5522 %55 13 W) FEXEAFFEHRE Vol.22,No. 13
2016 427 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2016

-G EEH -

Ptz N1 LR g vl A7 7 O 2 1 JE 40 0 50 A 35 005G 2 o

o, B, HRB, x| E#Hk, KA
(RAMFPEHXF BFR, THMAFELBKTRETLERE, WIAPHFTREAAMRS
FAAMAEEERE —HAFLEEARELEBRERF AR, KA 611137)

[(HE] BR:HITERIKT L8 ERT A HPLC RRAE B 5 Hbt g v S 05 16 PE A B G R . 773k R R AT 8
WO B4 A Y 5wt ks KWK%JM}?M&E’J9?ttoi&f&¥aﬁaaﬁa%ﬁu#uufﬁﬁ HPLC #5379 HEAE i 47 A 1 33 I 3 2o 5%
FE BT 9 HERR L 1Y 22 S BT R AT + B 2 W /0N B A 908 M I A 407 455 78 N S 465 25 A S BRI TP Y SR S AL G S Tl
(ALT) , RITAE RSB W (AST) 1E M KA U5 3 by W (MDA ) & 5 45 6 I8 G143 17 125 B i 3 /1> — 3fe [0 9 43 7
2 (PLSR) W58 Hogb Al 56 1 o 85 R 29 MR WAL & 09 RE & HPLC Bl A B 8 22 5, W H o =0 R 7 16 N RpAE 0, 54
UL A LG ,9 AL b N7 25 25 20 /N BRIV T ALT, AST {6 PEFIJIF 5338 i MDA & i W] R AR . 1% 280HH M58 & 39 6,7,10, 15,
16 S0 (43 HIACRAL G Wit 2R DM DM It I A T JB 0 T ) S 5 0 A 5 e L 0 A D DG R P A DK 1 TE A G (0, % 0
G510 ¢ 45 AR T O B vk AR 05 Y B A VR YT AR AP VR ) R B MR A S b TR U R DR B AT AR

[k|gR] PR ZRIBEMAL; FEOUENS; RBEMEFSiG; KESCHEE; s/ Rk, E8OCHR

[HE4ZEE] R945;R283. 6;R284.2; R284. 1 [ Ek4RIREB] A [XEHE] 1005-9903(2016)13-0001-06

[doi] 10.13422/j. cnki. syfjx. 2016130001

[MEHARMHE]  hip://www. enki. net/kems/detail /11. 3495. R. 20160512. 1613. 018. html

[P HARATEI] 2016-05-12 1613
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[ Abstract ] Objective: To investigate the relationship between HPLC fingerprints and hepatoprotective
activity of ethyl acetate extract from Herpetospermum caudigerum. Method: Fingerprints of different combination of
ethyl acetate extract from H. caudigerum were established by HPLC and were evaluated by hierarchical clustering
analysis. In addition, nine samples of ethyl acetate fraction from H. caudigerum with different chemical
composition were acquired by uniform design and silica gel column chromatography. The hepatoprotective activity

of H. caudigerum were evaluated with models of immunologic liver injury in mice, and the models were induced by
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injecting bacille calmette-guerin ( BCG) and lipopolysaccharide (LPS) through the tail vein. The spectrum-effect
relationship between HPLC fingerprints and hepatoprotective activity was investigated by grey relational analysis and
partial least squares regression analysis (PLSR). Result; There were significantly differences in HPLC fingerprints
of 9 samples, and 16 common characteristic peaks were detected in HPLC chromatography. Compared with the
model group, the treatment with 9 samples restored the serum levels of alanine aminotransferase ( ALT) , aspartate
aminotransferase ( AST) and decreased the content of malonaldehyde (MDA ) in BCG/LPS-induced immunological
liver injury mice. The spectrum-efficacy relationship found that the main anti-immunological liver injury effect was
mostly due to herpetin, herpetotriol, herpetrione, herpetone and herpetal. Conclusion: Each sample exhibits
good activity on anti-liver injury, and that some lignan constituents, such as herpetin, herpetrione, herpetotriol,

herpetone and herpetal, might be the main contributive components in H. caudigerum to hepatoprotective activity.
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Herpetospermum caudigerum ; ethyl acetate extract; fingerprints; immunological liver injury;
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extract from Herpetospermum caudigerum
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Fig. 3  Hierarchical clustering dendrogram of 9 batches of ethyl

acetate extract from Herpetospermum caudigerum
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Table 2 Relative retention time and peak area of each characteristic peak of ethyl acetate extract from Herpetospermum caudigerum

