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Antagonizing effects of Shenkang Injection on renal interstitial fibrosis in model rat

of chronic aristolochic acid nephropathy
QIAO Yingjin"?, CHEN Y2pu', RUI Hongliang', DONG Hongrui', LIU Zhangsuo’

(I Centre of Nephrology, Chind Japan Friendship H ospital, Bejjing 100029, China; 2. Department of Nephrology

and Rheumatology, The First Affiliated H ospital of Zhengzhou U niversity, Zhengzhou 450052, China)

Abstract: Objective To study the antagonizing effects of Shenkang Injection (SKI) on renal interst
tial fibrosis in model rats with chronic aristolochic acid nephropathy ( CAAN). Methods Eighteen male
SD rats were equally divided into the following three groups: control group, model gruop, and intervention
group. Body weight, urinary glucose, 24 h urinary protein excretion, and creatinine clearance (Ccr) were
measured at the end of 0, 1, 4, 8, and 12 week, respectively. At the end ofthe 12 week, all the rats were
sacrificed and the renal pathological examination of each rat was performed. The mRNA and protein ex2
pression of transforming growth factor2Bi (T GF2B), connective tissue growth factor (CT GF), plasmino2
gen activator inhibitor21 ( PAI21), tissue inhibitor of metalloproteinas21 (TIMP21), and type I collagen
(Col I) in kidney tissue were determined by real2time (RT)2PCR and immunohistochemistry staining, r&
spectively. Results Compared with control group, body weight of rats in intervention group and interven2
tion group were significantly decreased (P< 0l 01); body weight of rats in inter vention group was higher
than that in intervention group, with a significant difference at the end of 12 week (P< 01 05). Compared
with control group, the 24 h urinary protein excretion of rats in model group and intervention group in2
creased significantly (P< 0l 01); but the 24 h urinary protein excretion of rats in intervention group was
lower than that in model group (P < 0l 05). Compared with control group, the Ccr of model rats decreased
significantly (P< 01 01); the Ccr of rats in intervention group was significantly higher than that in model
group (P< 0101). Compared with control group, the relative area of interstitial fibrosis of kidney tissue,
in model rats was significantly enlarged (P< 01 01). The mRNA and protein expression of T GF2Bi, CT2
GF, PARI, TIMP21, Col I in kidney tissue was significantly up2regulated (P< 01 01) in the model rats.
Compared with the control group. The increased mRNA and protein expression of TGF2B CT GF, PADRI,
TIMPR21, ColI were all significantly down2regulated in intervention group (P < 0105). Conclusion SKI
could inhibit the production of promoting extracellular matrix (ECM) synthesis factors ( TGF2B and CT2
GF) and antagonizing ECM degradation factors ( TIMP21 and PAI21) in kidney tissue, which might be the
mechanism that SKI alleviates the renal interstitial fibrosis and improves the renal function in CAAN rats.

Key words: Shenkang Injection; aristolochic acid; renal interstitial fibrosis. ; transforming growth fa2
to2Bi (T GF2B)
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Table 1 Sequense of PCR Primer
EIEZER: ElkZ2 ]l P bp
Gl T E 1] 52CTCAGGGGCGA AGGCAA CA GT2% 125
) 52A TGGGCAGGCGGGAGG TCI2%
TGEB;  iE[i] %2CGGCAGCTGTACATTGACTTT2% 154
R Ii] 5S2TGTGTTGGTTGTA GAGGGCAA2%k
CTGF IE 1] 52A TCCCTGCGACCCA CA CA AR 145

J%[f] 52CAA CTGCTTTG GAAGG ACTGOR3%
TIMR1  E[fi] 52GACCTGGTT ATAA GGGCTAAA2% 216
JZ I 52GCCCGT GATGA GAAA CT CTTCACT2%

PAR1 1E17] 52A TGAGA TCA GTACTGCGGACGCCATCTTT@3 343
JZ 11 52GCACGGA GATGGTG CTA CCATCAGACTTGT23
GAPDH  IE[1] 52TGGG TGTGAA CCACGAG AR 145

