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Regulation of salvianolic acid A,C molecular pair-drug compatibility on
CCL2 and CXCL10 in HK-2 cells and antioxidation "
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[Abstract] Objective
mokine monocyte chemotaxis protein 1(CCL2) and CXC chemokine ligand 10 (CXCL10) in human renal tubular epithelial (HK-2)

, Zou Zhaoxia

To study the regulation effect of salvianolic acid A and C molecular compatibility on inflammatory che-

cells intervened by human serum albumin(HSA) ,and to explore the anti-inflammatory and antioxidation effects of salvianolic acid
A, C molecular medicine-pair compatibility. Methods The cultured human renal tubular epithelial cells were randomly divided into
5 groups:control group,model group,salvianolic acid A group(20 pmol/L), salvianolic acid C group(20 pmol/L) , salvianolic acid
A+ C group(10 pmol/L salvianolic acid A+10 pmol/L salvianolic acid C). Except for the control group,the other groups were add-
ed with HSA intervention for 24,48,72 h, then the each treatment group was simultaneously added with the drug treatment. The
enzyme linked immunosorbent assay(ELISA) method was used to detect the expression of CCL2,CC chemokine 7(CCL7) and CX-
CL10,and SOD,GSH and MDA were detected by WST-1,DTNB, TBA. Results
CCL2,CCL7.CXCL10 and MDA at 3 time points of 24,48 72 h in other groups were significantly increased, while the GSH and
SOD levels were significantly decreased(P<C0. 05). Compared with the model group,the levels of CCL2,CCL7,CXCL10 and MDA

in each treatment group were relatively decreased,while the GSH and SOD levels were relatively increased( P<C0. 05). In the com-

Compared with the control group, the levels of

parison of various treatment groups,the levels of CCL2,CCL7,CXCL10 and MDA in the salvianolic acid A+ C group were lower

than those in the salvianolic acid A group and salvianolic acid C group(P<Z0. 05) , while the GSH and SOD levels were higher than

those in the salvianolic acid A group and salvianolic acid C group(P<C0. 05). Conclusion The salvianolic acid A and B molecular

medicine -pair compatibility may improve renal fibrosis by decreasing the expression of inflammatory chemokines and antioxidation.
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C K H 21 43 BE AT ML 3 2 5 5 19 HK-2 40 i 48 9 X+
CCL2,CXCL1O (¥ 45 £ A o M1 4h 52 56 3F — 25 #7528 7 ) 1R
A C BT RYURAER.

1 #R5F&E

1.1 M HK-2 #Hfi. ATCC 40 g 5 CRL-2190, )7 1 75 4
WK A= M0 BN | S . 08795844460132,

1.2 Zi5itn B A.CCLIERR B 252 7, 140120,
140309) , A IfiL 35 5 2 H (Sigma, &) , A CCL2 Ef Ik G 5 53 47
KA A (REDLEE) . A CCLT B 5 20 Bk 1 & (R&D. £
), A CXCL10 Bk o3 4 M1 ) & (R&-D, £ 1) & iF )
5 Ak ) S 3 30 £ R o B, AOO1-3) , 8 JET TN 45 e H bk i 2
I (R 3T A B, A006-2) , 4 i P — 1 T 52 38 571 6 (7 ot A
. A003-4) , i 4 IfL 35 (Gibeo, 26 ), 1640-8% # 3 (Gibco.
EED.

1.3 U8 SW-CI-2FGhRifETRD BUA SR 2 B TAE 4 5 BRI
(Thermo, 3% ) ; — S fb 5k 15 37 57 32 46 (HF90) 5 & 3K & 3%
B 0> HL(Thermo Scientific, 3 [H) .

1.4 ik

141 g GERE RS FE& 5% CO,,.37 CHIREF
i A 1020 4R MG /9 1640 K53 515 3% HK-2 4000, 1~2 d
e 1 WKW -3~5 d ML 1 . 78 BAUE T UL S 4N i & 3
8096 ~90 Yo i, FHJC Il ¥ K5 IR B W) 24k 24 b JiF 43 Oy Xt IR 20 (AR
B TR A THENER C 4l TF iR A+C 4, BRxt R4l
Gh, HoAdl B i, X BRALIN S 10 %6 IR 4 1 ¥ 1 15 75 3k, KA
A4 40 mg/mL A LT 3 2 P 10 %6 BRI BE 9R 3L 7T
MR A 4T FHEBER C 20 pmol/L; FHM IR C 47 A E: C 20
pmol/L; P R A+C AT B R A FIFFE R C 410 pmol/L;
IR 5 GRS B AE 5% CO, .37 °CfH I K 2 4 K5 3 24,48,
72 hJE B R FR AL

