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Abstract

According to clinical observation, three Wakan-yaku formulations: Hoki-kenchu-to (Bu-Qi-Jian-
Zhong-Tang, TJS-210); Hochu-jisitsu-to (Bu-Zhong-Zhi-Si-Tang, TJS-213) ; Boi-to (Fang-Ji-Tang,
TJS-217) could be beneficial in patients with edema disorder such as chronic renal disease, cirrhosis and
congestive heart failure. So far, no experimental study has been done for these formulations. Briefly, we
put the main focus on their diuretic activity. Normal rats and various pathological models were used for
analysis. The present investigation has documented that the three formulations, TJS-210, TJS-213 and
TJS-217 possess diuretic activity in normal rats and diseased models. Especially, TJS-210, TJS-213 and
TJS-217 showed diuretic activity in normal rats. All formulations except TJS-213 significantly in-
creased urine volume in rats with puromycin aminonucleoside-induced nephrosis. The diuretic activity
of all formulations in hepatic damage model by CCl, were presented, two of which, TJ5-210 and TJS-
217, also tend to decrease serum GPT and GOT levels. Although the diuretic action of all formulations
in the nephritic rats with anti-GBM nephritis was not evident, TJS-210 significantly decreased serum
urea nitrogen levels. These results confirmed that all formulations have significant diuretic effect, which
is dependent on the proper dose and the pathophysiology of the edematous disorders. That is, an
effective match of optimal dose {no dose-dependent fashion) and pathophysiologic state is essential in
order to exert diuretic action of the four formulations. These findings were thought to be important
approaches for screening and studying pharmacodynamics of traditional medicine.

Key words diuretic activity, Wakan-yaku formulations, optimal dose, normal rats, disease
models, shou (zheng), pharmacological screening.
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Abbreviations Anti-GBM, Anti-glomerular basement membrane ; BUN, Blood urea nitrogen ; Boi-
to (Fang-Ji-Tang), B§E.i% ; Cr, Creatinine ; CCr, Creatinine clearance ; GOT, Glutamic oxaloacetic
transaminase ; GPT, Glutamic pyruvic transaminase ; Hoki-kenchu-to (Bu-Qi-Jian-Zhong-Tang), ffixt
B8 - Hochu-jisitsu-to (Bu-Zhong-Zhi-Shi-Tang), #4185,
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Fig. 1 Effect of three Kampo formulations on urine vol-
ume in normal rats.
Each value expresses the mean=+S.E. obtained from 5 rats
(S.E. is not shown for sake of visibility). Significant
difference from control: **p <0.01. Wistar rats were used
in this experiment.
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Table I Composition of Kampo formulations and its experimental dose (extract).

Kampo

formulations

Relative dose of each
Simple drug {g)

Human dose
(mg/kg/day)

Rat dose
(mg/kg/day)

A DS

TJS-210

AR S

TJS-213

By e
TJS-217

Atractylodis Rhizoma (i) "5
Hoelen (#£3F) "Rk

Aurantii Nobilis Pericarpium (Ffz) "&H
Ginseng Radix (A%) "HH

Scutellariae Radix (&%) TR¥,

Magnolia Cortex (Z#b) "HH;

Alisma Rhizoma (Rig) "% |
Ophiopogonis Tuber (¥9%) TH#,
Atractylodis Lancea Rhizoma (&) "BH,

Atractylodis Rhizoma (#a7f) "&7%
Hoelen (k%) "Rk,

Aurantii Nobilis Pericarpium (Ffifz) &K,
Atractylodis Lancea Rhizoma (&) "Bk,
Ginseng Radix (A&) TH#,

Scutellariae Radix (&%) TGk,

Magnolia Cortex (E#M) THK,

Akebiae Caulis (A5#) TR
Ophiopogonis Tuber (M%) TE¥H,
Cimicifugae Rhizoma (F-#%) "BH
Angelicae Radix (24J&) "R,

Sinomeni Claulis Et Rhizoma (B5C) "/,
Mori Cortex (FF1K) "R

Hoelen (f%) "R},

Preilla Herba (383 "RBH,

Saussureae Radix (K%&) "RH,
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Fig. 2 Dose response curve for diuretic action of three Kampo formulations in normal rats. They
do not display typical “S” shape, reflecting one characteristic of Kampo formulations which is
non dose-dependent fashion, but optimal dose-reaction to diuretic action.

