AR, RE TR E EE BRI LR R &

TR e £ 358, 7682, 1991

EBRIA 7 0 — IR 5GBSR O/EN

i

¥ O, BEERF, P ET

IR RS TEAT - 5 1 WF7RERr

Effects of Salviae Miltiorrhizae Complex on
experimental nephrosis

Ye Guoji, Machiko ORITA and Hiroko ABE
The Ist Department, The Research Institute of Oriental Medicine Kinki University
(Received February 12, 1991. Accepted July 1, 1991.)
Abstract

The effects of injection of Salviae Miltiorrhizae Complex, which has been widely used in
China to treat patients with various renal diseases, on aminonucleoside (AN)-induced ne-
phrosis were examined. The rats were given an intravenous injection of AN and then treated
three times per week with Salviae Miltiorrhizae Complex ; 2.4 ml/kg/day, 0.8 ml/kg/day, 0.25
ml/kg/day for 28 days. In the rats given AN and saline, urinary protein excretion started to
increase 3 days after an injection of AN, and a significant decrease of serum protein and
increase of cholesterol were observed on the 14 th day of the experiment. On the other hand,
injections of Salviae Miltiorrhizae Complex resulted in a significant decrease of total urinary
protein. The levels of serum protein, cholesterol and lipid peroxide were also improved,
compared to the control rats treated with AN and saline. Further, electron microscopical
examination of the glomeruli of rats treated with AN and saline revealed definite abnormal-
ities of the epithelial cells, fusion of the foot process and the presence of vacuoles. The extent
and the severity of lesions of the epithelial cells were significantly less in the rats treated with
Salviae Miltiorrhizae Complex after injections of AN than in the controls treated with AN and
saline. Additionally, it was also found that 3 day-injections of Salviae Miltiorrhizae Complex
before an AN-injection did not show the inhibitory effect of urinary protein but 3 day-
injections started simultaneously with an AN-injection and 3 day-injections after an AN-
injection resulted in significant inhibition of urinary protein. Moreover, it was confirmed that
Salviae Miltiorrhizae Complex has SOD-like activity in vitro.

Key words Salviae Miltiorrhizae Radix, nephrosis, proteinuria.
Abbreviations Salviae Miltiorrhizae Radix (Tanzin), 12 ; Salviae Miltiorrhizae Com-

plex, #4512
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(1) HZE . EHAzESEE, FSrEE»H54
RENHETHREEEEREETEMN L D&
L7 EHFRSESE1Im picHs1 8, BEL
g bBLNITX A% EA, BKWICRBHETD
EHEIZ0.08ml/kg & ENTW3),

PA {1 streptomyces alboniyer k& D155 L7284
% ' Puromycin @ % # 4K T, Sigma chemical
(ST. Louis) K DAL 72,

(20 EBR®M . KE 150 g BT tE o Wistar JH#
Z b (9B4) #BE+5%, EHE23+0.5C
DEETCHRETL, BA7 L THEREN CE-2 8
S UUKEKIE HERICIEIRE B/,

(3) EBRNIAR 7 O —YHERBOIERE L UEHD
WEH*

EB] CERBRNA T —YREEEOEME T VT
PA # 50mg/kg, 1[H, #ik%ES5 T2 Licd-T
TR 72, ANSS1%, #O05 1HAMIC 3 E,
0.25,0.8 H Bt 2.4ml/kg DEF ST *
—HESILE LT, TNFNHAESL 2, HEERC
i3 1 ml/kg NDAEFEEAKEZESL 2,

EE2 Ty MR AR (1H12I) l2aol), 18
T AN#S5 3 HEILY 1H1E, 3 HEESFIS
ESE Y 2. 4ml/kg FiiElc TG L 72, 2813 AN
BEESBLORE, ¥xH0 3 HEEH S
W %2 .4ml/kg BHiEIC THREL, 3BT AN#E53 H
BLW 18 1E, 3HEEFASEHBEE 2.4ml/
kg BRiEIC THRG Uz, 4BRIXERES L TAND
A5 17z,

