the mean+s.e.m. of 47 experiments.

1) Rhubarb 500 mg/kg

2) Rhubarb 500 mg/kg and glycyrrhiza 125 mg/kg
+p <0.05 compared with the respective rhubarb groups.



100

REHESOETEMN—HEIC L 5 8MEH

Table II Purgative activities of rhubarb and Daio-kanzo-to (rhubarb 2 :

glycyrrhiza 1) within 8h after administration in rats.

Administration Number of faeces Total
(p.0.) Normal Diarrhoeal Total score
Control 0.7+0.3 - 0.7+0.3 0.7£0.3
Rhubarb? 2.4£0.8 12.24+1.1 14.6+1.3 56.4%+5.2
Daio-kanzo-to?® 3.1+0.6 10.240.9* 13.5+1.0 51.2%+4.0%

Each value is the mean+s.e.m. of 18 experiments.

1) Rhubarb 500 mg/kg

2) Rhubarb 500 mg/kg and glycyrrhiza 250 mg/kg

+p <0.05 compared with the respective rhubarb groups.

Table IIT Effects of rhubarb and Daio-kanzo-to on the large intestinal
transit in rats.

Administration Time to onset of excretion of the marker(min)
meant s.e.m.

Control 428.8+76.0

Rhubarb? 45.8% 4.7

Daio-kanzo-to? 40.4+ 3.6

Each value is the mean-+s.e.m. of 21 experiments.

Sample solution was administered intracaecally.

A marker solution was injected into the caecum immediately after administra-
tion of the sample solution.

1) Rhubarb 500 mg/kg

2) Rhubarb 500 mg/kg and glycyrrhiza 125 mg/kg

Net water flux Na* transport K* transport Mucus secretion

(9/g tissue) (n mol/g tissue) (x mol/g tissue) (mg TPBH/g tissue)
-, (x107™")
1.0t + 200 30| * 6.0-
160! 24+ 4.8r*
120+ 18] 36- 1
80; - 12 . 2.4(— \
40! - . 6/ 1 128 | |
‘4Oi’ ; b . 1 Control (n=38)
-80¢ | " ) Glycyrrhiza 125mg/kg  (n=9)
_120;» r“‘ {21 Rhubarb 500mg/kg (n=48)
-160- L] 3 Daio-kanzo-to 1) (n=49)
-200! Rhubarb 1000mg/kg  (n=19)
W Daio-kanzo-to 2) (n=20)

1) Rhubarb 500mg/kg and glycyrrhiza 125mg/kg
2) Rhubarb 1000mg/kg and glycyrrhiza 250mg/kg

A sample solution was administered orally.

Each value is the mean + s.e.m.

A negative value denotes net absorption and a positive value net secretion.
* p<0.05, ™ p<0.01 compared with the respective control groups.

+ p<0.05, ++ p<0.01 compared with the respective rhubarb groups.

Fig. 1 Effects of glycyrrhiza, rhubarb and Daio-kanzo-to on net water flux, electrolyte
transport and mucus secretion in rat ligated colon.
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Table IV Synergism of rhubarb or sennoside A and glycyrrhiza in rats.

Administration (mg/kg)

Total score (meants.e.m.)

(p.0.) Observing time 5h 8h n
Control 0.5%£0.2 0.8%£0.3 20
Rhubarb (500) 17.6x2.7  48.2£3.7 20
Rhubarb (500) +glycyrrhiza (125) 28.1+£3.7* 52.8+%5.3 20
Sennoside A (10) 18.3x£2.3  40.5+2.2 40
Sennoside A (10)+glycyrrhiza (125) 26.9%£2.9% 41.9£2.7 40

*p<0.05 compared with the rhubarb group (5h).
+p <0.05 compared with the sennoside A group (5h).
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ERMBRSETRIAERER L, KERRERS
BERUAREHEGREER SR CIIEE oW
WA LIS, KREFRNR G L R
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o

4. HEIZ L DHE4EER

K# (500 mg/kg) RUHE (125 mg/kg) 217
NOBRBBE LA bYL D $B5EEIT 10ml/kg
) 12OV TR THER AT 28R, KHEHH
5B AT Z o 7 575 BRI IR A B R
L, 8ERRBIC MRS % 57z (Table IV),
B, BBPERTEERICBWTE, K Nat &
P K 2 N ENRERMRERH L R CEEED
Loz,

KEREEFOEE T HS & 2 115 sennoside
DR TRELEBNDE - sennoside A% EEHEK 7 o
27278 HPLC) TERBLAEZ A, KHE 500
mg BN EEIL6.15mg Th - 72H%, KH 500mg/
kg & 121THE L WIE T J11li 2 /7~ 9 sennoside A 10
mg/kg % HERRRE (H# 125 mg/kg) 2z 2%
4, sennoside A #5H L HNTREFEBROHZ
A5 RIS AR, 8 KM M
A28 L7z (TableIV), %35, #58SPEEHE:
BERIZCBWTI, XK Nat RUKHiZgh#Fn
sennoside A ¢ 5-8f & IR THEEED T h - 12,

5. XKEDETHZOBHIZRIZTHEREGD
e

RE SRR O KRE B EE AR D o sennoside
AEE% HPLC CEERL 2+ 24, KEHEERM
HTIIRWERENE & T, sennoside A ZBAH
L14EiICZe » T b 2 b -7 (Table V),

Table V Sennoside content in sample solution.

Content of sennoside A (mg/ml) Ratio
Rhubarb? 0.5240.02
1.11+0.02
Daio-kanzo-to? 0.58%+0.01

Each value is the mean+s.e.m. of 14 experiments.
1) Rhubarb 50 mg/ml
2) Rhubarb 50 mg/ml and glycyrrhiza 12.5 mg/ml

z &

WTRAOBEICH LN EBREYL, £
a7 2FE LT v FThH DD, sennoside A-
B o E WA TH % rhein anthrone D 1EFAFEH
DAHZZMZBNT, 272 ETy OIS



102 AEHREGOE TEMN—HEIC L 38R
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DN -T2, ZOEBICOWTLIBIED &
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LARENE TIREMSED 2 # = X 1 %83 72,

KENDE TS TH 5 sennoside F iz AR K Bkl
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o TWB I EDHLPIC -7z, HRMOBIET
B DWW T LIRTEED Z EEZ b,

PrbzAT5E, KEHEGDETEHICET
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