¢ 3 # Chinese Traditional and Herbal Drugs 3£ 48 % 552381 2017 12 A * 4921 »

ETR&/ N REMB IEIRE S IR BRI FRA R IEMLORFHERIEN

a4, Tk LY, kakx 23, Fmae T, RROL', EM ', Heeds !, kpas !
L VLR ZR2E25 240, 1008 ®ME 330004

2 ITPEHIEZ R IR S R D, IR B 330004

3. VLPE R IR AL IARRE 5 R R B A QI L, Y0P #E 330004

 E. BM T wWE/D R (PLS) M ZHeIrIeE0E, BN FARAS RIS IDGHE A By A Bt ar . BRIR L1000 |
FOTERAL 1E T B TR KL FA RO T 28N R R IFR S E R . 3 e AR SR EGER A7 73 ) B s K7 i
(9, 3 gkg), Zlig 42, LT d, THAHE 5 KRH o 28 REE (ANIT) 6l BEE BT AL, DE S
HNERREEN (ALT). REXAREZM (AST). WEIMEGRE (AKP). EHYIR (TBA). RJHA#E (TBIL). y-BA&E M
Bl (y-GT) KV, HFEFBAEYEALEE (SOD). A (MDA). EERABEH K (GSH) /K°F, HE Jeft Mg/ RAT
WERT L AEAR A, SRH PLS 15454 2 FRFrfa 802 UG T AR SR BUGHAL I B RT3 N . E55R SRV, B ks ar
s AT R AR S AR B A, HE TR LR S ILBERAL N FA TR sk 2 A FRbr I — e R MSGE/E A, S/ U4
SUREMEBE — e, IR E TN R, M TARESTR SRR S AL R R SR AR T 458 HE TIRESTR L1
TOAL S IE T R A B A B 5 AR, JE LSRR SR SR AL E T A, TR R ORI DS 2R, LI ARl
PERTERRA B AR T IR PO A SRR 2T S A IRV i Ok

KB TR o-ZEROREIRER: ARGHAL: RITRE: ZIRRsRGiios

hESES: R285.5 NEFRERS: A XERS: 0253 -2670(2017)23 - 4921 - 07

DOI: 10.7501/j.issn.0253-2670.2017.23.016

Evaluation of hepatoprotective effects of different extracts in root of Gardenia
jasminoides based on partial least squares method and multi-attribute
comprehensive index method

XIAO Ri-chuan', LUO Guang-ming', ZHU Ji-xiao™*, DONG Li-hua', ZHANG Feng-bo', WU Shan-na',YANG

Xiao-juan', ZHANG Jun-yi'

1. School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China

2. Research Center of Chinese Herbal Medicine and Ethnic Medicine, Jiangxi University of Traditional Chinese Medicine,
Nanchang 330004, China

3. Collaborative Innovation Center of Modern Science and Technology and Industrial Development of Jiangxi Traditional Chinese
Medicine, Nanchang 330004, China

Abstract: Objective To compare the hepatoprotective effects of different extracts in root of Gardenia jasminoides including ethanol
extract, petroleum ether fraction, ethyl acetate, chloroform extract, n-butanol extract, and surplus water extract on the jaundice hepatitis
mice by the partial least squares (PLS) method and multi index comprehensive evaluation method. Methods Setting up two groups of
high and low doses (9 and 3 g/kg) in different extraction sites in root of G jasminoides respectively, and administered to the stomach
for 7 d. Copying a icteric hepatitis model of mice by alpha naphthylisothiocyanate (ANIT) in 5th d. Then, the alanine aminotransferase
(ALT), aspartic transaminase (AST), alkaline phosphatase (AKP), y-glutamyl transpeptidase (y-GT), total bile acid (TBA), total
bilirubin (TBIL), superoxide dismutase (SOD), malonic dialdehyde (MDA), glutathione (GSH) activity were determinated in serum
and liver, and pathological changes were observed in mouse liver by HE stain, total hepatoprotective effect of the different extracts in

root of G jasminoides was compared by PLS and multi index comprehensive evaluation method. Results In addition to the high
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dose group of petroleum ether and low dose group of chloroform, the different extracts in root of G jasminoides were improved on

some indexes or multiple indicators to an extent and compared with the model group, the pathological damage of liver tissue was

alleviated obviously, multi index comprehensive evaluation showed that the high dose group of ethyl acetatein root of G jasminoides

had the best hepatoprotective effect. Conclusion The ethyl acetate extract and n-butanol extract in root of G jasminoides have better

inhibitory effect on icteric hepatitis, and the high dose group of ethyl acetate has the best effect, which may be the active site of liver

protection, and mechanism may be related to improving the ability of eliminating oxygen free radical, inhibiting lipid peroxidation and

enhancing bile bilirubin metabolism and secretion.