@) REBEOAENAE  FREHIZANZS53HE
26, W83 24 BERR 2 BRECL, ik (3000 rpm,
10min) %, % LiE1 mlic 2R+ F L83
ml iz T, W05HBEL 2. 20, TRuE
(660 nm) TRIEEFBMEL T, Ho LHIERL
ThEWizhBER» LEREEERL 2,

(5 mMBaLxFO—i, MEFLT I ELU
BRERE, NFESBEIEEORE AN 5% 7H
H, 140H, 218H, 288HIC&ENT v 5
PR - mE3IL 2T —, MiE7TLT
>, IEREGOE, MiEABRLEYE 2 N METE
8% FEHCTRZEL S,

(6) BEMEBE ANHSHUHEDT v I H
PREHL, 3% TN NTATE FIER 0.1x )
CERIREE, pH7.4) BLU1% A 237 LBHK
TREL, EHECkE- THK SEET- 72, BE

RPNz 7= L7757 —t, 7T BEECER
8,1, Hitachi HS-9 TEZE 72,

(7) SOD #:EHDRRE | 5 FH2EH O SOD
REIEEIX, McCord ¥ Fridovich " 126é- T
BTk iciEL 72, ) o EEEEWR2.7ml, F
Frwesi (0.3mm) 0.1ml, XH>F% (1.5
mM) 0.1ml, ¥ %> F o AX%L ¥ —#H0.1ml
(R4 3ml) % 10 mm oLz AFURALL 7214,
HELSOnmICBITLIWEEEREL, ZON 1
SREOWENEAL & B E R L 72356 0E by
5, MEFELHNL 2,

(8) MRS I £ 7T — 7 — 13T NT mean
+SE THEL, HiHLEL t- REZHWTUT- 12,
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1) RENHZEAL
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AN #5-4%, E&ZEH LB T » P TRH,
AN 5% 3 HH2 LR &EARERY» SN GEF 7~
FREH 2.11£0.3mg/day it UK T 0 B 3.
5+1.52mg/day) L#h®, l4H~16EHZE—7
(140 H : 446*+16 mg/day, 16H H : 413+12 mg/
day) &L ¢, #117 AMREFEG CREAOHHH
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AN 51, HEASEHRLREL2EHT
L, ANBRE#IHH» S RFEAREIEML 2
H, BB EHEE 2.4ml/kg, 0.8ml/kg,
0.25ml/kg#%5 L& 8 T3, 14HE, I6HE®
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_mg/day & 336+24 mg/day & MEBEIC KNTHEE

DK T 7 &N, BAETTSEF 2. 4ml/kg H5
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Table I Changes of body welght (%)

Days after an , i I I i i | | i i | | :
) 0 v 1 v 3 15 « 8 10 ¢ 12 1 15 ¢ 17 ¢ 19 1 22 1 24 1 26 4 29
injection of PA : ' ‘ ‘ ' ‘ ‘ ' ' ' ' ¢ !
Normal 1101.3 1104.8 1105.5 1108.7 1110.9 (113.9 1115.6 1117.2 1117.8 1119.1 ;121.0 1123.5 1127.1
) 00, £ o x £ . £, k£ &,k £, £, ok o*
(Saline) Co0.50) 1.120 1.39) 1.14) 1.290 1.22' 1.13! 1.39) 1.43' 2.08! 1.98) 2.39! 1.89
Control 1977 ‘102 7.1107.1 110 9 102 5 1108.1 '110 5 '111 5 '114 4 '116 6 '118 9 120 0 125 7
00, £ & £ £ . £ . x % . £, * + + + +
(PA) D033 0250 0.41 0.44) 0.2t 095 106 131 1.200 127, L7 276 1.60
PALSMC. 1/96.9 1101.3 1105.6 1109.0 1106.8 1107.5 1109.3 }111.1 1113.5 1115.8 1117.1 1119.9 1123.1
(T e e T e T R S S e S e SR R & . o o+ o
0.25 ml/kg L0320 1.020 0900 1.08) 100 1.930 1.79) 2.020 1.85) 1.74) 1.861 2.511 254
PA+SMC. 965 (1008 1051 | 1108.2 1103.6 1104.2 1108.9 1111.0 1112.5 1115.7 1117.2 1121.6 1124.3
00+ £ 4 o+ 4 oF 4o+ o0 o+ 4 £ 4+ ‘ + ‘ E I R R R -
0.8ml/kg P0.541 1190 0591 1401 15 1601 1.220 1.690 L1741 1.6 1.30, 2.220 1.7
PA+SMC. ' 97.9 1102.9 1106.0 1109.1 1105.2 1107.1 11114 1112.8 ins.z }11&1 1122.1 1124.6 1127.6
W01 + 1 £ 1+ & 1 o+ 0 o 4o 0 oE ok ook x4 o+ *
2.4mi/kg D 0.331 0.25) 0.411 0.44) 0.21) 095 1.06) L1311 1.20, 1.27} 1.27, 2.76) 1.60