1.4.2 CCL2,CCL7.CXCL10 /Kl E W 24.48.72 h %
2 0% % B2 T CCL2 MRk 4y 23 A ik 1 & . AL CCL7
it 16 £ 22 43 M ik ) & L N CXCL10 i 86 40 28 40 A ik 70 & 0 8
CCL2,CCL7 J% CXCL10 [ 7K s 4 24.,48.72 h #5 41 41 fifd .
B A IR A e A I AR L 5 Akl (SOD) L & B K
(GSH) . N [ (MDA /K-,
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1.5 it a8 R SPSSI6. 0 G iH 54 43 17 11 1 BTk
VL Zds /R, Z 41 GORHE] HBCR 5 K 2 25 43 BT (One Way
ANOVA), % LSD #:# Tamhanes T2 WA 4 8] 2 5, L P<<
0.05 HERAHKII¥EL,

2 4% ®

2.1 HSAXB/NE B CCL2 KRy 53 IHA
FAE,24.48.72 h 3 MBS ] S HAR 2 CCL2 AKF B B3 £ (P<<
0.05), SHIAIL AL, 3 A-H)IA] 5 4% VA 97 41 CCL2 K P AH %t
WA (P<20.05) . 3 ANHE ] g4 VR 7 4L iR Ho 38 FH R A+C
41 CCL2 /K AR T I B R A.C 41(P<C0.05), L& 1.

2.2 HSAXB/NE B CCLT KRy 55X A
H#E,24.48.72 h 3 AR ]S AR CCL7 KB B3 £ (P<
0.05), KA L4, 3 AN B ] 5 4% VA 97 41 CCLT 7K AH %t
WA (P<C0.05) . 3 ANHE ] g 45 VR 7 4L iR Ho 48 FF R A+C
41 CCL7 /K AR T I B R A.C 41 (P<0.05), L% 2.

2.3 HSA X B/NE L R4 CXCL10 K1 s2m 5 x) B
L% ,24.48.72 h 3 A-HFA] S H A 4 CXCL10 7K - B | 1 £
(P<C0.05), HHEEAIL] L 45 . 3 AN B 1A 25 45 3R 97 4l CXCL10 7K
SEAH R U A (P<C0. 05) 3 A B[] 5 4% 34 97 41 0] L3 3 e
A+C 4] CXCL10 /K FALF /- i A.C 41(P<0.05), L3 3,
2.4 HSA MWW/ E MM GSH Km0 Bl 1t
#,24.,48.72 h 3 A ] 4 H AR 4 GSH /K F W] 8 5 2> (P <
0.05), SHIAL L%, 3 4B ] 54518 97 4l GSH 7K 7 AH Xt
W% (P<C0.05), 3 ANHFIA A4 TR 7 4l |l Hb 48, FH e A+C
41 GSH K5 FFHB iR A.C 41 (P<<0.05), L% 4,

2.5 HSA X B/NE B MM SOD KFM M 5% Bl 1t
35,24.,48.72 h 3 ASEFA] 5 H A 240 SOD 7K - B & > (P<<
0.05), SHIAL AL, 3 WA AT IR YT 4L SOD JKF- A1 X 3%
£ (P<C0.05), 24.48.72 h 3 AN (8] & 4% 94 J7 20 18] L 4% FH )
iz A+C 41 SOD /K- T PHB R A.C 4 (P<0.05), L% 5,
2.6 HSAX'B/NE ER g MDA KR m 5 iEg
H#E,24.48.72 h 3 ANB] E] S A 241 MDA JKF-B] 4% £ (P<<
0.05), SHIAIL AL, 3 AN A A% 25 IR 7 41 MDA 7K 7 A Xt
WA (P<20.05) . 3 ANHEIA] #5453/ 97 4L Al E 48, FH By e A+C
41 MDA K PR F FHE R A.C 41 (P<C0.05), L% 6,

x1 BEAF R E @ CCL2 KB (£, pg/mL)

£ 24 h

48 h 72 h

X MR 2 92.47241.930
LT 2]

PR A 4
FHEr R C 4
FFE iz A+C 4

479.321£9.093%
309.432+3. 925
325.264+2.159%
252,952+ 3, 9452bcd

98.799+£3. 280
696. 47515, 387¢
273.243+1.200%
290. 94044, 144
206. 726+ 2, 4892bed

102. 58344, 161
775.606+8. 5237
248.469+2,516%
247.170+3. 269
149. 07644, 6350

4, P<C0. 05, 5 X% H 4] A 50 P<<0. 05, 5RIBA] HAs ;. P<<0. 05, 5FFM R A 41 b4 :9: P<<0.05, 5/ i C 4l k.