JZ 1) 52GG CAT GGACTGTGGTCATG A%

14 SER e AZs 25 KR BENLI 0 3 4, B4R
6 H o XA S s sl ik K E&: NS = g, &
B K 1167 mL/kg 5 HFF ip; #5784 4138 485 75 vk
[R Sk R TP AR TR SR b, TR R
S 167 mL/ kg (MM T2EZ 5 g/kg) HH T
ip 4524, 3% 12 JH.
15 FRA BEC S AR AR Al o 4 3K BT S 26
0.1.4.8.12 J& A F A i ML (Ser) AR VL
Bif (Ucr) (¥ BRIRYE, H AL 7170A H 8 440
5E), WIHERER % (Cer) KM Cer= Uer (Lmol/ L) @
>R & (mL/ min)/Scr (LmolV L) 45, 24 h
JREE F5€ & (Bradford 7)) KRB e (Gl4i%) .
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) 8 2T 4 A A T A= TR 4 eI AL/ 0 B S T
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(TIMP21) FIN G (Col 1) ik, ¥i¥8)E H
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M Cytokine %75 TGF2Bi.CT GF.PARI.TIMP21.
Col T %5 H L, fEH BMMH Ct (cycle threshold)
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118 el gUb 2z et B AL 2) 1w AL B,
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TIMP21) 5% 014% B &I 37 ¢ .2 h (Col
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Table 2 Changes of body weight of rats in groups (x? s, n=6)
I/
g sl
0 J 14 4 8 Ji 12 J

papis 221162 4 4 281197 44 4081 82 200 5 518197 401 4 6021 92 431 7

R 221102 713 219032 151 2°° 27492 171 4" 288137 25 8" © 24717 3312°°

7 221172 2 8 221162 73" 284012 31 7°* 313132 126" * 309 62 331 9* % #

ExTALLE: YT P< 0 01;  SEAZLLE: ¥ P< 005

** P< 001 vscontrol group; # P< 0l 05 vs model group
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RN (P<0101); T P4k il Cer 18 5T #E78Y
A, ErAgirE=m Y (P<0101), Wk 4,
215 B B A - 12 ) AR AR 4H K B TR) TR

(x? s, n=6)

Table 3 Comparison of 24 h urinary protein excretion of rats in groups (;? s, n=6)

24 h JRE A/ mg

5
0 1M 4 8 JH 12 F
papis 5397 01 53 101 892 0 75 121102 0l 79 111242 0 89 11592 110
A 5337 0 50 281 879 523" * 201379 71 24" * 341 582 111 68** 46 549 12 24**
1 51352 0 20 281 697 81 70" " 271972 8 15" * 34367 809" 331307 144"
Extgitei: = P<d0l;  HEMYILE: # P< o 05
** P< 001 vscontrol group; # P< 0l 05 vs model group
4 Ca (x?'s, n=6)
Table 4 Cecr Changes value of rats in groups (;? s, n=0)
Cer i/ (mL# min- 1)
a1
0 M 1M 4 1 8 JH 12 J
Xt i 11082 0 15 1172 0012 n172 0 11 1182 0 13 11072 0 14
(el 11082 0L 12 o642 01 19" * o752 0 11* * 0557 016" * 0377 016" *
R 11082 0 10 0907 0l 10" " * * 0892 01 09" "#* 0832 0019""#* o627 009" **

Hxtiditi: ** P<d0l;  HERYILE: ¢4 P< d 01

" " P< 0L 01 vs control group; ** P< 0 01 vs model group
CTYEALA AFIAR[ (141 97 2 01 85)%] Mo 1 Tz 1 1)
JRET AEA FH AT T AR [ (6199 2 01 89) %] 47 T % I
(01482 0109)%] , E B RIM¥EX (P<
0L 01) ; 1fij F-FZH K B T) T 24 Ao AR TR A5
RN, ZERAgi# = (P<0101), WE 1.

&r LIy e .

