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KA A M AL Far st B (2B T, | mgkg)Fe TS 1L ARBR AN ESTRAK P L& 7 2 41(15.30.60 pg/kg) , 448 12
R, BEamsh, A AR A T Eiv VAN(200 mg/kg) 4 B MG ER B AR B ABARRAFARipHEGZHIR, 24
FolE AV K Rig AR &K, E410d, ME KR 24 hE G B AN-TB--D B4 H H 4358 (NAG) AF#4 B F 1(KIM-1)
AR, 58 e o BR3P & C(Cys C) JILEF(Scr) \Jk & R (BUN) Ao B4842 £ 3¢ P A8 A AL ALBE (SOD) , & =8 (MDA ) (& Btk
it B AL B (GSH-Px) . — AL F(NO) /K, FFULAR B R0 R B B AL, 45%  5 2 @4 bis AWM K R ik & Cys C.Ser . BUN
KPS F 24 hE 8 F A NAG KIM-1 KT 24 & 54842 F MDA NO K-35 9 2 A 3, § 2840 F SOD . GSH-Px 7K -F B 2 Ak (P<
0.01);/RH &R 7, BA L8 K A AT E R RLRGBLE, B E LR e i LA RS mE . A M, &4
4L K R & F Cys C.Scr BUN K-, & F 24 h & & A2 NAG KIM-1 K-, VAR B-204% ¥ MDA NO 7R3 i B A%, L E-404%
*F SOD .GSH-Px 7K -F ¥ 2.5+ 5 (P<<0.05 % P<<0.01) ; B NE 69 5% 32 T AL B2, 24536 TS 1 JARBR M iE Sk Ak A AL & VAN Fr &
KR BB, H AR T AR L5 k) K RAR 9 69 BAL R A & o
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Study on the Protective Effect of Tanshinone Il , Sulfonate Injection on Vancomycin-induced"Renal Injury
Model Rats and Its Mechanism

X1 Jiaxi, ZHANG Huajun, CHEN Xiaoyu (Dept. of Pharmacy, Guangxi Zhuang (Autonomous Region People’s
Hospital, Nanning 530021, China)

ABSTRACT OBIECTIVE: To study the protective effect of tanshinone I[ .(TS'I ) sulfonate injection against vancomycin (VAN)-
induced renal injury model rats and its mechanism. METHODS: |72 rats were randomly divided into blank group, model group,
positive control group (amifostine, 1 mg/kg),and TSIl , sulfonate injection low-dose, medium-dose and high-dose groups (15, 30,
60 pg/kg), with 12 rats in each_group. Except for blank group, those groups were given VAN (200 mg/kg) intravenously via tail
vein to induce renal injurygrat model; after modeling, each drug group was given relevant medicine intraperitoneally once a day,
and blank group andymodel group were given normal saline intragastrically for consecutive 10 days. The levels of 24 h protein,
NAG and KIM-1"in urine were determined, and those of Cys C, Scr and BUN in serum and those of SOD, MDA, GSH-Px and
NO inyrenal homogenate were also determined; the pathological change of renal tissue was observed. RESULTS: Compared with
blank group, the levels of Cys C, Scr and BUN in serum, those of 24 h protein, NAG and KIM-1 in urine and those of MDA and
NO in renal tissue increased significantly in model group, while the levels of SOD and GSH-Px decreased significantly (P<<0.01);
the pathological slice indicated that model group suffered from renal injury such as kidney tubules albuminoid degeneration, brush
border abscission, renal tubular epithelial cell disintegration and abscission. Compared with model group, the levels of Cys C, Scr
and BUN in serum, those of 24 h protein, NAG and KIM-1 in urine and those of MDA and NO in renal tissue decreased signifi-
cantly in treatment groups, while the levels of SOD and GSH-Px in renal tissue increased significantly (P<<0.05 or P<<0.01); path-
ological changes of renal tissue were relieved significantly. CONCLUSIONS: TS II , sulfonate injection can effectively relieve
VAN-induced renal injury in rats, and its mechanism may be associated with inhibiting the oxidative reaction of rats in vivo.
KEYWORDS Vancomycin; Renal injury; Tanshinone II , sulfonate injection; Oxidation index; Protective effect; Mechanism;
Rat
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FES A (TS T ) Bl R A ST R 2 72 Hh 1A 4L
SRR, HA BUR T TEBR [ AR SR DR R
JIFIRE U A IR A5 A 25 B T B B RS
TS VAN ELUE 15475 K U T RETE AR M LA bR 2
PRV X VAN ECE 458405 858 70 K Bl 9 4 A B HERIL TR,
s I AT R B S 4 O AR S0 2%

