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Abstract

To evaluate the effectiveness of Sairei-to (Chai-Ling-Tang) and to elucidate its mecha-
nism on puromycin aminonucleoside (PAN) nephrotic rats, a study was undertaken. Ne-
phrotic rat model was made by injection of PAN 10 mg/100 g body weight (B.W.) intraper-
itoneally on day 0 in one group. The other two groups were administered orally 1¢ mg and
50 mg/100 g B.W. of Sairei-to (PAN+S -+ 10 and PAN +S - 50) daily for 8 days respectively
after the injection of PAN. We also made another two groups of Normal (N) and Sairei to
50 mg/100 g B.W. (S - 50) to measure the serum and urinary superoxide dismutase (SOD)-like
activities. Proteinuria and serum triglyceride levels were significantly reduced and a signifi-
cant histo-morphological improvement was marked in Sairei-to-treated groups as compared
to PAN-treated control group. The serum SOD-like activities were significantly improved
in PAN-+S - 50 group as compared to PAN group and also significantly increased in S - 50
group as compared to N group. However, the urinary SOD-like acivities did not show any
significant changes among PAN, PAN+S - 10 and PAN+S - 50 groups except the amount
that found to be increased. From the above findings, Sairei-to has an antinephritic effect
depending on the improvement of SOD-like activity.

Key words Sairei-to (Sairei-td), puromycin aminonucleoside, nephrotic rat, proteinuria,
superoxide dismutase, electron microscopy.

Abbreviations B.W., body weight ; PAN, puromycin aminonucleoside ; SOD, superox-
ide dismutase ; Sairei-to (Chai-Ling-Tang), %235,
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1) ERIMELUERRBZE AE180~200g
@ Wistar Z#E7 ~ F # Fvy, 10mg/100g Body
Weight (B.W.) & PAN #EEWNIC 1 RS L,
BE A RIS E2, ZLC, NFEOMEOBE "
NDTELEARYE—7 %2235 8 HHE TPAN
BEALPL 1A 1IE =2 — L TEFELBROKS
L7z, 855y L7/ VBRI N x 2HT
Y, zofsSErREt Il HEEBICHYS T 2
10mg/100 g B.W. (PAN+S - 108), S51i&8&ICH
29 % 50 mg/100 g B.W. (PAN+S - 508) & L
72, M E L TPAN A5 L, EBHBERSD
v+ (PANE) #Hwvwiz, M2 T50mg/100g
BW. n%EEHNA% 8 HEGERS L 28 (S-50
B) & BB EEE (NE) # superoxide
dismutase (SOD) BEFHMEBIED 2 I25%IT 72, %
B, EBRUES T v P BERSER (X)) 2> 5B
FRAt &) KT HEICIERES w7,

(20 $ER, BRIMFE KRB —2icF
v M EIRT D AN TERBEMGH, 3HH, 60
H, 8 HHIC24RMIR2HML 72, REBHZE®
3000 rpm Tl ERaHE G L, £ L% #MmIR
L7z, it BEERE AR RS2 5, FEE
L, 10mlO7T 4 AR—=F7)LEFERICTSHEIZ
77 » 12, WwHIEEIZ T 3000 rpm, 154813 .0
L, kEEHERLEE L,

(3 BHEBFAIRERAE | Rk, EIRAHE)
Bk & 0 EFRAYAKEZEAL, WM EETHEL
feo DWTHBEMEHERARL, EBE 0. 1MoL
3P NVERIRIE2 5% TN — LT T RIS CHE
WML7z. 2L CHE 2 RS IC 109 P42
RoLe)) i, KRB THRMSIEIC0. lMFPI’T
K3 NEERBEE2 5% TV — LT LT Pl
BlsE L 72, %@fﬁi’tiiﬁiﬁﬁ%m%ﬂﬁci’f/1/:1~;1/§F:
FITHAK, X a— )V TEMIE T 7 40 SR,
I #ESLL 72, W3 PAS et L, SEMEEIC
BEL 7o, EFEEMSEHABISREIERS, 0.1M S
IUIVEBREERIC T3 EIRIFL, 2 B LA 2 2
TLZT4CIBMBEEL, 2L TCTAa—LR
5, b7 mv L oKL, BV err sk
TR812002 ¢ VIRAW, 1 1R&WICERE,
A, BALL, ZOHBHEY HERL, HEEY
T, 7L BN CTERMOEML, H-7000 %Y
M (B 8ERE) % AvinEELE 75
KVp o TE#ZEL /-,