Key words: root of Gardenia jasminoides; alpha naphthylisothiocyanate; active fractions; treatment of jaundice hepatitis; multi index

comprehensive evaluation
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Bl (fE[E IKA A7]); MULTISKAN GO BhR1X
(GFEER R HRBHE A D,
2 FHiE
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ig fEA AN, HAALL 80 mg/kg ) ANIT £/
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7EH AST. AKP. TBA. y-GT /K°F- (P<<0.05. 0.01),
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Table 1 Effect of different extraction parts in root of G jasminoides on serum biochemical index of mice with jaundice

liver damage (X £s, n =10)

il (jfjl) ALT/(UL)  AST/(UL")  AKP(UL') y-GT/(UL) TBIL/(umol-L™") TBA/(umolL™")

Pagict — 1662+ 501 28.82+ 577 2029+ 655  19.76+496  1.53+ 040  19.79+ 7.27
sl 212.70+23.59" 176.80+33.84" 131.00+£25.03"  35.20+6.51%117.604+23.40% 346.20+68.01%
T XU 0.15 97.98421.00" 10520+ 895" 108.60+£17.97  32.36+4.59 72.22419.70" 228.80433.32"
MaF RIS 3 14120+18.89 110.60£26.75" 93.06+17.54"  26.12+3.67° 75.03118.35" 242.90465.51"
9 138.80£20.98" 108.50£52.71" 77.924£19.82" 23.82+5.12" 72.15+13.75° 245.60+£77.97

HaFHR T B A 3 185.50+33.65 147.30£29.86 10530+24.59  33.78+3.63 98.20+2041 331.40+14.23
9  20270£23.51 185803745 1153022090  37.2024.95 91.49+10.15 329.20+50.43

MaFHR G747 3 2223042588 15620%£17.97 11031+15.85  27.66+9.10 80.72+15.13  335.70+56.45
9 205.80£25.08 110.00£34.31 109.01£12.55  25.86+2.50" 98.11% 4.54  249.10465.09"

WETIRESRE Zled0, 3 140.20430.39™ 114.00423.49° 107.70+18.73  27.16+3.57  65.134+21.73" 245.90439.62"
9 15290+ 825" 106.20£15.97" 104.90+£11.57  24.94+6.20° 60.06+26.90" 238.70+65.42"

BEFHLIE T WAL 3 203.10%£30.90 124.80%30.10" 93.65+21.82° 24.13+2.75" 8336+ 9.95 245.80+49.43"
9 24870+26.08 111.40+4320° 71.91+19.43" 26.18+3.39™ 63.07+18.81" 215.50+62.68"

HEF AR, 3 211.50430.03 156.90£33.02 117.30+13.35  29.09+2.78  76.79+24.98" 299.70+86.91
9  168.80+£21.60° 99.22+14.50" 114.30+24.32  2828+2.76 51.92423.28" 268.50%63.90

A ¥P<0.01; SEI4ILE: TP<0.05

“P<0.01, FIF

#p <0.01 vs control group; "P<0.05 “"P<0.01 vs model group, same as below

3.2 REFIRAREIRBNERAL T 5 & B BT 4 /)RR AT BE
& L HEFRRYSZ N

Lt LML, BTN ERF L2 SOD,
GSH 751 B B#HE (P<<0.01), MDA {1 BT
i (P<0.01), RUBHEZPBAEHIRY), 51
YRR, HE TR BEPR SWE AL RNE T Y
A AN R S e 0 SOD M GSH & I B
%, EFEIH MDA KRS (P<0.05. 0.01),
T LAt 350857 6T /N BB U 2 A i b A B A8 1) o 5
EH, HARGERILE 2. YL HIWEEIR L BEFE T
BB A W] e & Va7 ORI A RGAL, 5 EIR ISR
Pra R—3