*2 EZAARERE A CCL7 KEEL B (TLs,pg/mL)

215 24 h 48 h 72 h

X HR 2 30.23341. 203 32.352+1.100 33.3704+1.077
LY 4 141. 39941, 428° 166. 75642, 856° 176. 60942, 365¢
FHER R A 4l 113.26141. 190 88.783+1. 547 72.636+1. 4282
PR R C 4 98. 036+ 3. 3592 82.761+1.595%® 65.100+0. 8792
FH R A+C4H 67.09242, 7342bed 53.331+1, 0814bcd 38. 03442, 0902bed

4, P<0. 05, 5% FR 4] L4850 P<<0. 05, SR 20 AL ;¢ P<<T0. 05, 5 FFER R A 41 L5 ;9. P<<0. 05, 5/ e C 4 # .



FTRES 201754 A% 46 K% 12 9

*x3 FZHEARE R E A CXCL10 K FEEE (L5, pg/mL)
26 5 24 h 48 h 72 h
Xf HE 2 8.846+0. 466 9.30140. 587 9.84340. 523
LT 2 73.774+0. 688 82.596+1. 055 96.537+0.795°
FHE R A 4 57.00340. 6942 47.52941. 305 34. 81640, 9562
PR R C 4 47.166+1. 444 38.6580. 987 28.098+1. 323
FI R A+C 4l 27. 265+ 1. 053bd 21. 0411, 151bed 15. 40940, 5962bed

“; P<C0. 05, 5% FRAL b4 50 - P<T0. 05, 5 BEAVA L ¢ P<T0. 05, 5 FFE R A 4L L9 P<<0. 05, 57 C A #K .

F4 SBAFRFMES GSHKF LB (T+s,umol/gprot)
2851 24 h 48 h 72 h
X B 4 20.378+0. 134 16. 684+0. 060 15.36940. 082
FEARIZH 10. 53320. 051° 7.14740.081¢ 5.12640.029°
TR A4 14.423+0. 380 9. 08740, 182 9. 80840, 136
FHR R C 41 13.513+0. 334 12.8174+0. 135 7.07840.199=
PR A+CH 17.33940. 02620« 13. 36540, 178bed 13. 09840, 3802bd

@, P<0. 05, 5 4 FR 4] b4 50 . P<C0. 05, SRR oA ¢ P<<0. 05, 5 FFER R A 41 L9 P<<0. 05, 5/ C 4% .

5 FHARE R E R SOD K FE b4 (z+ s, U/mgprot)
2051 24 h 48 h 72 h
X R4 39.232+1.536 34.188+1. 342 30.088+0. 762
FEHY 2 19.694+1. 341 16.374+0. 623° 9.874+0.771¢
PR A 2 25. 24740, 876 22. 93840, 68420 20. 10741, 787
FHE g C 4l 25,7490, 941 24. 90141, 393 20. 7600, 599
PR R A+C 4l 35. 11741, 04620 28. 65440, 9302bed 26. 7960, 9152bed

. P<<0.05, 5% B L He ;P P<<0. 05, SR e ;<. P<<0. 05, 5P IR A H IL# ;4. P<<0.05, 574y iR C 4 %L

* 6 FHHETRERES MDA K F B (T £ s, nmol/mgprot)

215 24 h 48 h 72 h
X HE 20 3.00840. 333 3.46540. 152 3.94540. 183
TR 2 10. 39540, 159¢ 17.45040.139¢ 20.993+0. 1152
P A4l 9.001+0. 052 10. 3500, 1914 14.993+0. 154
FHEyER C 41 8.59940. 165 14. 9860, 128 16. 8470, 134

i5 ‘( 5. 9140, 257abed . 540. 58abed . 4+0. abed
FHR R A+C 4l 29140, 257abed 7.5750. 158 6.21470. 227

4, P<0. 05, 5 % BR4L L4850 - P<<0. 05, SR B4 LS ¢ P<<0. 05, 5 FFE R A 41 1L 59 P<<0. 05, 54 C 4l 4.