BT 2B OHME

4) FR, IARRIAEH

R &P & | Bradford » Hik# R L7z b
24 v REEARFE L VEEL 2, BOR
[X24B5fIIR G2 dmg & L TFRL 2,

M LR RE - mrpBEaslr TPRE - A
(EBEREKK) #HTE2—L .y P LY
M 7AL73Ir&3 7Y =24F Al (BE—{L¥
KK.) #HWwWTBCG#EIZ L Y BIEL 2, H{1id
g/dlIz TERL 72, ML 25 o— &3 EA
T A+ T-CHO600 %8F (b E KK.) %, M
iRl EIZ TG RE A (EBRAEKK) #Hw
TEERBFEICLDREL 72, BUN{ZBUN R - A
(ERa R K K) #HVWCEBRECLYBEL, I
oL TPF=rgidt 7T A b CRE-N (=64
KK.) 2B Jaffe BHRIc S D@lE L 72, R
Begli7T ¥ 3+ — UA-S755 (BfixA7 4 v 7 Z K.
K) #HTEREICLVEEL 72, BA0dvd
nd mg/dl iz TFRL 72,

M, R SODRREM . SOD-7 A F % »
(MY KK) # A2 NBT &kl THIE L
727 WP SOD BEIF PRI v TIE24R IR & phos-
phate buffered saline (pH7.2) iz ’C24H%%FEJ1§4‘E{§
B L 72, WALz 2w T w/ml, Rz
Wl u/day & L 72,

(5) HRMBEER [ AR EE I L MR
TFEELTAY ¥ ailife, RYEOWMEREIC L
NEE, BEE, BECOETLIEEbIENTR
218, 28, 388K L, S#500ME0RER
iz DWW TRRES L 72,

(6) MHETHANIE @ Student's F REB L U x2 &
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& R

1. RPEBHREICHT HHR

PAN #f, PAN+S- 108, PAN+S-508DRH
EQPEEOHER & Fig. 1178 72, PAN+S-10
BEPANBEICHR LSS RPEATER B HEIC
B CTH -7, PAN+S-508 L 3 HHAKRE
PAN#iIchW L HEICIKETH -2, ZLT8HH
DR EAPEM & (X PAN 2£678.9+148.6 mg/
day, PAN-+S - 108f 496.1%£84.7 mg/day,
PAN+S - 50# 339.0+80.4 mg/day T& 9,
PAN+S- 10813 PAN #ic b, PAN+S-508E
PAN #, PAN+S - 10#iclk L A EICEMETH -
72 (Fig.2),
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Fig. 1 Course of urinary protein excretion in PAN, PAN+S - 10 and PAN+S - 50 groups.
PAN+S - 10 and PAN+S - 50 groups showed significantly reduced proteinuria.
®-—® : puromycin aminonucleoside 10 mg/100 g B.W. (PAN).
A——a  PAN +Sairei-to 10 mg/100 g B.W. (PAN+S - 10).
®—B . PAN +Sairei-to 50 mg/100 g BW. (PAN+S - 50).
* I p<0.05, ** 1 p<0.01.
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2
1

PAN PAN+S-10 PAN+S-50
678.9+1486 496.1 847 339.0+80.4
n=5 n=5 n=5

Fig. 2 Effect of Sairei-to (Chai-Ling-Tang) on urinary protein excretion in PAN rats on day 8.
PAN+S - 10 and PAN+S - 50 groups showed significantly lower excretion as compared
to PAN group.
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PAN #, PAN+S- 108, PAN+S 508 & oJH
A BER, TLT7 Iy, BaL 2T a—),
BUN, 7v7F=>, RENAEEEIALN L)
- 72 A%, WM B B i3 PAN 8 827.0+262.3 mg/
dl, PAN+S - 10#£532.2+104.5mg/dl, PAN+
S - 508f 451.4+154.3 mg/dl TH Y, PAN+S- 10
#, PAN+S - 5083 PAN Bl L A ool %
R 72 (Table 1),