1 ##
1.1 us8

CX41-RFL %1 %¢ 6 g 5% ( H A% Olympus 23 ] ) 5 30328 71
AU R AL (T8 Leica 23 w)) s CFLORX T #5738 ¥4 5 2500 AL
( HZE Hitachi A H] ) ; 721 B4 6 R I AT &) ).
1.2 #m5iLH

TS [T B FR AN SR (I — 2R A2 A BRA AL it
1503022, 4% : 10 mg/5 ml) 5 i 5 FHEBETT (REESD K2,
4553110301, HiA% : 4537 0.4 @) 3 VESFH VAN GLE 5 M i1 245
HBRAF S : C467438, Bk : 152 500 mg) ; N (MDA |
A ki AL Y (GSH-Px) AL kB (SOD) \—4
LA (NO) \Ser  JRE A (BUN) | N- 2,18k -B-D 44 I 41 76 Wl 1 1y
(NAG) M & 7 6 DA R S e i G TR 24 h R
i (Upro/24 h) 5] (/o B A 2 9 TR 0F 55 Jor , ik 5 -
20140117,20140109,20131202,20131231,2011231,20140118
20131225,20140208 ) ; A B bk 2202 28 11 w40 i 0 B i 2% C
(Cys C) FFIE S 72 W Bk (ELISA) Rl iat 5] 4 (- Vi Atk A Wy R
HABRA T, 5 :ml003138) s NS 1(KIM-1)ELISA
R (R RV E YR R )L 4t : 201303)

1.3 3

AR S 2% SD KR, 72 1, &, M JFiHE 180~200 g,
) P B R 2 S50 s v AR A A8 s A VAT RS
SCXK (#£)2003-0030], K FUAFEFHRE (23 + 1) C JBJE
H60% HIREE 12 h TS TSR N, A RJOK G,
S FE R PR 1
2 FHik
2.1 Hh¥anE EESHRH

B 72 R EBEHL Y N 6 £, BIZS (4l T2 | BEE St BR
A (EBET, | mg/kg) FITS I Ll R oA 1 SR A% e Al
(GEATST L. TSI »-M.TS Il »-H 40 , 45 255 45t 53 51 4 15
30,60 pg/kg) , Frdl 12 H o Bras ALK Elip 0.9% S Ak A it
WA, a4 4K il ip VAN (200 mg/kg) 5 il B ki . JIf:
Tt [l ip AR 259, FF K 1R, 4L 10 do PHPEXT FEZL
T 00 2 I A 055 e B R R T R B B AR I A, Ry
M5 A FH A 11 6.45 4% s TS TG L b Lo 390 B 182 8 U 45 45 TS 1T AT
TR A 2 S R R JS P i % R AR T 52 B 25 SR, 43 1) A R
FHRY 3.6 1215
2.2 PR KIM-1,Upro/24 h NAG 7k FzE

SEECHARI S A R OK, FIER RS, T4
Y feJa — RMCAE K B 24 h BRI, 43 310 72 R 7 KIM-1, Upro/24
h.NAG /K. H, KIM-1 5% ELISA B3 5 ; Upro/24 h %
FZ5 B8 i U A s NAG SR IR il 1 e ikl o o S0
PR RO OG0 G U B 1tk 7 o
2.3 IiEH Cys C .BUN Scr 7K EMIE
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AEER R 1 d, B4R Rl ip 20% 51730 (4 ml/kg) BRI
JIE S BKEUM 4 ml, DA 1 300xg 5.0 10 min, BUF 35, 460100 1375
H1 Cys C.BUN .Scr /K-, HHr, Cys C K-k ELISA 2
7E s BUN KR H 2 2 i — P52 00 2 5 Ser KPR T8 R iR 12
WIRE o AR FRA IS B F A DG £ U I B ilEA 7o
2.4 ‘BHALRIEMNER

TR 76 AU AR FE I BR IR B, v SR MRk . L
—2 B U 109 F I [, A s BT R JBEEE A 5 um)
37 CHEF 12 h, SR )5 AT AR AKE - 41 (HE) Y8, AR ' 21 41
SRHE AR
2.5 'BHLASHE 1 SOD.GSH-Px . MDA NO /K EllE

HL“2.47 300 43 B A S I Am A A A0 2%, B T T
M52 B 202 B 5 W SOD . GSH-Px . MDA \NO /K-, Jirr,
SOD {ifi 1 % FH FE WA S A 15 D0 5 5 GSH-Px i R 4 6 BE
P E (M 412 nm AR E% B ) s MDA % iR AL
E HEZ8 (TBA) #0055 NO AV R FH A R A I I U 2 o 4%
FERRAG I B4 BEAH N ) G B A B A 7
2.6 ZitFEFHE