S.M.C.: Salviae Miltiorrhizae Complex.

Fig. 1 Urinary protein excretion in rats.

All rats received an intravenous injection of
AN. Intramuscular administrations of saline
(control) (&) or Salviae Miltiorrhizae Complex
(4 0.25 ml/kg/day ; 0, 0.8 ml/kg/day ; ®,2.4ml/
kg/day) were started one day after an AN-injec-
tion. Each point represents mean=S.E.

* p<0.05, * p<0.005; significantly different
as compared to the control.

HTiZ7HH2L28HEZ TN 20 HEORER R
BTN L BB R TAEEDRSZ R 12, B
HIBESHHEE 0.8ml/kg 5 £ F0.25 ml/kg #% 5
L7238 Ti2 16 H H2 65 HEEORE QPRI R
LAz, 2.4ml/kg BERECHANDB & F ORI
55?)’/} 72e

3) MmE¥HIFTR

AN 251725 FTi3, AN#5%7HH»
LIEE Ty MolRT, mEav 2AT7u—LnEL
e, MEREBABICTILT I VENMET 25
L7z 255 BHMNBEHM % 2.4ml/ kg #&

S LUBTIIBECEXTTHE2L28HEBE T
D20 HE WS o MBEICERTHED 2L 2T
- NWAEDELS R R L2, TRESFSENEE
0.8ml/kg B X 1r0.25ml/kg #5 L 28T, 14
HEOBEIZEB W THAEZD 2LV T u— UERKL
RN, TLEFTSEHE2.4ml/kg 2
HL7ETRTRLREFICENT 4BHD>S
TNT I MEMETrERICHH S, 21 HE»
LBRBABROWESIRIBO Nz, BRBEDSES
HSEFEREHTOLRBRICT LT 2 >, BEOD

TR ER e & 720, SRICH~NTEED
hRDHELENIzNE 28 HENREAEICBWTD

ATH -7 (Table 1),
AN#5% 7 04 5280 H £ T, miE@AE{LE
BIZIEFICHRTEL BN RL 255 0.8ml/
kg DEFFSEHE RS L 2T TR, 21
H, 28 B MiEBBRLEEO EA»HRHE NS
A EH LN, 2.4ml/kg#R 57 v FTI3, 7
H, 14 H, 218, 28HEINLIAZEOHHI»ER
547> (Table III),

4) TERESEIFT R

AN#E5# 4 BBONET v F BOEHEEET
13, ARBRE RO B 2RO RCEA DD b
n, REAEEREOEISETEEICDENIRS
7z, 2.4ml/kg, 0.8 ml/kg NHEFFHBHFTRIR S
B7w b TR, AEMA RO R RENERCHE
B, FEBICHNTRETH S Z RN
Y, HEH S 0.25 ml/kg #5- 8 TTIEx
BELRBEOMRERL, WL LRIRIEES LN
%dr -7z (Fig. 2),
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Table II Effect of Salviae Miltiorrhizae Complex on levels of cholesterol,
total protein and albumin in the serum.