3 i i

B 2T 4k Ak AL 55 B /N EREE 1 R B /N ) T 2F 4E AR (TTEF) . oh
A [ 28 Y A48 2 B I 2 B Ol ESRD 9 B BB R BN
210 A0 TR 1) B I 22 W i 0 /L B /NS B R A0 I A S
e SRS NN (R4 = NS b 4= A o v
HIER (OPN) I CD44 k36 £, OPN 1E 2y 5%/ B Wik 20 it
B PR -0 CDA4 VR 41 i 41 356 ot i) 3 22 A2 R ] DL 5| 1 20
TR ol 4 i Ak DR L WK BN R U N R
I R B AR YA & RS L G AT B R T R 8 RE Ak R
T 19 B HOUH Bl 36 B £ 4 A A T sk

RAE KA T E 4 WK FK K C.CC.CXC,CX3C %,
CC 2 £ S 5 50 I A2 3F 50 4% B 05 40 0 L 98k B 40 1 45 40 i
R I B B3 b, CXC 28 3= 224 i o 1 k2 41 i % 3% fk , CCL2.,

CCL7 J& F CC ® %, CXCL10 J& F CXC K",

AR BT 8% BH W CCL2 #9532 44« CCR2 w L i /b i 1w 40
M B L 9 AR B E L CCL2 AT UL W TGF-8 iy % ik . TGF-
REERA A F B M CCL2 (W3R 5 k8> TGF-B
MR, CCLT fig {2 it 41 M 41 4 55 19 7= A, AH 26 92 36 R W)
CCL7 R # TGF-B N i % 3 38 B 030 7 A8 Kt T Ui R &7
AL ORESE SR 24.48.72 h 3 B[] AR A4 NS
Kz 4f gt CCL2.CCL7 & CXCL10 &35 Wi i 3 om . Ui Wl 7 RE7E
B 2T 2 A 3k # o 48 0 40 Mg I T+ CCL2,CCL7 ,CXCL10 2 3k
Jn. B, TR /NS 418 43 CCL2 . CCL7 . CXCL10 4§ %
20 M Ak TR L 20 9 AE A 1) ¥ T T RE R B I B AT AL
MigkRZ—,

AL R (OS) 45 41 245 B 32 B 25 Floms 28 8 K 9 i 0%
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PEER (RO A 2 WG B> M F AR 57 g i,
AL 520 IE R 0 A A6 2, ROS 3 24 45 W A B 5
F (O it EH A (H O A AAHEHO, ) HHHE
O | SOD F#E & 5 O,-F ik H,0, i i .GSH
25 H,0, ¥t H.O 0, 2 41 i iy SOD i # T B &
GSH 7= A 3 /b i 5 (5 S8 A M 7= o8 i 7= At &2, {2
AT ARSI B S BoR BEEI4] Hh SOD M GSH K
B k2D MDA JK S 389, 45 36 97 40 SOD, GSH. [ 7K - 4 15
RUZL G, MDA 7K - #5455 R 4198 20> . 3% 5 JE 40 s SOD A
GSH By ¥ 382> MDA #9335 . 7T BE J2 B 1R ' 2F 4 4k 1 A 2L
BRZ—.

HR A v [ 25 30 2015 4FRRPH S 1% ILAE 5 - T I T4 9 3 42
AR O BRBTAEVE T . T O R e T e g RO
FUEBR, OCEAIR, HEARW AL M e Mm%, 113
WKLy EEAARE B R AB.C.H P FHE IR A i 7 4
FUNHER M — 3 F S EE AT BB C Mo F 5%
AR A AT 7 B 3R A A v R B I R
ARYT G KEVE RS0 & R IAE AR 2R 11 I 4R L A
oL SRR R AR, IR R A A LA PE . FHE R C fEHT A Ak
HHFFRR D . AW ZRETIH R A.C 4T 256 WA IR )T
Jo s HSA TR B /NG b 91 M 7E 24.48.72 h 3 AN ] A%
CCL2,CCL7 .CXCL10 By /K- 45 #5520y /b5 24 .48.72 h 3 4~
AF A 5 SOD.GSH 7K - 55 45 7 4 3 %2, MDA %52 45 8 21 i />,
FARIT LB IR A+ C A RRORL T 38— 4455, B ok vl W4
MR A+C PR Bt 2 5t BRI — & B LIL T —4
53 P B BR 7E T A A T T AR AL B2 o A 4 B AR 2R 43 AR T 5
— 45 TR A .
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