33 ETZHENRESHREEZNRFRAR RIS
{LARATIR BRI

K T AR EE $ A2 SIMCA-P 11.5
BAF (Umetrics AB A+, ¥ 9 MebafEAL 5
(Variables), 15 MNA1E N WMI{E (observations),
SRR SR PLS Model, nJ753) VIP {8, & 1
Jfi7n, AST. SOD. MDA. TBA #8545/ VIP i3
KT 1, R EZ A $ 2L, i TBIL. GSH.y-GT.
ALT. AKP FEF51¥ VIP fHEDN, AR R ARXS 500
AR FEA TR bRAELL 5 5, R 2 $abs
SR IMBOT ORI SN, 4R WAR 3. 41k
JH 0N RS g T B £ TG 8 AT e 711) 2 2 > B )
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®2 RFIRAEHRIARIN BE AT /R AT E WIS ARSI (X L5, n=10)
Table 2 Effect of different extraction parts in root of G jasminoides on liver tissue on oxidative stress index of mice with

jaundice liver damage ( X *s, n =10)

205 Fl 5 A(gkg ™) SOD/(U'mg ") MDA/(nmol'mg ") GSH/(mg-g ")
X — 315.00+23.34 5.54+0.75 29.64+4.22
e — 218.30+20.54" 13.46+2.14% 15.19+1.85%
IR i 0.15 278.50+45.77" 8.49+0.75" 26.90+3.46™
LN RN ] 3 268.60+31.90° 9.21+0.90" 22334311
9 272.90+28.20" 9.044+1.59" 21.87+3.16"
HE 7R A kA 3 231.30+25.94 12.4042.05 15.80+1.92
9 224.40+17.53 1221+1.77 16.53+2.08
LR R iR 3 256.60+16.87 11.24+1.94 18.22+2.76
9 261.80+36.16 10.54+1.23 16.83+2.23
HE TR £ PR A 3 266.30+24.99" 9.35+0.97" 19.20+1.87
9 279.30+41.89" 9.234+1.32" 25.14+4.15"
HE AR IE T I AL 3 27520+ 14.65 9.92+1.07" 17.51+2.37
9 270.60+19.72" 9.5241.04" 20.05+3.55"
HE T ROKFEHRAL 3 249.60+42.73 12.9741.29 16.28+2.74
9 258.20420.96 10.2041.66" 16.92+2.31
4] e ) B2 > BE PR AR R = 4L > 1FE T BE SR A
2] B4 > B R £ T8 B A AR 57 & 41 > K 3 A & 5
1.0 A > F T BE AR AL > S A A A R
%? 21 > S AT EB A AR ) & A > K B A AR 7 & 41 >
> V.07 Y W7 fe >, W7 e B X
047 A1 Yo Tk 308 A7 AR 7] i A > A vl B R4 = ) A, W
0.2+ AR S IR £ 158 v 77 & I PR I S N B e, K

*0F ST 'SOD ‘MDA TBA TBIL GSH y-GT ALT AKP TEELRY), 1E T WESAT v 70 e 1 25 AR A IR T I
Var ID (Primary) ey, BTSSRI AR R RGN
Bl 1 {RETIEHRAY VIP B B ARG 0, LR ROV RIS K, &R

Fig. 1 VIP plot of liver function index B R,

R3 RTRAERBEMLI X BB BT /R A S RAF R

Table 3 Total effect of different extraction parts in root of G jasminoides on jaundice liver damage

415 (ji?{) VE-ALT 7*-AST J*-TBA JA-TBIL J*-AKP F*+-GT J*-SOD J*-MDA F*-GSH E@E

RS - 092 084 0.94 0.99 0.85 0.44 0.44 0.59 0.95  13.58
IR XS 0.15 0.54  0.40 0.34 0.39 0.17 0.08 0.28 0.37 0.77 6.94
ME AR 3 0.34 0.37 0.30 0.36 0.29 0.26 0.23 0.32 0.47 591
9 035  0.39 0.29 0.39 0.41 0.32 0.25 0.33 0.44 6.23

R R AN ]t VAR 0.13 0.17 0.04 0.16 0.20 0.04 0.06 0.08 0.04 1.78
9 0.05  0.05 0.05 0.22 0.12 0.06 0.03 0.09 0.09 1.46

HEF AL AL 3 0.05 0.12 0.03 0.31 0.16 0.21 0.18 0.16 0.2 2.88
9 0.03 038 0.28 0.17 0.17 0.27 0.20 0.22 0.11 3.99

Mo THRESR Lt 3 034 036 0.29 0.45 0.18 0.23 0.22 0.31 0.26 5.42
9 028  0.40 0.31 0.49 0.20 0.29 0.28 0.31 0.66 6.66

