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Pharmacological study on Chinese medicinal prescription (1). Inhibitory effects
of Chorei-to on urinary protein excretion of experimental nephritis
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Abstract

The inhibitory effects of Chorei-to (Zhu-Ling-Tang) on the urinary protein excretion in
anti-glomerular basement membrane (GBM) nephritic and immune complex (IC) nephritic

rats were investigated.

In the pretreatment with 100 or 500 mg/kg of Chorei-to, urinary

protein excretion, serum cholesterol and blood urea nitrogen (BUN) content significantly

reduced in anti-GBM and IC nephritis.
those of Sho-saiko-to or Sairei-to.

These activities of Chorei-to was stronger than
These results suggested that Chorei-to have the inhibi-

tory effect on urinary protein excretion in the chronic nephritic rats.

Key words

Chorei-to (Tyorei-td), Zhu-Ling-Tang, anti-glomerular basement mem-

brane nephritis, immune complex nephritis, urinary protein.
Abbreviations BUN ; blood urea nitrogen, IC ; immune complex, GBM ; glomerular
basement membrane ; Chorei-to (Zhu-Ling-Tang), #%i5.
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FTHEBIZOWTEIELBRELV TV, BRISEMHS
JREET, ZOEBRENERIZAT oA FAITHY,
Foftld 372, Prstm, mBESE, BmiwsEm, FR
TERL Y2 BT 28I RREN, BLETLIEYL
DIENTZEREEEFROEBEEN2D2H 525, K72
FEN L EHEBFEI LT E VW S,
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(1) HREVRUEREZORE  HBEEY
L L T EE (Lot. No032159700 ), F % &
(32011500), /22805 (620070), L @S E K
(41031200), #iEANIMH (41007000) K % &
(42003400) % Hiv72, 245 DBOKHH = X 2 Fl
IRV 270 5B EEINL LT, EREY
5T ABIZE, s X 2EIL00H 5 I
500 mg/kg # 7~ MMEKE 100 g %721 0.5 ml HF
BOKIZERSDIZEREL TEO#KSL 72,

(2) EERENY)  ERBWIIHIK (EKEBRMEE
A at) »Slc: Donryu 7 » + (150—170
g), Slc:SDR#EHXET -~ + (150—170 g), Slc:

*THTT BEAMRENEITI-4-1
3-4-1, Kowakae, Higashiosaka, Osaka 577, Japan

Journal of Medical and Pharmaceutical Society for
WAKAN-YAKU®6, 115—121, 1989



116 EBNE rOREOH ST 2 BEFHOMR

Wistar AT o~ F (180—200 g) ftrSlc: JW
FHEETH X (3—4kg) 2HZ, BERERL
B 23+ 2°C, 1L ES0—602, 128F B /128F [ I
DY A4 7NDEEET, TROBEYER (CE-2,
BAZLT) #H, HHEICKEPER2 S, BAHE
EEBIZHET 5 2T 1IBETHEE L /2.

(3) L GBM HiABROFEL » U ICHRENMD
5 SDREMT v b2 T VKET THIE
L, WEEeEHEAEKCERERE L 2, #HEE
HiEEL, BEREHY 0.1 M TrisB#E® (pH 8.0)
THREYFR— &, @ L5 (700 rpm, 2 5H,
5E) LTwhELRL, ZoWmECHK&EN) 7
> (Type lll, Sigma, 50 mg/10 g ¥Li&) #Mmz2,
37C, 3MA v X a~— 1%, SR (60°C, 304
) REHLL 72, 2512, 25,000 rpm, 35471
M aREL, B2 BEEAEREKIIHLTAT, 72
By EMT (size 36/32, VISKASE SALES CORP)
L, ##%% L CGBM® * % §72) GBM#
* 1 mg & 1 ml? Freund’s complete adjuvant
(Difco) T a3 ®ERL, JWZ7H X
LAz TE, 68 BIMEAMNES L 72, BicE
5 2 EMIBICKREY T THEEIRIC Y =2 — L Z4FAL
THRML, fiEE 7 b IR CTIRILIE L THE72
7 B GBM FAME 2 FERFEL 2. 208
7 v FEGBM REME (25 mg/0.5 ml £ AR
A 2 SDRMEET o FoOBIRNICIHE 1M, 3
BRIES LU T GBM Bk B £ 28/ 72,