%y

e
-

1 ( Masson )
Fig. 1 Interstitial fibrosis of kidney in rats

( Masson stainning)

26 HHLE T mRNA Kik: 12 Ji 8 2
N TGF2B . CTGF .PARL.TIMP21 }% Col I
() mRNA FRiL B T}, B B F b 7300 B
T 318111 46431 7981 15.61 521, 5% 21 4H

5

mRNA

b EEREE (P<0101). TG BT 45
FR B, R 0 A 46%  12% < 37% ~ 22% -
28%, SR QA LL2E R (P< 0005), Lk 5.
207 BEHZUER T Pk 6 ALK R E 4L
21 TGF2B [t CTGF FE3RIE T 70 B /N I
ANER, I BE AN 59 3 Ik, B TR) BT R WA (4 PADR]
T2 TR ARAT M BEFN R 2 B /N, B /N BR R ) oL
KR IAE  TIMP21 FEE RIS LE 50 B /N, BNk
IS s, B A R B TA) R L £ Col TR
3K T TRDTT B I R AR L, B /N Bk R AN R LR
o 12 MBI A 5T WA Y /NE E TGFB,
CTGF \PAI21.TIMP21 ik '\ 1] i Col I #ik
BB L, BV B ORER AR B Thm T 2188,
31 25.2163.21 70,71 84 1%, 50 A AH LL A G vl 2%
B (P<0101), Tl Lk FRrfabn i 2~
B, FHR 23 0 3 1% 23% +34% 36% 60% , 5
R AL A e 27 X (P < 01 05), W3 6.

(;? s, n=6)

Table 5 mRNA Expression of all factors in kidney tissue of rats (x?s, n=6)

mRNA X} &A=
il
TGEB, CTGF PADRI TIMP21 Col 1
papi] 7417 11 28 311 847 6 39 0o87? 0 35 o 342 0l 04 11207 2120
et 281227 8 70" * 46 407 31 65" * 31307 11 52* * 27727 00 53" 731012 171 95 *
TP 15152 11 79* * # 400 802 21 00 * # 2072 0 67° *# 20172 00 29* # 521632 121 60* * #

EX At *r P< 01,  HEEAHE: # P< o 05

* " P< 0L 01 vs control group; * P< 0 05 vs model group
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(x?s, n=6)

Table 6 Protein expression of all factors in kidney tissue of rats (;? s, n=6)

B AN A A
45
TGEB, CTGF PAD1 TIMP21 Col I
papist 2172 0 75 31352 1123 1332 0 46 11742 0 58 11932 0 45
R 6262 0 73** 100 292 11 15** 31502 O 35 * 4 692 0 90" * 15 142 21 88* *
i 4312021 71882 11 06" " * 23272 01 33" " 31007 0l 427 " # 9112 170" "*
SxIMAtE: **P<001; SEBEE: # P< 005

" " P< 0L 01 vs control group; ¥ P< 0l 05 vs model group
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Biefidt s i PAT21 W) BHL 1= £F 5 i Js 0ns A e 41 5 i,
A TIMP21 fig fi MMP 551, AT A 2400 4l
ECM B# M s %o 55 4k, TGF2B th 2 £33 i
TIMP21 357 & MMP & sdE H, 3 ECM B
it o TS AE M LRI DRSS, AA I
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Yio AN 45 W OR B RS B O e W T
CAAN B K iR T4 20 TGF2Bi. CTGF. PARI,
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Molecular dynamic simulation of interaction between coagulation forsythoside D and factor Xa
JIN L2yuan"?, ZHANG Sh2jun’, LIU Bing2ni’, XU WeRren’,
LIU Wei, LIU Peng’, TANG Li2da’
(11 College of Basic Medicine, Tianjin Medical U niversity, Tianjin 300070, China; 2. Tianjin Key Laboratory of Molecular
Design and Drug Discovery, Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China;
3. Tianjin State Key Laboratory of Pharmcokinetics and Pharmacodynamics,
Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China)

Abstract: Objective To illuminate the dynamic interactive mode between coagulation factor Xa (FXa)
active site and forsythoside D (FTD), in order to supply some advices for the design of new drugs.
Methods To make FXa protein receptor and its initial ligand (RPR) as a reasonable compound and obtain
a compound structure of FTD and FXa by using molecular docking. In order to investigate the interaction
of the ligand and receptor during the dynamic state, 500 ps molecular dynamics simulation was chosen to
estimate their binding mode. Results RPR remained stable matching state with S1 domain and middle part
of the receptor depending on hydrogen bond, formed fine spacial matching with S4 ( Tyr99, Phel74, and
Trp215) relying on nonpolarity aromatic groups. The interaction style of FTD and receptor is different
from RPR, it had weak role with S1 domain but had relatively strong action with S4 and middle part, as a
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