AR 6 K T
N I 1] st s2 s3 4 S5 $6 s7 S8 $9
1 0.082 539. 54 767. 91 559. 87 601. 93 527.07 621.71 833. 61 559.52 741.70
2 0.248 748.02 1 090.07 247. 60 892.31 580. 00 674.19 1 140.47 612. 80 890. 19
3 0. 599 0 433.55 435.60 2438.04 2435.23  3533.55 4937.40 3394.48  1509.29
4 0. 682 366.35  3345.96  4291.91  3659.68 3791.87 271491 4943.06 1 422.40 773.01
5 0.896 499. 12 989. 54 622.74 1575.58  1287.93 877.32  1027.32 979. 89 704.75
6 1.000 220.03  4021.35 7272.45 11722.71 13207.29 28 157.83 25056.42 20819.69 5 506.95
7 1. 046 810.93  6596.01 11536.50 1375.85 5879.84 21574.71  1954.73 5526.12 1 842.60
8 1. 201 621.35 4016.61 6726.22 3 938.96 4337.48 4208.40 5930.34 1831.94 981. 98
9 1.425 984. 10 885. 15 399.32 735. 83 451.47 944.35  1090.48 676.85  1243.29
10 1.708 0 3944.00 7 395.91 948.33 3 681.05 12349.20 1339.12 3 057.30 561. 10
1 1.754 949.64 11276.30 14 580.70 11592.95 11738.47  8466.46 14 179.13  4304.24 1 396.78
12 1.861  4141.24  4376.22 2379.88 3 688.66 2424.70 4723.66 5350.24 2921.23 5 078.77
13 1.935 0 562.05 1546.66 1172.83  1330.16 1389.31 2185.41  1723.20 487.70
14 2.099 297. 50 0 1003.10 1281.76 1070.28 1034.67 1949.60 1 273.96 576. 19
15 2173 3520.75 3556.05 1740.46 2911.87  1949.07 4 154.02 4270.59 2410.52 4 223.01
16 2.310 0 593. 54 814. 62 450.23 323.32 446.57 452.56 487.56 325.97

/N RIS ALT, AST 35 PERUIF 233 i MDA &4 MDA g R0 bR, WAl 3 DMRARBUER I & X152
PRI WY A, UL O PR S B B B AR IE MG 3 SRR R AT TR Y
PERFE 05 B9 MR AT T I v ALT, AST RIAF4H R K3,

®3 BEBENFZRZEDUNEREFBRGNRNEPEESBEFSEST MDA SENZMEEHHEBRE (v £5,0=10)
Table 3 Data of effective indexes and their converted values of ethyl acetate extract from Herpetospermum caudigerum on immunological liver

injury mice(x £s,n=10)

i 4 ALT/ AST/ MDA/ Fetffh

/mg-kg ™! UL~ U-L! nmol g~ ALT AST MDA
EH - 11.34 +1.56 21.47 £13.94 12.03 +1.17 - - -
157 - 76.69 =13.79% 92.23 £16.72% 29.23 £2.33" - - -
Sl 250 41.24 £14.42% 59.69 +8.37% 21.70 £1.72% 35.45 32.54 7.53
s2 250 35.37 +10.54% 40.80 +9.35% 16.89 +2.01% 41.32 51.43 12.34
S3 250 33.90 £9.61% 38.68 +7.14Y 15.29 +1.81% 42.79 53.55 13.94
S4 250 37.76 £8.75Y 45.89 +8.73% 19.25 +2.53% 38.93 46.34 9.98
S5 250 41.60 £8.43Y 49.79 +9.44% 18.56 £1.87% 35.09 42.44 10.67
S6 250 21.47 £9.13% 29.11 £11.42% 14.01 =1.69% 55.22 63.12 15.22
S7 250 33.91 £10.98% 35.8 £10.29% 17.21 £2.64°% 42.78 56.43 12.02
S8 250 36.71 +12.74% 42.14 +9.34% 16.25 +1.77% 39.98 50.09 12.98
S9 250 35.71 £11.32% 40.17 £9.45% 17.54 £1.94Y 40.98 52.06 11.69