WERER OIS 113 GBM LIRS L1287 5 TF
R (EE1) £2FHE$ 2 & X, ¥ GBM ik
RFRNHI0BHIA S 1 H 1208 MEO#ES L 72,
T/, WEREWOGEMR (EB2) 23HMET3 &
(2RO AR, BRO2A4ML- ) DIRPEH
HetE A HE L, EHOVRRPEOSEREIIIT
FUL bk I r otk HEBREME 1HIL
[20H FEO®ES L 72,

@ ICBRNFEL LU ICHEBREYDIRS .
Donryu R 7 & Vi TFHEIEE LT, £H A
WAKICERBLZZ2YXMET L7 1> (RSA,
Sigma)
vant TN s kL, T FITHKETIZA4SE
AL TTEGEL 2oL AR 201 S BRI 8
4 RSA A friik i (1g/ml) % & iz i
L, ICE&&FLL ]

WEBREMOIEEIZIICE RIZHT 2 THMR (£
3) RIHET 5 & &3, THEREE, 6:EMES
LWEREWLY GEREHEOREL 2, F2, BB
o aBEshE (EB4) 23T % & 2 IFER%

3 mg & 1 ml @ Freund’s complete adju-

(PR 2 5108 %) (2, Rk HETlE
L 72 R EAEREE S 100 mg/day LLE&2 5335 o
P THEBEER L CFHRR &AM R4 350 mg/
day), ¥EREMA 1 H 1 H0OHMBEOREL 72,

(5) FRAPAZEOHEMEBORFE @ KB 1 T3, FHE29
B TREMCRBEASEHE LA EL 72, KB
2T, FEROUMES SERITAE T THENBYZR
REABERE X BEL 72, KB 3 Tid, FUE 8N
BRIz 1M, HEB4 TIE, FE MM, S04 E
TEHMZEGEL 72, Zds, RIRIZT ~ Mi2EMA
B Sml & EHFECE S L, ARKTETAT
L ZBRE A — U AL, S S I 128 R R0 B
A K S ml FeEmHFE RS L, 248FRR % 5
BL, Reh&Eastkas s ELl 2, BhEOasil
Kingsbury 5" o KTl L, 2485HE Y720 0
mg & L TRL72,

6 MAPNEEHMNTA—F—DBIFE £
B1, 2, 3RU4E, EBRFEIFBIZAS PoLE
% —) (45mg/kg, ip., v ey L—7) K
Be3srtticBAREL, CEASEOL, MEPHRIL
Zrua—, REEFH (BUN) 2% £IHH A
T#E (SMAC, £Z260S4+— 17T+ 744 —)
THEL 72,

7) BHEBIFEORAE  £8B 1 ORIz
sk ¥ —i (45 mg/kg, ip.) BREED 54412,
KEZ VT 7y AR THBESOTEBIEL 2D T
bbb, 7y PEEEL, THL)BRELE LY
BRLTERZ5I3HL, BREHIcASERLAA
L7z =, THEBR*EBICEEL, mAESD
amplifier (MT $%8F) % 4L CaEeskat~HHiL 72,
HREER AT, KESAFWAZYE, KEH LB
B (T,,) 2&HL 2, T e Tzt
AL THHREZ KD,

F 72, IE# Wistar 27~ b O MGz RITT#HE
Epo 8 3 HMEO®RS L, 20 1 BiED
BHEMOFEE LY B=ZEL 72, & 512, serotonin ALE
Zo P OBHEBLFEICRITTESIZ OV T, A
ERERICEBEREY L BNES L, F0305%4(2
serotonin 10 mg/kg B EE K BEW* E TEH
L, #7015, 0mEnmxeBlEL, BLFELK
HIze B, KEFINVTZ7o2FIZLE b
By —ILHEE (45mg/kg, ip) TOEE7 v I E
A hilx 331.9+17.5ml/min/100g (n=6) T
BT,

i34 4t (mg/min/ 100 g tissue ) =0.693/ T2 (min) X 100
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8 BRBPBIRMEDRE @ £ 1 OEcHIZ~
> b oS F— U RREE (45 mg/kg, ip) FTT v
FoARRHEEREFLE L TR FL oS =
2—VREABREL, ERFo—-72MHMLT, fiE
P Y AT a2~ (P, BERE), EAES
T 7 (APsorgy, BERXE), KN I77 7L AT L4
{(RMgopo, BARNE) mMEHEZ = + 2 HW TIL
FEEAIE R YRR A HE L 72,

