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Spectrum-activity relationship on anti-hepatic fibrosis efficacy of Trionycis Carapax
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Abstract: Objective To investigate the spectrum-activity relationship between HPLC of Trionycis Carapax from different regions
and its anti-hepatic fibrosis efficacy, in order to reveal the “active component group” for anti-hepatic fibrosis efficacy of Trionycis
Carapax. Methods The samples from 12 regions were determined with the HPLC-DAD method. The representative standard
fingerprint was calculated using the Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine
(Version 2004A). The common patten and the principal component analysis (PCA) were established. Using the LX-2 hepatic stellate
cell as a hepatic fibrosis model of Trionycis Carapax to study its inhibition on the hepatic fibrosis cells. The spectrum-effect
relationship was studied by SPSS 19.0 software. Results Seven common peaks in the HPLC-fingerprint of Trionycis Carapax were
obtained. It was tentatively concluded that peaks 2 and 5 related better to the inhibitory effect of LX-2 cells (OD value) in the seven
characteristic peaks. Peak 4 had the strongest correlation. And the quality of Trionycis Carapax was influenced by the concentration of
peak 4 obtained by PCA. Conclusion All the samples could inhibit the proliferation of LX-2 hepatic stellate cell in some extent.
There may be a certain relationship between HPLC fingerprint and anti-hepatic fibrosis efficacy. In addition, the research could be used
as the quality control method of Trionycis Carapax.
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B, dbatnthn R FRHEA AR Multiskan GO 4>
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Table 1 Trionycis Carapax samples from different regions

W5 CRGEHT | RS OREHA | w5 O REHA
S VEVHSUL | S5 WRLEM | SO Wb
S2 LRI | S6  WHLEX | S10 LR
S3  BEZEW | S7  WIEERIML | S11 MEEE
S4  WriLgte | S8 AdbZIK | S12 WARIARKH

2 FiESER

2.1 HPLC MEERHMIBLEEAEEL
2.1 IS AiEHN Arcus EP Cig A (250
mmX4.6 mm, 5 pm); FLBIAHNK-FEE, BREEDE
JHAEFP: 0~35 min, 88%7K; 35~45 min, 88%~
80%7K; 45~70 min, 80%/K; KB E N 0.8

mL/min; F i, KKK 254 nm, ZEFEESA 20 pl.
2.1.2 RIS R B AREOR T . S
XSGR T 25 mL S, R AR IR
15 36.68 pg/mL. S1F 27.2 pg/mL R A XS B
W, &H.

2.1.3  AEKaEeil s R 12 T2 T 40 C
T4 30 min, &M, sralid 80 Hif, FE%RR
2y 5.0g, N 75%40 50 mL, [FISEEEE 1.5 h, &
o, BRI 75% . EE 50 mL 4REE[I 1.5 h, FIF2
WIEW, VBT 2 20 mL, MIKZE 80%, Akb
JBCE 24 h, JERRUTE, IEHHLIREIRAT A 25 mL,
AR, HH 0.22 pm ALIERE EL, RIfS. 5
PR, BEPUR£F i s .

2,14 EHZMfegUEE . R 2Rk
SR RE AL E VRN B 2004A FR, W& 12 it
s F 25K S HPLC ISR T AL RE, A= ot R
gUEg, W 1.

2.1.5  ILAUERERE SRR OR B I AR i 2 AT

A

1 3 B
2 |4
| U\S(S) 8
7|JWJ hl.J\./\l LJ'\,-“\G_ 7_ - _,/I\,_/\,_,_ o _ -
508) |7 C

0 10 20 30 40 50 60 70
¢t/ min
A-12 iR B-IUAIRGUEIE  C-IRAXHE  5(S)-REF 7-91F
A-12 batches of samples B-common fingerprint C-mixed reference

substances 5(S)-uridine 7-guanosine

1 FE=ER A HPLC 5 4E %
Fig. 1 HPLC fingerprint of Trionycis Carapax samples

from different regions
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2.1.6 EEHAMIRLENE R 8T (PCA)  PCA
SN IR AR 2 B — AR AR bR F R A 5 i —
BT AR TG R M ZR G b kAR ok Fadn i G ik
J7iE, R EAC BRI — RO vER AR sent