K FH SPSS 16.0 Gt b5 A4 e 52 50 B4 408 15 47 Ak 2R 43
Mo THREPERIT + 5 3R, ZA SR T 225001, 48] W e
FCASR I /36 . P<<0.05 FRERARITFE X,
3 HR
3.1 TSI FEEE 3k 5F 3T K UK i # KIM-1., Upro/24 h,
NAG 7K F =M

523 4 b #, B 2 K BUR Wi KIM-1, Upro/24 h.
NAG /K- 2 FHE (P<<0.01) . HAERIL b4, B TS I A-L 41
KB KIM-1 AR 50, R A 2 K R iR 65
) BB R (P<0.05 5 P<<0.01) , H 5 — & 17 ik 5 (5
Riti % TS T AT FR AN R SR A3, LIRS AR s R 2 IR H
IR &LH R BRI F KIM-1, Upro/24 h \NAG 7K V- & 45 4
W 1o
xR1 BAHAAXRRAZSKIM-1,Upro/24 h NAG/KEMEL R

(xxs,n=12)

Tab 1 Levels of KIM-1, Upro/24 h and NAG in urine of

rats in each group (¥ +s,n=12)

415 KIM-1, pg/L Upro/24 h,mg NAG,U/L
BIRE 0.44+0.036 6.00+1.380 2.08+0.220
T 278408217 16.02+3.261° 642407817
ileagpiel 251+0.271% 7.03+1.332% 3.90+0.524"
TSI-L4 271£0.756 9.08+2.442° 480£0372%
TSI -M#H 2.66+0.930° 7.58+1.692% 398+ 1.022%
TSI -HHA 24240.1527 6.2341.6527" 377402727

T 588 U AR, P<<0.01; SRR A%, “P<<0.05, 7P <<0.01

Note: vs. blank group, *P<<0.01; vs. model group,”P<<0.05,""P<<
0.01
3.2 TSI GEERINEST KX X R MiEFEH Cys C .BUN.Ser 7k
TR

Sjas A L, B2 K BRI 5 ' Cys C \BUN. Ser 7K°F-

BETE (P<0.01), SHRL A, Bk TS 1 A-L 41K UL
H BUN K RRARAS 1 240, Hor s R B E IR FE AR 34 i 2 e
R (P<0.055% P<<0.01), HA:— & M5 AHO-I T s HBEE TSI,
Tl R 4 SR R RS R, R FE AR T AR &R R K. 45
2H K BUMLIE HF Cys C .BUN | Scr K I E 45 R L4 2.,
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Fx2 HEKXRIMFEH Cys C.BUN SerkEMELER (x+s,
n=12)
Tab 2 Levels of Cys C, BUN and Scr in serum of rats in
each group (¥t s,n=12)

Eibl] Cys C,mg/L BUN, mmol/L Ser, pwmol/L
IEE:| 045+0.073 9.02+1.480 87.004 14.980
ikl 0.76£0.056" 12.98£0.671° 132.67£11.701°
lEnyii| 0.68 +0.029* 1045+2.114° 116.78 + 11.341°
TSI-L4l 0.64+0.091° 12.02+4.982 122.56+26.992
TSI -M4 0.62+0.042° 11.24£0.902° 121.01 £ 14.042°
TSI -HA 0.560.056" 9.54+0.722" 92.03+18.892"

578 HAL L, " P<0.01; SR LA, "P<<0.05,7"P<<0.01
Note: vs. blank group, *P<<0.01; vs. model group,P<<0.05,""P<<
0.01
3.3 TS [ BEERSNIE SR KR B HLA 5% H SOD . GSH-Px
MDA NO 7k §9 %00
1578 P2 M A, BB 20 K U L 2 3K vh SOD  GSH-Px
JKF-WE AR, MDA \NO K- T (P<<0.01) o SRERIZH
L, 45 5 2K RUR 4140 P SOD /K E-FH i, MDA \NO /K -
R AT 5 BH P X BE AL AN TS T -M L TS 1T o-H 41K U 4140
GSH-Px /K- It i (P<<0.05 B P<<0.01) , £ — & Y 771 £ 4K 6
Pk HBERE TS T BRI SRR St 3SR, IR bR AR
IR RIER K. SRR F 41214 SOD .GSH-Px MDA
NO KM EL RIS
#3 HAKXREHLEH SOD . GSH-Px. MDA NO 7K EillE
Z£R(xts,n=12)
Tab 3 Levels of SOD, GSH-Px, MDA and NO in renal tis-
sue of rats in each group (¥ +s,n=12)