125



126 IR Mk (Vol17 No3 2090)
Table II Effect of three Kampo formulations on the urine volume, electrolytes and
Ccr in normal rats.
Drugs Dose Urine volume Na* K* Nat/K* Cer
(mg/kg, P.O.) (ml/5hr) (mEq/5 hr) (mEq/5 hr) (ratio) (ml/min)
Control Vehicle 3.7+40.7 0.20+0.08 0.16+0.02 1.25+0.48  0.79%+0.10
TJS-210 750 5.4+0.5** 0.34%+0.10*  0.22%£0.08* 1.44%0.48  0.83%0.04
TJS-213 750 5.8x1.0** 0.4940.08*  0.22+0.01*  2.23+0.49* 0.80+0.09
TJS-217 500 6.4+0.5%* 0.40+0.16*  0.23%0.06* 1.79£0.78* 0.68%0.16
750 5.6+0.2** 0.44%0.05* 0.32%£0.02* 1.34%0.11 0.6740.09
Each value represents the mean£S.E. obtained from 5 rats.
Significant difference from the control: *p <0.05, **p <0.01.
Table III Effect of three Kampo formulations on the urine volume, electrolytes and
urinary protein in glomeruli of PAN in rats on 11th day.
Drugs Dose Urine volume Na* K* Na*/K*  Urinary protein
(mg/kg, P.O.) (ml/5hr) (mEq/5hr)  (mEq/5hr) (ratio) (mg/5hr)
Normal Vehicle 6.0+0.8 0.45%+0.06 0.36x0.06 1.18%0.20 2.1£0.15
Control Vehicle 6.8+0.8 0.44%0.10 0.60+0.12 0.7540.20 58.6%21.5
TIS-210 750 8.940.6** 0.694+0.09** 0.57+0.19 1.29+0.31**  56.7+16.7
TJS-213 750 7.6+1.0 0.44+0.14 0.63+0.15 0.69+0.19 62.8+25.5
T]S-217 750 8.1+0.9** 0.60+0.12* 0.57+0.12 1.05+0.13* 58.0+13.3
Each value represents the mean+S.E. obtained from 5 rats.
Significant difference from the control: *» <0.05, **p <0.01.
Table IV Effect of three Kampo formulations on the urine volume, electrolytes and
BUN levels in original-type anti-GBM nephritis in rats.
Drugs Dose Urine volume Na* K Na*/K* BUN
(mg/kg, P.O.)  (ml/5hr) (mEq/5 hr) (mEq/5 hr) (ratio) (mg/dl)
Normal Vehicle 3.1+1.2 0.26+0.14 0.39+0.13 0.66x0.13 7.910.3
Control Vehicle 4.94+2.7 0.15%0.13 0.43+0.14 0.334£0.20 16.3%x2.7
TJS-210 500 3.3+1.4 0.10+0.07 0.42+0.17 0.24£0.12 12.7x1.4**
Each value represents the mean£S.E. obtained from 5 rats.
Significant difference from the control: ** p <0.01.
Bz, VD), 2512, 109% CCl, olive il # 3 ml/kg T & 1
5. RMIFEZEETVICNT 2FKIER (Table V, BEELCAENFEELZEREL, CCLESE%IHEBIC
Table VI) TJS-210 B & v TJS-217% # 1L Z 1 750 mg/kg TG

ZOREETICE VT, 3 10% CCl, olive il
B 1 ml/kg | 5%, TNFROMEEFR 25
L7z, 3/ L L 750mg/kg THEXREZE L RYP D
Na*, K* o#hn# sz, L L, winoFAd o
7 GOT, GPT DIz % % &IT & %4~ 7z (Table

L7z, INHDLEFZIRE I NBHI BB L L,
BEIFEES » P DLA X FBICKRE L RF~7 Nat,
Kt gkt B E L Mm%, $£7/2, GOT, GPT 7l
%R 7z (Table VII),
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Table V Effect of three Kampo formulations on the urine volume, electrolytes and serum GOT,
GPT in 1Iml/kg CCl, (10 % olive oil) -induced acute hepatic damage in rats.