1z SPSS 19.0 etttk AFi AT PCA, 153 E 1%
9 75 25 A SKWIIE R -2 fr AH R, &5 R4 20 3.
FR I TTERE A, FRAr 1 Tk R R
36.744%, 53 2 K1 3 TR ZE IR 73501 4 25.299%
21.169%, AR DTk AN, R A3 HRH
THE 3 AMEFEMR T 1 sy, H BBy 2 vk
RILF 83.212%, WHIX 3 AN FEAHi AR fAR 5
A7 AN,

F2 ERIHRSDIREERRRATEE

Table 2 Contribution rate and cumulative contribution rate of PCA in Trionycis Carapax

NN WIURFFAE(E PR HE Y
FRIERR  HZETIERE /%  RBUTEIERE /% IR FETTERE /% BB ETEE /%

1 2.572 36.744 36.744 2.572 36.744 36.744

2 1.771 25.299 62.043 1.771 25.299 62.043

3 1.482 21.169 83.212 1.482 21.169 83.212
®3 AEETREER RAVHATE S 7T, T 37 C. 5% COHigk
Table3 Matrix of initial factors FETh R, g Mokl T BRI, R A,
e F S e E Y ER RTINS S, BERP T 96 FLI

1 2 3 1 2 3

I 0569 0341 0.640f 4 0.839 —0.360 0.011
2 0405 0.822 —0.110) 6 0356 —0.560 —0.603
3 0328 -0.410 0.737| 8 0.596 0.554 —-0.359

WG R T R, & 1 AN R R 3R
o3 50 AR B A OC R B, B 1 s HE R
HH B LA 3 A3 A Y. B REAEAE P ARAEAS 21 3
A FE RS A FRRR T RN R, SRR &
A RERY . Fy=0.355 X;+0.253 X,+0.205 X3+
0.523 X;+0.222 X,+0.372 Xg: F,=0.256 X;+0.618
X,—0.308 X3—0.271 X;—0.421 X;+0.416 Xg; F3=
0.526 X;—0.009 X>+0.605 X540.009 X;—0.496 X;—
0.295 Xg, HH Fi. Fov F330R 3 NG, Xis
Xov Xyoeoo X FORFA I (W 1, 2, 30-8)
OO T2 HE0E (g 5) Mg 76 3 DTk
o, FyORRFEE SR, A5 BERAeTm” Mk
B, TER 1 B Xy R E K, RIFUE 4 (5
13 T 28 0 ot o P A AR R R VR, AR SE
B w20 W 4 TR S, s F TR
PRI HER A AR .
22 MBFAHENVIERMSR
221 FEMISINEFES HI0 a0 LX-2 HER
N5 HeRh T DMEM B33 (5 20% 625 M35
1X10 U/L 8% 100 mg/L BE5 2 LU T i Ik

FetHEFE 24 h (BFFL 200 pL) P, 4 g g SRR AL
)5, BEFLY K 8 4 (5% 15%- 25%. 35%4:#
KA AR 2 5% 15%- 25%- 35%%& FH 2544
PR MR IGRAD, [ALE 6 A PATIL. 2 0
AIMNE AR FE AL E K ) DMEM 5983, ¥
FH 20 A B TR P B T o N2 7 3% P8 R LI 1)
DMEM #5553, RALAAFN 200 uL, 1EH 48 h,
W5 96 LA B3GR, BESLIIA 5 mg/mL ) MTT
VAW 20 uL, 4RZE0FE 4 h, N\ DMSO 200 uL, #&
% 10 min J5, 458 YIAR M. {6 490 nm K
N, B S B AS IS 5 5 F LIRS (Aago) fH
LI 4. WA, LX-2 JT ARG M 19 5 52 A4 B
IR LT RE AR, e ARG AL 4 PP X LX-2
JHF SR 4 3 5 A7 44 T SR B DR 3507 22 0 b
AN RALBEAEEEZE R (P<0.01). 35%
(1) i PR A B AR R T o R R S e