Ve FARIE T REsshr 3 0.05 0.29 0.29 0.29 0.29 0.31 0.26 0.26 0.15 4.54
9 0.17 037 0.38 0.46 0.45 0.26 0.24 0.29 0.32 5.90

FETFARIKEEBAL 3 0.01 0.11 0.13 0.35 0.10 0.17 0.14 0.04 0.07 225

=}

0.21 0.44 0.22 0.56 0.13 0.20 0.18 0.24 0.11 4.90

a-BCERECH 3, b-BCRRECH 2, ERECH 1, BRI =30 +20 41
a-weight coefficient is 3, b-weight coefficient is 2, c-weight coefficient is 1, total hepatoprotective effect = 3/*+2 P4 pe




4926 ¢ tE%

Chinese Traditional and Herbal Drugs %% 48 3% 523 8§ 2017412 A

34 MIERIEFNE

B XA PRI, v 71 AU I AL 2R 9 BE )
Js 200 F50EE USRI A/ U4 T &
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REFNBIVERRAL; BHIEZG LT AR S HIBE A e 2, TE
ANTHMT, ARIBFIRARNE. IRACARL: Mo T AREESEY)
LR IR IE ] WA A A B B, AR PEIRAE
DXATRORE R, i FC A R A X 2 EA B D 3
AW A, dtadt— D Ui IbE AR P ORI IR B A
HICABSIR ZBRFRAL . IE T BEEA . IR 2.

IR LB TR

HEA X

g0y L Wl

TRERAL

Tl [ -
SRV p

IKPEHAL

B2 HRFIRAREREERGIN BB B AT 2/ R AT AE R IR R FZAE (X200, HE)

Fig. 2 Effect of different extraction parts in root of G jasminoides on liver pathological changes of mice with icteric

hepatitis ( x 200, HE)

4 it

TR 58, OO RV R AR T I 340, & —
Tolvis WL BT EN s I B L Ak
OB WXk Jy. AN Sy o R R R, JY
RS AR . TP EEIA R, BRI R BT
P IR AR CPHEE T g Juws, HomE
Al MR I 2, I 25 Dk BRI R A R g B A
o HT BB A, Bk 2 51 AR
1, BEAZEZ AR AR, SRR AR, M
HFIRTDhRe R, HEAEE, iz EH
B B REESEEIR . 1% VAT 2 LTS AR
Bodim, FINHEH R Y.

ANIT &Pl e, BEReIE SUHE 11
P05, XREARZEHFANN, ) H 15 SRR
TR R RS0, S PR, A E ANIT (K45
25570 80 mg/kg, SRR LS SRAEA T 5
FIAR1L, RILZS T ANIT Z )5, BRXJHRZAN, HAh
BHNRAERRLE, BB, AR, BRI
ik, ZIHF, SEEEMPOKE SRS, R

I, ANFSEEGHA A AN FREEE e, 5
RS BOR S 5 o 31X [F) 2R 7R 2 () I R SR IAH
Fio BARIYL/NRLME 1 ALT. AST. AKP. TBIL.
TBA. y-GT &Fabn(E3s B2 Tty Th e Re e 5
BT HYHRBUORERE 2 IEACE R, W
JERLR S I, b AKP. TBIL. TBA. y-GT
e PR Y B R B (B R . A T 455
WG 7 HRAS RIS G ORI BTG 1, ASEEO B
T IR TeE UL B L Th REFRAR AL, IR EL
T2 SOD. MDA, GSH 3 Tifshrib ATl 52 ,
PR PLS VAU 9 TifaAr 1) VIP {i, g 21
FREE, 256 S0k SR S5 b S FRPACE .. T
YN - bR I R I RE FEAS IR HL & Fa bR AN A —
B, MOFEERRER T AR, B bR A B S
IFEARE T LAHAE, 24 Fadiuat AR
JHF BN, f e R AT AN FL 2500

BE AR A A s 2, A RO 2 il L g
MR, # AR SR, ASERE I #57 ANIT 5%
SR T R, M AT A2 2 A4k



)

Chinese Traditional and Herbal Drugs

Fa48K F23 W 2017FE 12 H © 4927 «

fabr. AL EY) R, HEFREERY). BER

i 4 EH A7 R T T P4 EGHS A 0 e e TR 4 A

—ERRERRAE, XTIRE I BHIEAT S, 0T 4 i

PIZET A s, HE—eREuEn, MEREr

BEn, O R ORI W o, S IR (1)