W SEHALEYP<0.05,7P<0.01; SHMA LAY P<0.05,P<0.01, §H(t =R 25308 -24 25 4 25301 .
2.4 ERCGCRMIE R K A BT i AR B HPLC {8335 5045 5 5 458493 25 55080 AH 56 M
/N T B UL A AT 9 HE I AR I T £ R TR A A i 2.4.1 JREOCEE AT DRSS R 48 br (5%
4 .
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SE R OCHR (CHR Y >0.56) , Horp 6,7,10,13,15,
16 75 U8 55 1 T B 92 P 452 s 1) 285 3000 M A 3R
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W4,

x4 HERFZEZESM HPLC i3I8 55BN EBE
Table 4 Correlation between converted values of ALT,AST, MDA

and specific peaks of HPLC fingerprint of ethyl acetate extract from

Herpetospermum caudigerum

W o, i,;f [

1 7 0.793 3 1 16 0.701 8 1 16 0.7817
2 10 0.786 7 2 7 0.687 0 2 10 0.758 6
3 1 0.677 6 3 10 0.683 8 3 7 0.749 8
4 16 0.658 1 4 6 0.6729 4 6 0.682 4
5 9 0.6557 5 15 0.669 4 5 13 0.663 2
6 15 0.653 6 6 9 0.6667 6 4 0.647 6
7 6 0.652 0 7 13 0.647 9 7 8 0.647 2
8 5 0.647 6 8 8 0.645 8 8 3 0.6350
9 12 0.6315 9 1 0.642 9 9 5 0.632 7

10 14 0.620 2 || 10 12 0.6373 || 10 11 0.630 6
11 8 0.620 1 || 11 4 0.6215 |11 14 0.6118
12 3 0.6109 || 12 11 0.6148 || 12 15 0.603 3
13 13 0.602 3 || 13 5 0.6121 |13 9 0.5928
14 4 0.5954 || 14 2 0.6045 | 14 12 0.5807
15 2 0.589 8 || 15 3 0.6008 || 15 1 0.576 3
16 11

0.589 7 || 16 14 0.5846 || 16 2 0.5612

VEryy,ya,ys 52 BIARZE 4 €5 4G F W 55 25 048 bR ALT, AST,
MDA 2 i ) 10 FE .
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5.88x10 77X, —9.84 x 10 *X, +2.03 x 10 * X, +

1.65x107*X, =2.36 x 10 X, +9.70 x 10 ° X, +
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4.66 x10 X, +4.00 x 10 °X,, +7.23 x 10 °X, +
4.50 x10 *X,; +4.25 x 10 *X,, +9.34 x 10 "X, +
5.37 x10 °X,, +25.68;Y, =8.75 x 10 °X, +4.33 x
107X, +5.04 x 10 *X, +1.33 x 10 " X, + 1.87 x
10 7°X, +1.54 x 10 "X, +0.34 x 10 ° X, +3.28 x
10 X, +2.60 x 10 X, +0.56 x 10 °X,; +0.44 x
10 °X,, +0.95 x 10 °X,, +0.12 x 10 >X,; +0. 34 x
107°X,, +0.12 x 10 *X ; +0.66 x 10 °X,, +22.97;
Y, =0.12 x 107> X, —0.75 x 107° X, + 0.56 x
10 %X, -0.21 x 10 "X, =0.66 x 10 "X, +0.32 x
10 7°X, +0.99 x 10 "X, +0.61 x 10 "X, +0.23 x
107°X, +0.16 x 10 *X,, +0.98 x 10 *X,, +0.25 x
10 °X,, =0.96 x 10 *X,, +0.15 x 10 " X,; +0.23 x
10 °X,, +8. 11,
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Fig. 4 Standardization regression coefficient of PLSR model

between the area values of 16 specfic peaks and converted values of

ALT,AST and MDA
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