2.2.2 B ZGRHRIBOR 4R v DY B e R
JE I LX-2 JHADR 40 M8 5140 T 96 FLAR, #5:4F )
“22.17 T, MMM, FERNT 96 £l (REAL
200 pL) FEFRMEFE 24 h, BN 35%%4 F 25 61 4R HL
W, BB 6 A PATHL, 1EH] 48 h, WeBR 96 LT
W, LI 5 mg/mL () MTT ¥ 20 pL, Zk4E:
¥ E 4h, A DMSO 200 pL, #&% 10 min 5, f#
GEG RN VEMR . AE 490 nm WK, MRS %
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x4 FREIREREGEX LX-2 AEEERMER (x+s5,n=6)

Table 4 Comparison on effct of extract solution at different concentration on LX-2 cell proliferation ( x + s ,n=6)

A490

il

5% 15%

25% 35%

=Pyl 1.803 44-0.007 1
$REBUH 1.328 8+0.012 3™

1.789 0+0.011 2
1.300 740.007 8"

1.776 2+0.007 5 1.775 54+0.007 3
1.269440.010 6™ 1.153 6+0.049 3™

AR A RALE: TP<0.01
"P<0.01 vs blank control group

PRI 52 2 FL Aago H o 45 ILFE S,

223 EWAMEHOCRMN 12 AN 2
MGG LL 5 S RTD SR, JLARX g
TRUA 1, THE e SCEITS A 0 (1A X Ve T AR LU AE,
[, PSR R Agoo (H -5 25 AR AL
Z{H R, KM SPSS 19.0 FAFBAT A HT, o
S FRE LA g S 12 MRS LX-2 AR A0 a3
BAAE Y pearson AHOCREL, &5 WAR 6. JLA e,
S7 G R R3D IHIHIC R B, 7 AR g
3 5 LX-2 ARANHIRCR (Aaoo fH) FLIEAHDR, HAR
FUE R AAHOC, V2. S AHOCPER T, SRR A
Ky Vg 4 FHCE R

x5 EBr-tERLMIRIURN LX-2 fRAE5E A EI1EF
Table 5 Inhibition of Trionycis Carapax samples from

different regions on LX-2 cell proliferation

G Asgo fH G Asgo fH
AN 17705400443 | ST 0.873 420.009 4
S1 1.1523£0.0312 | S8  0.9832+0.0339
S2 1.0342£0.028 1 | S9  1.1234+£0.0076
S3 1.2934£0.0141 | SI0  1.2221+£0.0322
S4 1.3212£0.0337 | SI1  1.3263+0.022 1
S5 1.2098+£0.0082 | SI12  1.4723+0.058 2
S6 1.1873£0.010 2

F6 FRFHERAMIENEIELFEMEMIERR. R REXRY

Table 6 Relative peak area of common peaks, R, and correlation coefficient of Trionycis Carapax samples from different regions

A I 1 I 2 U 3 14 5 % 6 I 8 R
S1 59197 13596 13.967 9 3.643 6 1 1.176 7 0.4318 -0.4318
S2 6.285 8 23345 6.2543 27756 1 1.309 1 0.505 1 -0.505 1
S3 6.491 8 1.808 7 9.946 9 40136 1 1.534 4 0.543 7 —0.543 7
S4 11.547 1 3.240 0 13.818 3 3.7245 1 1.016 6 0.6352 -0.6352
S5 11.590 0 2396 3 14.2117 3.8194 1 1.5779 0.5320 -0.5320
S6 12.246 8 2367 1 13.937 0 3.6127 1 0.490 3 0.488 2 —0.488 2
S7 11.146 8 2.5914 23.965 0 3.148 6 1 1.728 3 0.795 3 -0.7953
S8 11.024 1 13596 12.436 5 3.643 5 1 1.176 7 0.4299 -0.429 9
S9 6.285 8 23345 6.400 2 27756 1 1.309 1 0.523 8 -0.523 8
S10 6.491 8 1.808 7 9.946 9 4.013 6 1 1.2342 0.5459 -0.5459
S11 10.501 4 23899 6.734 5 42895 1 1.008 1 0.5392 -0.539 2
S12 6.103 8 1.7129 10.940 9 4.440 5 1 1.243 1 0.376 9 -0.376 9
AHK FR AL -0.088 -0.463 0.023 -0.723 -0.452 -0.152 -0.385