Drugs Dose Urine volume Na* K+ Na*/K* GOT GPT
(mg/kg, P.O.)  (ml/5hr) (mEq/5hr)  (mEq/5 hr) (ratio) (1u/L) (1IU/L)
Normal Vehicle 4.8%+0.1 0.26+0.05 0.19+0.03 1.34%£0.34 106.2+15.2 25.5+2.1
Control Vehicle 5.3£0.6 0.35+0.19 0.19+0.02 1.93+£0.37 497.3+93.8 135.0+t48.5
TJS-210 750 7.6+0.9** 0.49£0.11* 0.19+0.04 2.85+1.36 530.8+180.5 131.1+49.2
TJS-213 750 7.9+2.0** 0.76+£0.24** 0.35+0.03** 2.11+0.42 440.1x125.9 117.7+32.8
TJS-217 750 6.9+0.3** 0.56+0.15** 0.35%0.05** 1.53+0.46 490.8+111.3 135.3%16.5

Each value represents the mean=S.E. obtained from 5 rats.
Significant difference from the control: *p <0.05, **p <0.01.

Table VI Effect of three Kampo formulations on the urine volume, electrolytes and serum GOT,
GPT in 3 ml/kg CCl, (10 % olive oil)-induced acute hepatic damage in rats.

Drugs Dose Urine volume Na* K+ Na*/K+ GOT GPT
(mg/kg, P.O.)  {(ml/5hr) (mEq/5 hr) (mEq/5 hr) (ratio) (IU/L) (IU/L)
Normal Vehicle 3.4+0.1 0.11+0.04 0.36+0.03 0.32+0.12 74.6+5.8 27.9%£2.0
Control Vehicle 3.9+1.7 0.15+0.03 0.324+0.06 0.50£0.13 767.94+379.1 285.1+139.1
TJS-210 750 6.5£2.0* 0.27+0.11** 0.63%0.13** 0.45%0.24 458.4+294.4 199.4+134.0
TJjS-217 750 6.4+0.7**  0.26x0.09** 0.53+0.08** 0.49+0.19 456.0£347.9 165.3+176.8

Each value represents the mean+S.E. obtained from 5 rats.
Significant difference from the control : *p <0.05, **p <0.01.

Table VII Pharmacological actions of each simple drug from four Kampo formulations

in this study.
Simple drugs of Diuretic Other pharmacological activities*
component activity
AR +12) Antiulears, hepatoprotection, hypoglycemic effects.
H +13,14)  Antinephritic, hepatoprotective and anti-tumor effects.
ANP - Antiulears, antiinflammatory and antiallergic effects.
GiR - Stimulate to hemopoietic function, free radical scavenging effects.
SR - Hepatoprotection, antiinflammatory and antiallergic effects.
MaC - antiulears, muscle relaxation, central inhibitory effects.
AIR +12,15) Hypolipemic, lipotropic effects.
OoT - Immunosuppresive and hypoglycemic effects.
ALR - Hypoglycemic, antitumor effects.
AC +12,13)  Antimicrobial effect.
CR — Antipyretic, antiinflammatory, analgesic and hepatoprotective effects.
AnR - Increase coronary flow, inhibition of platelet aggregation.
SCR - Analgesic, antiinflammatory, antiallergic and antineoplastic effects.
MC +16) Cathartic, hypotensive , hypoglycemic effects.
PH - Antimicrobial, antipyretic and sedative effects.
SaR - Spasmolytic, antimicrobial effects.