415 SOD,U/mg GSH-Px,U/mg MDA, nmol/mg ~ NO, pmol/mg
el 26739£23.020  300.02+77.980  4.69+0450 0.148£0.121
ikl 11635+45.201°  211.56+43.111°  6.77£0.731°  0.223+0.167°
PIMEGHIRAL 23067 +19.671%  284.11£22.882%  4.12+0512%  0.158+0.203*
TSI-LAL 179024763327 24595146582 4.98+0.542° 0.186£0.127°
TST-M4 22035442982  288.15+37.842%  472£0512%  0.168+0.114"
TSI-HA  267.58 414250 292.15£69.972° 3860882  0.151+0.152"

TE: 52 AL, “P<<0.01; SRR 4L, "P<<0.05,""P<<0.01

Note: vs. blank group, *P<<0.01; vs. model group,P<<0.05,""P<<
0.01
3.4 TSI FEERINESIRX KR EHARSHHMN

HE e (45 R oR , =5 FAH R BUE /N ERFNE NETE S IE
HGE RN L 05 BRI AL R U N )
ARG, P/ INE b B A B e 7 B s JEL AR BNV I
T WL WA T R ERR SR , P/ S IR Y J5E 22 40 el 22
De ) DB SR el e i g Ok e IR =N =
NG AL R B A3 /N ER BT TR o 4% 2 25 2R U AL R e AR
Y B OR TR RR B D, R TS T ATl B 4k S 9 ) s i 38
REUE ARG R B & 2R R S0 L%
LRI 1
4 Tig

WFFE R B, AL LS 15 P B JE VAN 5 L B S e it i 3=
LA, T 4R RS I e 7R SR A B b o A ) Z2 A AR
Yy—J5 T HA O A AR R S B S RIIE R, O
7 THT 3 3 25 ol A A O A L PR O TR S e i B, S R
SUAMLIE T, DT S B0H I RE Y B /N B/ IN R B 52 5 2 i

T2 2016 4F5 27 45 22 1)

TSI M

Bl SAXRBALRENZELR(HERE, x400)

Fig 1 Pathological observation of renal tissue of rats (HE
staining, x400)
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PIWR-1065. 2T 1k 4544 H.N-(CH.),-NH-(CH.).-SH,
RS HA TG BRA LU A AR PERT, X 15 TS 1T B RR BN 35
WA TR VAN ZRCE 03 AL AR OG , S04 5296 18
HAERBHEXS HRZY

ARG R TR, o A b, B R RIS A glh
Scr.BUN \NAG FI Cys C 45 2 W B DI RE A8 b & FEAIT, IX 4
INBEHSZE AR AT W A 2 P A 5 R B )
TR LB A A B DS N A 2 e A R A O
SN 4T TS I BERR A TE U , K BB 4124 Ser,
BUN il Cys C Z 4545 AN FREE T , X $2 /8 HiXd VAN FF 8
P A — & MR E R . B2 KBS U S A48 b
SOD , GSH-Px 7% £ 1 717 1l MAD \NO i 1 1 & ik $2 /% VAN
PR T RS A LA P 1 A IS N, DT 5 B4R A T
Ton i 5 1T TS T Af PR A SRR A5 51 e 4R B AR M AR A 4
PUASRIRE BE AR , X R TS T i Bk v 53 ol i 1ok Hopt
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IO PR P A B PR P 4 5, DT Dl o 1 40
INE T BRI T o AN, STERIESE 7 , VAN E I
2GS 80~ 100 mg/L I 5 51k - #EE™, ARSZ T VAN
FIEBCT A 200 me/L, BB R R i LR IIE VAN B 23 E

BRI BE RN N o (H IR TR S A v 2 K B 4R Bl

S22 R B H R B (LS S OK RS RIOIRZS A

it CBIRBE LR W g 5 ) 75 T 22 S 0 N LR, B DL A

R R i — A PR AR A Y VAN i AR B, LABRAS B HLAT AR

PERY LB K o

25 b, TS I ARGV ST 2 25 ks VAN BB 45 200

MBS ORI B/ INE B B AN 0 TE 8 54 S TR 28 el 4 i o

T 5 [l AR VAN B 451005 K BB 440 BUN  Ser, Cys C 7K,

Tt SOD ,GSH-Px 16, F# Ik MDA \NO % 4t . X $2/R TS 1T

AR AN TE SRR VAN B 45 K BB DR VR HIPILR T AR S

HyrA LA C.
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