Q) IMETFAOVNIR | EBHIERIIFHELITER
EThHebL, BEMIL Student’s f-test H 5V d
Cochran Cox-test 2@ ML 72,

w R

1. I GBM A ERICRITTHE

1) RPEHTE

FHiER | Fig. 1io/RL72 2 &L, i GBM #ifk
BRT7 o PORFEAFRBIEFRHOZIZKL
TEL ML, S %100, 500 mg/kg HH
BTFHECES T4, RPEAREERIEEIC
WL, 4, AEES00 mg/kg S5 EEICLIR
HEAPEHE R EL I LERI RO S LD,
2% 500 mg/kg HEHOMB L HET S 50
725

BEEER P GBM IABRER 9 D H KR
Eriks L oh, BHFEBRCRAERS00 me/kg
BESEICIIRPEASHESKT 28 2 ER AR
LI o7z (BURIZERD,

2) BIAL AT DIV RURERERS

FEiEEB  Table 1 (2Rl 722 &<, #iGBM
MAEBRLT v PRIV AT RUFRESEHR
EREFHEFOEICLL THINL 72, %% 500 mg/

Table 1
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Fig. 1

Effects of Chorei-to and Gorei-san on
urinary protein content in anti-GBM nephritis
in rats.

Drugs were given daily p.o. from 10 days
before injection of the anti-GBM serum to the
10th days. Normal and Control animals were

given p.o. water--- . Normal, ——, Control,
©—2 ; Chorei-to 100 mg/kg, ®—@ ; Chorei-
to 500 mg/kg, . —_ . Gorei-san 500 mg/kg.

Each point repesents the mean+S.E. of 5 rats.
a) . Significantly different from the control
group. p<0.01.

kg IS BHICIITMIGBM MUAB R THEmML 22 L
2T NWRURERSRELAEIKRT 2 AEH
HEH LT, HEES00 me/kg S HIZIEIN
HOEE T &85 @EEDEESH Sz,

BEER T GBM UAE REBRFICHBRERY %
5L, ToEBESREBEL 2, BESERUA
500 mg/kg HEEFICEHMIL AT oL RY
IWHBLHWM AN S D MEHIDED LT - 72
(AT e

3) EfEmRE

TREER © Fig. 212RL 72T ¢ <, it GBM #itik

Effects of Chorei-to and Gorei-san on serum choresterol and

blood urea nitrogen content in anti-GBM nephritis in rats.

Drugs Dose (mg/kg) C(l:;)lge/ssle)i?l Blo()d(rt;?ldln)grogen
Normal® 56.2+4.0 10.2+0.8
Control® 171.5+22.09 22.6+0.99
Chorei-to 100 107.4+35.2 21.0+1.4

500 66.4+5.19 11.5+2.59
Gorei-san 500 108.9+39.0 19.6+1.3

Drugs were given daily p.o. 10 days before injection of the anti-GBM serum to the

10th day.

a) . Normal and control animals were given daily p.o. water.
b) . Each value represents the mean+S.E. of 5 rats.

¢) » Significantly different from the normal group, p <0.01.
d) . Significantly different from the control group, p <0.05.
e) . Significantly different from the control group, p<0.01.
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Fig. 2 Effects of Chorei-to and Gorei-san on
blood flow of kidney in anti-GBM nephritis in
rats.

Drugs were given daily p.o. from 10 days
before injection of the anti-GBM serum to the
10th day and blood flow of kidney was mea-
sured. Normal and Control animals were given
p.o. water. (! . Normal, B . Control, Z .
Chorei-to 100 mg/kg, N ; Chorei-to 500 mg/
kg, M . Gorei-san 500 mg/kg. Each point re-
presents the mean*+S.E. of 5—6 rats.
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Fig. 3 Effects of Chorei-to and Gorei-san on
blood pressure in anti-GBM nephritis in rats.
Drugs were given daily p.o. from 10 days
before injection of the anti-GBM serum to the
10th day and blood pressure was measured.
Normal and Control animals were given p.o.
water. . . Normal, Bl . Control, 7 ; Chorei-to
100 mg/kg, N : Chorei-to 500 mg/kg, 1T
Gorei-san 500 mg/kg. Each point represents the
mean*+S.E. of 5—6 rats. a) . Significantly dif-
ferent from the normal group, p<0.01. b).
Significantly different from the control group,
p<0.05.