*Pharmacological activities were summarized and based on Nihon Yakkyokuho Shoyaku Sosoku.
Abbreviations: Atractylodis Rhizoma, riit, AR; Hoelen, #£%5, H ; Aurantii Nobilis, Pericarpium, B ,
ANP; Ginseng Radix, A% ,GiR; Scutellariae Radix, #%, SR ; Magnolia Cortex, E#}, MaC; Alisma
Rhizoma, Ri§, AIR; Ophiopogonis Tuber, %%, OT; Atractylodis Lancea Rhizoma, #ift, ALR;
Akebiae Caulis, Kifi, AC; Cimicifugae Rhizoma, #-#, CR; Angelicae Radix, %/%, AnR; Sinomeni
Caulis et Rhizoma, Ff12, SCR ; Mori Cortex, 115, MC; Perilla Herba, ## 3, PH; Saussureae Radix,
A%, SaR.
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TlE Dy, EHFOFKIEE~NREITIT L A CER
TELLNEEZ L) Lrl, SHOHKRIIEER5E
BTh b0 TERIRGERFAT HBAITIZ vehicle I
BHIX 2K L2 DR BERL THC 2 LENH 5
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FRERIRIGF ATEME & LT, 3 HEIOFI ARSI Bnk
BN EIZERT P BEURHEREETLMICBWT
Bp o Tz, B2 1E, HaaiEs (TIS-213) 1B F4E
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HEOEREESTH S THIET, cBEET 2 0L E
Z 5B, Table VILIZRT = & <, 3 A1 E b FIAIEH
DS OB KBS A O RKEL ZATE Y, &<
CHUE RIER, PUREBER, ETIEER, MEARE
M L OHEIE Ve, FREEEH L 2ET 5, =
oD HFIIHAE (NB, Mo, TR B, A,
MITEE (E, B, FIKE (K%, BT, A8, FUE)
Y RMASHETHE ED - TEY), ZREROFIK
PERD IR B 001 R KRR 2R S T 2 BBk o
7% (Table VII) 0k 24 DX £2 L b, UL, v
Fb ZOHAERIZFE VY, HRETLRTOATH
20 nw i, AHOERTRD LN EHFOB b
DA RN RN BLA 3 N BEH RS & D%
BUoEL LT o WaElY H 2, 70, BHfEREET
NELT, BREETL REEEE), 2 7o—¥E7
N GRERIKSEE I A 2{E) &40 GBM BRET L (%
BRIRIC BT 2 RIEHZEAL) o SHEEER V25, £HH
DFKIFEME DRI BT 2ERIZZ 0O AKEOIEHE A
(GRERIR, JRHIE) DEWICE B LNEEZ LND, T
bbb, ZNLOHFIIRMERE T A EBDLNY
Wi 7 a— e T CRAKIEED S b, REE
BEEH T TR EN RO L NGV ARELRLET L
TRAKBEERIRS LT, 205D HFOMER LR
METHDTEPTBENT, L Lads, REEKE
ENRETHLHMGBM BRET N (KESEMIC KRS
IRAEREESMBIT 2) T CHIKRRIZED b N d -
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foo EBES IIFIKEH 2B 54EFEL X ANEH ) Na*
K*-ATPase iitEic x4 2 BHEERIC DWW TREL,
FEARICECVEEEEF S22 L2 RV L T
27 BRTOARA A+ OBFRIZFEETB I 4 b
n, R#EIC Na*K-ATPase " SBEICOH T 5 2
EHILN TS, ZRWZ, He RIS HOFA
B (TJS-210) & @ IAEE (TIS-213) HfEFE S
RHEETHDLEVHIREE—HTD, LrL, BCH
(TIS-217) i E R afiz g s n s 6T, A
IZOWTIE S LICBRT 24EEIH b,
HEHEXICBWT, BMiylrEREENGFTHEENE
B point " Z0oh b, —DIFEFENHREETHY, b
9 — i3 EE, (BEHEHFOEAE I E DV IIRE
Fike 2T Th 5, SHIDITTEIE Z 9 259 point
U E I CEBMERLIT- LN EWZ 5, BHAERS
RERTUS I E ST EOEAFERE E | CAEERYFICITA
LRLVEBO—OTh D BEFRIC BV TR REKRS
P E WS Z BRI BW RS LTV
SEIDIEE T F 2 AWAFRIZE W T 3 FRIDFIKGE
Mo HEERFEIR L (, #SYg (FaRRE) Tk
KAFEPHBET 22w 2 emRans (Fig 1,2), %
72, T— 38— RE Lol x7u—ET LB W
TiE 500, 750, 1000 mg/kg NHIGEHH (TJS-210) @
BEICL ) EHEBTRIEEDFKIER?ED LN, £
U roHE TIIAKESET k-7, ZHRICHL T,
Frosemide (2 f8% & #1 % high ceiling fIJE3RIZ, LW
wHIChD), HBKENZER2RL, 2oH2ERE
RIIFETL 7T 25L00, HEKFEEIIFICHELEL
Tn3?

iR, AREOEMENZ 7)) —=2 T LT 7
O—FIEFEOF - IHEORBIC LB, L D EFE
2 65,3 HFRIDERIGEOREED L, £0FKIERIC
HHL, EEZ v P THEEREAZV—=2 7%, 25612,
RGNS L OCHERIREE 2 LT, 207K
DEBEFHET 2 5 TH b, BEHEFHIETHENEES
CEERERICKZ oNTE RS, BB L2 EEML T
oL H b, 40, BEELHVBCLFELHNT,
ZOEMFMEAT) Z Lok, REREI N T
ZLOEHHFOBRIGHADEZ T2 L0EHEZ LN
5%,

it &

KIFRD—BLIIHARNEH Y L 70 LDBEEIZL - T
BIhbbnThHb,
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