3 iFig H T2y, HEor s, KZ2HC0R

Ol —HE B 2584, BL 50%. 75%- 95% L1
T AR R, BRI R, S5 R L 75% 4
BESEHORE A I ol I B0 22, 1 IR AE VR s TR
B, EEECVE OINFARIR, R AREE) Wik
1T T 2552, 25 DU E i £ 1) o i 5 B =
PRI #E 75% CWE,  InFARIR A e IO v

SUREEAE ], O T8 25 e Pl T
SCHRAR D o ASHIT S T BH P e P s v 8 P 24
TREUENE, IR FR AR, LTS
IAREN TR B AEAHTTE, XS HPLC
8T AR A, . 45 RE], IFE 254 nm
AL B BATHLF IS AN, (i 5 Bk 4xi
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BE A 1 350 ORED, 75 CA BBk AR
WARTE . R A FEP AR I S A 2 A4, %
T FLRE e 1 9 )R g WIS ) S ), AR S 36 0
254 nm {F A SRR

P HA RUFPUT A 4e /B, B4R
5%, ML HPLC EHEEATHIE, Jh456G MTT
AT LU AT AEAC AR T IS 208 R FFE . MTT L
SR e k1 ) NG i Y P IP N4 S B < TE 2N
B AMIRYESIR . IMORBUN B S0,
AEAERI B Dok, TR A SRR &
FHOG S BT T AN [F) 1 (1) B PR 2 M TR G RAOC 2R 46
JRW], 12 AN Hu it B R 200 LX-2 JH AR 40
PIAPIHIER, Fo ke ST G R IRk
R, 7 ANMRHEWEE 3 5 LX-2 40 i aeR
(Agoo H) ZIEAHK, HpHUWEE AR, K2, 4,
5 5 LX-2 JFEECR A0 B4 FH i AH O R 800K,
rPEE 4 FRAH OGP S o

[, p B 2 1 2 B 23 BT 4 H 0 4 (1)
18 2R 10 S A AT AN SR, XA
SR GIBNOCRME, P, 2 BERRIE 4 Ky fa
R G4, ) IR P A it e 42 i 38 E A

HHAHIEFESE T %0, ¥ W 2R pUH T i /E R
RTINS A, B 2R i Aok
FRREH 7 2 BT S AL B B 28 1A AR HL R
Fh, AN SE AT BT 1 R4 ol b 24 o i

Sk

(1]
(2]

(3]

(4]

(7]

[10]

rREZG L [S]. —#F. 2010.

JEIVHE, XURIC, VERRSE. o2 FR RSO T 4L
SR TT (9], Wb BE 25 K224, 2011, 13(2):
44-46.

EAHEE, MR, MBS, S5 i TG YT IS4
RACEE W I R 098 (0], 2584, 2007, 30(6):
755-757.

ZERY, LW, WRE, & B RAET AT
KN A< 8% (1], b E 22k, 2013, 28(1):
26-31.

R, 7k 2L RGEEAED AR A ROC R T
FUP N R [T]. Th#EZy, 2012, 43(5): 833-836.

B W, RARBH. 2 BRI A — i RS
fegil” Tt 1] P ERZK LAY, 2010, 8(3):
171-176.

SRAEEE, X, Bk A, AF. BTSRRI LR A
KO3 BT R AL SR DR IHAE 1S 0 R P9 (7). vh ey,
2013, 44(19): 2696-2702.

VF Rk AR IMDL dbnt: BFEIRAL, 2004,
IRET, AT . KRBT EX AR LX-2 T
Foal(D) B mRNA FRIKIFEW [J]. IR 2A 4R
BE2E, 2009, 44(3): 597-599.

Bechmann L P, Zahn D, Gieseler R K, ef al. Resveratrol
amplifies profibrogenic effects of free fatty acids on
human hepatic stellate cells [J]. Hepatol Res, 2009, 39(6):
601-608.