Effects of Chorei-to, Gorei-san, Sho-saiko-to, Toki-shakuyaku-san,

Eppi-ka-jutsu-to and Sairei-to on urinary protein content in IC nephritis in rats.

Drugs Dose Urinary protein content®
(mg/kg) Before 30 day (mg/day)
Control® 89.7+13.5 230.3+26.0
Chorei-to 500 81.6%+11.4 32.3+10.69
Gorei-san 500 92.3%£14.2 196.4+39.2
Sho-saiko-to 500 77.94+9.3 19.8+£9.89
Toki-shakuyaku-san 500 83.41412.4 241.3+24 .4
Eppi-ka-jutsu-to 500 80.1+9.4 21.8+11.89
Sairei-to 500 90.0+14.5 199.3+44 .4

Drugs were given daily p.o. from 6 weeks after injection of RSA to the 30th day.
a) , Control animals were given daily p.o. water.

b) . Each value represents the mean®S.E. of 8 rats.

¢) . Significantly different from the control group, p < 0.01.

Br7v roBHBOREL FEEFEOMEICKLT
AL 7z, %% 500 mg/kg & 5813, BEML
REOEL #MH T 2ERA»H - 72, AFHES00
mg/kg 5 HIZIZIZDERPED SN h - 72,

4) HREEBIRIE

FHiER L GBM #UAB R T » + DBEEEIIK M
Ei3 Fig. 3ol 722 & <, UHRHA M E & OV HLag
HmE & L EEHOBEICKL TERL 2, BEE
500 mg/kg #5124 GBM HLKE 47 ~ F DR
HAMIE # B E IR T 4, IGEHnE L TL{E
T LfEBEARL 72, AEE500 mg/kg %58
2 ZF DRSS LD - 2.

2, ICBRIZRIZTHE

1) RPEQHEHE

THEE  Table I izl 7228, ICEBRT
b (n=8) NEFEAHEMEIF 230.3+26.0 mg/
day (23 L TH%E 500 mg/kg #5858 (n=8) o
Z Nt 32.3+£10.6 mg/day, /4R 500 mg/kg
58 (n=8) »%11(319.8+9.8 mg/day T &
LICHE p<0.01) ICFETPEOHME 4 HIL
72,

BREER I ICEAZER BorvaT7o—1E:
123.0+£25.2 mg/dl, REEFE 20.2+1.5 mg/
dl, n=8) 4 8M#%E» L 6ENEFHA = X 2
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Fig. 4 Effects of Chorei-to and Gorei-san, Sho-
saiko-to, Toki-shakuyaku-san, Eppi-ka-jutsu-
to and Sairei-to on urinary protein content in
IC nephritis in rats.

Drugs were given daily p.o. from 10 weeks
after injection of RSA to the 30th day. Control
animals were given p.o. water. ---- . Control,
o—C 1 Chorei-to 300 mg/kg, . — 7 . Gorei-
san 500 mg/kg. a—a | Eppi-ka-jutsu-to 500
mg/ kg, ®—® ; Sho-saiko-to 500 mg/ kg,
B—B ; Sairei-to 500 mg/kg, a—a ; Toki-
shakuyaku-san 500 mg/kg. Each point repre-
sents the mean+S.E. of 5 rats. a) ; Significantly
different from the control group, p<0.05. b) .
Significantly different from the control group,
H<0.01,

2) AL ATO—IRURRERE

FiER ICELT7 v} (n=8) DEIL A
Fo—NLRBUREEHEES123.0125.2 mg/d],
20.2+1.5 mg/dliF L ¢, #%i% 500 mg/kg #
5 (n=8) OF{bHT81.3+9.7mg/dl, 21.3+
1.0 mg/dl T, #¥%% 500 mg/kg I3 ICHERZ » b
BT AL 2T u— N EN LR F F I
L7 (MEIEEE)