Cholesterol {mg/dl} Total Protein (g/dl) Albumin (g/dl)
Days after an ) | 5 : E : E | E
70 1421 08 70 14 4 21 . 28 70 14 421 0 28
injection of PA ! ! ! ! ! ! ! ! !
Normal 51 1587 153 57 6.60 . 6.62 1 6.69 | 6.57 | 4.54 . 4.51 | 4.41 | 4.5
) £ 0+ 0o ) A £ 0 o= ) %
(Saline) 1.9 ' 25 1.9 ' 3.6 | 020 010 0.07 ! 0.11 | 0.05 ! 0.5} 0.02 ' 0.05
Saline+S.M.C. 51 1547 151 154 6.42 | 6.44 | 6.54 | 6.47 | 4.52 1 4.54 1 4.40 | 4.54
N + . o+ . % % e -
2.4ml/kg 36 1 3.0 | 1.4 | 50 0.28 ) 0.10 0 0.07 | 0.14 | 0.08 ! 0.07 | 0.03 ) 0.04
Control 283 424 122 72 5611 6.20 6.38 1 6.14 | 3.87 1 3.66 1 4.10 1 4.35
+ . & . o+ 4+ o T + 1 x . x4 %
(PA) 172 1188 | 85 | 6.0 0.12 ) 0.10 ) 007, 0.08 | 0.10 } 0.07 , 0.09 | 0.06
PA+SMC. 246 1341** 1107 ¢ 64 5.67 1 6.01 1 6.33 1 6.49%| 3.74 | 3.78 1 4.14 . 4.49
o E = - o
0.25ml/kg 243 1190 | 108 | 6.0 0.06 + 0.08, 0.14 | 0.07 [ 0.15. 0.01 | 0.12 | 0.04
PALSMC. |26 1354* 119 170 5391 6.13 1 6.70°) 6.39°| 3.55 1 3.75 1 4.16 1 4.3
£ 0 x 0o+ 0% £ 0 £ 0= 0% £ 0+ 0o 0%
0.8 mi/kg 202 1243 1150 1 9.4 0.16 1 0.10 + 0.11 + 0.05 | 0.15, 0.07 1 0.09 | 0.03
PA+SMC,  |1527TT 1263 1 og1*t 1 57 5.39 | 5.89 | 6.757716.52°"| 3.82 1 3.87°1 4.27 1 454
E N L - o e L
2.4ml/kg 36.0 | 2181 68 1 63 | 015 007 0.06: 0.04| 012 0.05 P 0.06 ) 0.06
S.M.C. : Salivae Miltiorrhizae Complex. *p<0.05, **:p<0.025, ***: p<0.005
Sighificantly different from the control value.
Table III Effect of Salviae Miltiorrhizae Complex on lipid peroxide
levels in the serum.
MDA (n mol/ml)
Days after an | X |
. 7 X 14 , 21 ' 28
injection of PA : : !
Normal 1.86+0.35 ¢ 1.45+0.18 1 1.4440.06  1.59%0.09
: : X
Control X : ‘
5.47+0.53 o 7.47x0.47 1 6.87+0.41 2.80%0.13
(PA) : : :
PA+S.M.C. ' : ;
5.25%0.71 v 6.7110.40 + 3.54%0.35 '+ 2.08+0.10
0.25ml/kg ' ' .
PA+S.M.C. ! : ;
4.81+0.53 1 6.85+0.16 1 3.68+0.39 i 2.16%£0.10
0.8 ml/kg ! ' '
PA+S.M.C. ; ;
3.614+0.35* | 5.23+0.45** | 2.98+0.30** | 1.86+0.09*
2.4 ml/kg ! ! !

*, p<0.05, **: p<0.015 Significantly different from the control value.