HAOKR . W TR S ONA, RN £

AR ORI SRR e, LU SR R 2

U, HEMIES IR LA vT Be A ORI A 6T A, R

P SRR SETTRE I, DAk OO JH- 40 i i O3 R R

A HUEALER,  BRARHE P R R, Y i

THR LT 2R (R AR R R RO, 4RI

W27 103 B 29 80 ORI A Rr e PR ARSE

YK PLS 456 Z it G4t A FARAS

[ FEGBAL LR ATAE H I LL A9, W1t T HE 7

AR OR S FRIEPEFAL, S HE AR (R AR N P A 37 b

(RITF Rt T SEB Ak, A IRATRHE TR JH IR

AL A TSR R A PR S

Sk

[1]1 Tz, BHE, MRok4:, & & 250 AR s
RS [J]. Zit i Ak, 2015, 35(6): 1105-1109.

[2]  WiTLAE fr o2 b W B BIS) . WYL A8 vh 2540 M sk e
6 [M]. BN WIERRERCR R, 2010.

[B] HEZRDEAERE(PEART) s, PHEARE M].
g BRREEEOR AR AL, 1999.

[4] FERA, HEWIE, MROCHE, 5. KSR TR G E Y
PERF 9 =4 [J]. AR EE 24, 1964, 9(2): 44.

[5] fRZHE. WIERNE TR T Sk B 28 53 B3R
3], ) PEBE 2, 1980, 3(3): 13-14.

[6] ®HE—, XWEHE, T &, & A TAREE R 4
HY5E [J]. TRFHIZRIR 244, 2011, 28(10): 784-787.

(71 £ w6 B W B & 5 N TRERMN RS
Br 0], 5D THE, 2011, 28(8): 84-87.

[8] AWK, ¥ I, {TE, & ERREEILE 2
HER SR T Z [J]. BEPEZET], 2015,
33(2): 351-354.

[91 2= ¥, Ak 2, BIEML, & B THARNER L E

[12]

[13]

[14]

[15]

[16]

[17]

[19]

[J]. "H & 24, 2004, 35(11): 1299-1301.

TEZ, BREIE, kot Yo 2RI o AT
(7. thE T 224, 1986, 11(10): 44-45.

BRESHR, WK, b 0, S A4l AR SR
AN B VIR TR (0] b E AR H 24
22016, 33(6): 708-711.

WM, B EL TENE. A2 R KR
CCly Fr8Uh A Ry EM (9] Wi =
Zei&, 2015, 50(10): 774-775.

PESUE, TF, S, %5 TR iR £ e
FREREARBOETT S A WA BB I A FH E A
[J]. #5524, 2016, 47(18): 3239-3247.

2O, A%, & o5, % RN IR LR
i B /> — FVEAEAE - [ AR 2liAY, T 2T 4040 € 53 B
PN [J]. T2y, 2015, 46(7): 990-997.

Ai G, Huang Z M, Liu Q C. Total flavonoids from flowers
of Abelmoschus

manihot for  Amelioration of

a-naphthylisothiocyanate-induced cholestasis by
regulating expression of transporters [J]. Chin Herb Med,
2015, 7(2): 162-166.

Zhao Y L, Ma X, Wang J B, et al. Large dose means significant
effect-dose and effect relationship of Chi-Dan-Tui-Huang
decoction on  alpha-naphthylisothiocyanate-induced
cholestatic hepatitis in rats [J]. BMC Compl Altern Med,
2015, doi: 10.1186/s12906-015-0637-0.

Tang X W, Yang Q L, Yang F, et al. Target profiling
of bile

hepatoprotective

acids in the evaluation of

effect  of

analyses
gentiopicroside  on
ANIT-induced cholestatic liver injury in mice [J]. J
Ethnopharmacol, 2016, 194(8): 63-71.

Fang Z Z, Tanaka N, Lu D, et al. Role of the
lipid-regulated NF-«B/IL-6/STAT3 axis in alpha-naphthyl
isothiocyanate-induced liver injury [J]. Arch Toxicol,
2017, 91(5): 2235-2244.

Ding L L, Zhang B F, Zhan C S, et al. Danning tablets
attenuates a-naphthylisothiocyanate-induced cholestasis by
modulating the expression of transporters and metabolic
enzymes [J]. BMC Compl Altern Med, 2014, 14(1): 249.