PAN B 7 v M2 BT 2 RFHNR

3. MA, FRep SOD BREEMICHT 2%

M SOD #iFE M 13 N B£16.0+2.1u/ml, PAN
#10.4+1.2u/ml, PAN+S- 108 10.1+£2.2u/
ml, PAN+S-50#15.4+3.0u/ml T&# H, PAN
B, PANA+S- 108813 N#, PAN+S-50EHCL
HEICIMETH - 72, B N#E: PAN+S - 508
DB A BEERALN - 72, —F, S 508
o SOD #EiEMEIE 24.2+25.4u/ml TH Y, NB
LB LR 72 (Fig 3).

Table I Effect of Sairei-to on blood chemical findings on day 8.
Grou TP Alb T. Chol TG BUN Cr UA
Toup (g/dl) (g/db (mg/dl) {mg/dh) (mg/dl) (mg/dl) (mg/dl)
PAN 4.66+0.67 3.68+0.59 361.4+33.2 | 827.0+262.3 | 54.4+21.6 0.76+0.13 2.3+0.6
PAN+S 10| 4.42+0.28 3.24+0.21 354.4+17.5 | 532.24+104.5% 44.0%+17.1 0.72+0.11 2.4+0.3
PAN+S 50| 4.56%£0.27 3.60+0.28 287.4+93.1 | 451.4%£154.3% 40.0%£19.9 0.6640.15 2.7£1.0

Serum triglyceride levels in PAN+S - 10 and PAN+S - 50 groups were significantly lower as compared to PAN group.

* 1 p<0.05.

P<0.05

P<0.01

307
N.S

P<0.01
P <0.05 I

I P <0.01

257

“ P<0.01

20 P < 0.01

157 1

P<0.05

Serum SOD-like activity (u/mi)
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Fig. 3 Serum SOD-like activity in N, PAN, PAN+S - 10, PAN+S - 50 and S - 50 groups on

day 8.

PAN and PAN+S - 10 groups showed significantly lower activity than N and PAN+S -
50 groups. Moreover, S - 50 group showed significantly higher activity than N group.
N Normal, S - 50 : Sairei-to 50 mg/100 g B.W.
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Fig. 4 Urinary SOD-like activity in N, PAN, PAN+S - 10, PAN+S - 50 and S - 50 groups

on day 8.

PAN, PAN+S - 10 and PAN+S - 50 groups showed significantly higher activity than N
and S - 50 groups. However, no significance among PAN, PAN+S - 10 and PAN+S - 50

groups was shown.

R SOD B iE 4 12 PAN 2, PAN+S - 108,
PAN+S - 508+ 32 8 HHICIZ N &, S - 508
WLAHEOSME* 2L 729, PANE, PAN4+S-
10#, PAN+S-50HO 3HMIcBY CRFERD
ALt -7 (Fig 4),

4, ABFHEIIITT 2R

Yo B s Ic L 5 PAN B, PANAS - 108,
PANH+S - 508 MR E &5 )k EkE % % Table
IIic/RL 72, PAN+S - 50812 PAN #, PAN+
S-1081c L, 72 PAN+S-108Hz PAN Bhic b
LR EE A BICBRE TH - 72 (Table 1),

FETHEMEIC L ARETII PAN BTl LM
Mic S DERZER»A LN, F-EEEIRRMAL

Table II Effect of Sairei-to on histological
grade in PAN rats on day 8.
. Grade | I M | Total
Group
PAN 240 208 52 500
PAN+S-10** 272 200 28 500
PAN +S-50*** 417 80 3 500

PAN+S - 10 and PAN+S + 50 groups showed signifi-
cant improvement as compared to PAN group.
¥ p<0.01; ** D p<<0.001.

Tz, =%, PAN+S - 508 Cid FRMIBOZE
L w72 (Fig. 5).
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Fig.5 Electron micrographs of glomerulus from (A) PAN group and (B) PAN+S + 50 group.
Fusion of the foot processes, swelling and vacuolization were well-marked in PAN group.

A remarkable improvement was observed in PAN+S - 50 group.
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