BEER I ICBABREBIIHRER RS L,
Bor 27 o—), RREBZRRIZRIZTERORE
MeEt L, FO#KRG Table MicRw L 72, BEE
500 mg/kg EBIZIIB L AT o0, REE
ZEXFEIE TR LEEPES LN, RS
BRI ERERICZL 2R L LD,
HETIE Hh - 12,

3. EBERUEO P ZCNEESDOBHEBTE
ITRIZTEE

EAARIE X 2% 3 AMERZEORSE L, BHEE
mifELWEL, €£OFRIEE Fig. 5ioml iz, &E
FENBHEEDTE A 330 ml/min/100 g 1I2xF L
T, BEE, LR, HEMNTS 500 mg/kg
IEESLRRY FEICHEmMS L,

70, EEREMERIEOESH%, serotonin 10 mg/
kg # & TEg, 015, 307 %ICBEHALTEE %
HBEL, FOEALHEL TableIVIZ R L 72, Sero-
tonin 10 mg/kg # 7 v FZE THEH TS &, BH
HIEEI215, 30 TR TR L 2. BEE
500 mg/kg | serotonin ML & 155 4 D BB MR
DELEEEIZIHIL, F DML serotonin #LE
05 H%IZBE T LEEDH LU,

Table III Effects of Chorei-to, Gorei-san, Sho-saiko-to, Toki-shakuyaku-san,
Eppi-ka-jutsu-to and Sairei-to on serum cholesterol and blood
urea nitrogen content in IC nephritis in rats.

Drugs Do;e Cholesterol® Blood urea nitrogen®
(mg/kg) (mg/dl) (mg/dl)
Normal® 131.0+56.2 27.2+3.7
Control® 252.0+92.4° 35.0£9.5
Chorei-to 500 140.7+33.89 23.0+2.0¢
Gorei-san 500 216.3+68.2 28.7+3.4
Sho-saiko-to 500 196.3+48.9 26.0x£1.0
Toki-shakuyaku-san 500 256.3+85.0 28.0+6.0
Eppi-ka-jutsu-to 500 243.0+69.3 28.3+4.4
Sairei-to 500 180.7%+41.3 27.0+3.5

Drugs were given daily p.o. from 10 weeks after injection of RSA to the 30th day.
a) . Normal and control animals were given daily p.o. water.

b) ; Each value represents the mean®S.E. of 6 rats.

¢) . Significantly different from the normal group, p <0.01.

d) . Significantly different from the control group, p <0.05.
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Table IV Effects of Chorei-to, Gorei-san, Sho-saiko-to, Toki-shakuyaku-san,
Eppi-ka-jutsu-to and Sairei-to on blood flow of kidney in serotonin-treated rats.

Dose Decreasing percentage®
Drugs (mg/kg) 15 30 (min)
Control® 24.0+4.4 25.445.6
Chorei-to 500 6.5+4.29 11.8+8.9
Gorei-san 500 25.1+1.9 30.5+1.8
Sho-saiko-to 500 15.7+9.0 23.8+12.6
Toki-shakuyaku-san 500 22.4+4.0 23.7+2.3
Eppi-ka-jutsu-to 500 25.5+4.1 36.8+7.2
Sairei-to 500 19.3%+6.1 25.6+5.7

Drugs were given p.o. 30 min before injection of serotonin.

a) ; Control animals were given p.o. water.

b) . Each value represents the mean+S.E. of 6 rats.
¢) : Significantly different from the control group, p <0.05.

Blood flow {ml/min/100g)

Dose _ ) 300 400

tmg/kgdf i ’
Normal® - :—1
Chorei-to 500 1)
Gorei-san soo [ 1
Sho-saiko-to soo [ 1
Toki-shakuyaku-san 500 J—b}
Eppi-ka-jutsu-to 500 b
Sairei-to soo [ 1+

Fig. 5 Effects of Chorei-to, Gorei-san, Sho-
saiko-to, Toki-shakuyaku-san, Eppi-ka-jutsu-
to and Sairei-to on blood flow of kidney in
normal rats.

Drugs were given daily p.o. for 3 days. Each
point represents the mean+S.E. of 6 fats. a) .
Normal animals were given p.o. water. b) ; Sig-
nificantly different from normal group, p <0.05.
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