2, EBR2
1) REAENEIL

WA BEFEOBE HEDORL 5 EHNIRES
BEPREFNICRS &, BASEHEHRSETR
EAPEMOIGENZED L Lk o 2 dy, [EERS
B, BERESBCB VT L 2 ICHIFIRIR SRS &
n, WHRSEHFERS PR D 2 OER R L
72 (Fig. 3),

2) IMEFENIRT R

M2y 27 e— Bz owTiE, BhH s
W SRR TG RIS s Y, FrRS
BB I URBRKRSRNLIL AT~V EROET
PRI RS RS2, NS ERERSHT
I R TER 1 L EBICREREB L UT
NT I AAEETF ORISR S Lz (TableIV),
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Fig. 2 Electron micrographs of glomerulus from an experimenal rat on the 14 th experimen-

tal day.
(a) glomerulus of normal rat (X 2400) :(b) glomerulus of control rat treated with AN and

saline (X 2400) ; (c) glomerulus of the rat treated with 0.25 ml/kg/day of Salviae Miltiorrh-
izae Complex after an AN-injection (X 2400) ; (d) glomerulus of the rat treated with 0.8
ml/kg/day of Salviae Miltiorrhizae Complex after an AN-injection (X 2400) ; (e) glomerulus
of the rat treated with 2.4 ml/kg/day of Salviae Miltiorrhizae Complex after an AN-

injection (X 2400).

3. EHFSIESE SOD H#EH%

KA FHSIES WA 138 5 2 7 SOD REIE A 36 % =
LR, EHSEHMIEES 0.03ml/3ml (K
HRE) ICBIT HMEEL 43.120.78%, 0.05ml/ BHABERBEOTETH 553 MEFHHEE
3ml T67.6£2.55%, 0.07ml/3mlC79.6+0.42 B, BmKEMINIEH, Mm/MREEEER, BHbik
% TH -1, ERA, REERERAL DD 2 E 2 HEKS &
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Fig. 3 Urinary protein excretion in rats.

All rats received an intravenous injection of AN. A, control ;®, Salviae
Miltiorrhizae Complex was injected for 3 days before an AN-injection; O,
Salviae Miltiorrhizae Complex-injection was started simultaneously with
an injection of AN and continued for 3 days; a, Salviae Miltiorrhizae
Complex-injection was started from 3 days after an AN-injection and

continued for 3 days.

* p<0.025, significantly different as compared to the control.

Table IV Effect of Salviae Miltiorrhizae Complex on levels of cholesterol,
total protein and albumin in the serum.

Cholesterol (mg/dl) Total Protein (g/dl) Albumin (g/dl)
Days after an
7 14 21 28 7 14 21 28 7 14 21 28
injection of PA
Cotrol 252 421 112 86 5.05 6.21 6.48 6.55 3.18 4.09 4.42 4.41
* * * + * = * + + * * *
(PA) 12 16 4 4 0.09 | 0.12 | 0.08 | 0.03] 0.10 | 0.7 ] 0.07 | 0.03
PA+SM.C. 284 435 118 84 5.05 |6.99***| 6.53 6.53 3.35 4.21 4.46 4.47
(3days before + + + + + + + + + + + +
inj. of PA) 22 22 7 13 0.09 0.10 0.09 0.03 0.05 0.05 | 0.07 0.09
PA+SM.C 228 204*** | g4**x | 7T 154177 6.60%| 6.50 6.51 3.37 4.19 4.43 4.45
(Simultaneously + + * + + + + + =+ + + +
with inj. of PA) 25 39 3 2 0.04 0.12 0.08 0.05 0.15 0.06 .05 0.06
PA+SM.C. 225 208*** 100 72* 5.13 | 6.59** | 6.50 6.52 3.34 4.24 4.48 4.52
(3days after + + + + + + + + + + + +
inj.of PA) 24 24 9 3 0.0 0.05 0.09 0.06 0.08 0.04 0.04 0.06

S.M.C. : Salviae Miltiorrhizae Complex.

Significantly different from the control value.
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HxEEY 1202342 radical scavenger fEH O & 5 =
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ical scavenger YEf 7 ¥ IR ELBEE{ Lo HIHIZh R &
LRSS TREWE Y ICE b S, B F
72, BHFABHESFT WO FIET I DT OB %
ENTBLT, FFFETRS N IRE AR LIHE
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