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Protection of terpenes and flavonoids from Chrysanthemi Indici Flos
on immunological liver injury
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Abstract: Objective To study the protection of the terpenes and flavonoids from Chrysanthemi Indici Flos (CIF) on immunological
liver injury (ILI) induced by concanavalin A (Con A) in mice. Methods Mice were divided into control, model, CIF-A (terpenes),
CIF-B (terpenes and flavonoids), and CIF-C (flavonoids in high-, mid-, and low-dose) groups, and with Bifendate Pills as positive
control group. Mice were ig administered with the three extracts from CIF each once in the morning and afternoon of the first day and
the next afternoon, then once daily for consecutive 7 d. The model of ILI was prepared by iv injection of Con A in the tail of mice in
each group except the control group. The levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), inferon-a
(TNF-a), and interferon-y (IFN-y) in serum of mice were analyzed, the level of MDA in liver was measured, and the histopathological
changes of hepatic tissue were observerd. Results Compared with the model group, CIF-A and CIF-B could obviously inhibit the
increased levels of AST, ALT, and TNF-a in serum, while CIF-C could mainly reduce the levels of AST, ALT, IFN-y, and CIF-B could
decrease the level of MDA in the liver tissue with the significant amelioration of liver lesions. The effect of CIF-B was stronger than
that of CIF-C and CIF-A. Conclusion Terpenes and flavonoids from CIF have a certain protective effect on the liver of mice with ILI
induced by Con A, and CIF-B has stronger eftect.
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Table 1 Effects of different extracts from CIF at various concentration on levels of ALT, AST, IFN-y, and TNF-a

in serum of mice with ILI (x+5,n=8)

A | FIE /(gkg ") ALT/(U-L™ AST/(U-L™) IFN-y / (ng'L™") TNF-0./ (ng'L™")
b — 19.24+ 458 18.71+4.97 131.79+£10.30 144.58 +4.60
A — 55.17+ 4.63° 70.09 £4.50*" 16527+ 6.57°" 171.41+5.52%
CIF-A 0.5 50.10+ 8.9 63.65+8.08 190.32+£28.52 160.43+5.18

1.0 41.01+ 887 28.73+5.76" 177.63+11.02 140.61+2.76"
2.0 37.374+10.49" 23.35+7.41" 171.16+ 8.96 133.21+6.47"
CIF-B 0.75 52,57+ 6.25 65.2116.04 156.69+ 3.51 150.63+7.99"
1.5 36.90+ 5.58 49.81+6.85" 158.45+11.16 153.52+8.58"
3.0 25.68+ 425" 19.76 +4.34" 16431+ 6.33 148.01+7.46"
CIF-C 1.0 49.87+ 4.98 49.15+8.39" 154.92+12.15 157.76 £2.65"
2.0 36.48+ 895" 32.45+8.117 127.65+13.07" 149.55+8.50"
4.0 2557+ 5.69° 22.24+7.51" 12336+ 6.03" 148.04+9.35"
1B 4% X TR A 0.15 20.59+ 7.46" 19.68+3.66" 177.77+12.37 153.79+4.99"

Sl 2OP<0.01; SEEYLEE. P<0.05

pP<0.01,

44p<0.01 vs control group; "P<0.05,""P<0.01 vs model group, same as below

%2 BHEETCEZEREMN RZEFRG/NFRBTIEEE
K MDA 8IS0 (x+s5,n=8)
Table 2 Effects of different extracts from CIF at various

concentration on liver indexes and MDA level

in liver of mice with ILI (x+s5,n=8)

Fl / A MDA /
4l L IERESEEC /% »
(gkg) (nmol'mg ")
pagiss — 4.76+0.17 1.26%0.19
Y — 5.66+0.13*  2.71+0.18*"
CIF-A 0.5 498+0.17  2.09+0.55
1.0 5.08+0.36 1.5040.64
2.0 5.0040.32 1.41£0.36
CIF-B 0.75 5194031 1.76£0.86
1.5 4.98+0.31 1.93+0.23
3.0 4814035 1.29+0.28
CIF-C 1.0 5.20+0.20 1.6440.55
2.0 4734+0.12°  1.86+0.95
4.0 4574027 1.7240.64
XA 0.15 5.07£0.19 1.25+0.26"
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Fig. 1 Histopathological changes of liver of mice in each group

4 i1ig

Con A ZUN R AT 2 T w4 s &
A 2 —, BN SR A 03 B R 2%
H Bt G M B I B4, BURFIE A AR A
() A /I B REAT DR 2 MR T s (o s 4 i
EEAIA . T WS, gt AST. ALT /K
PR KRR N (IL-4. TNF-a.. INF-y
80, R T2 5z R ROR I R . L
A AE SRR {4 FEF A3 05 ke A T g 4 U o2,

gl g gy, HAWEHRHeE, wTHH
IZhee, I REPEIUY) RE 035 B AR SR RS 1 454
i/ AL R TH I ALTS AST. =BEHu (TG)
ACTLL A K i MDA i, Ml
APEBUT A BEH K (GSHD . 28 IE H ki S Ak W g
(GSH-Px) JBEMPEALEE (SOD) sk, 41
il IL-1B+ TNF-o [ Th iy, SCEHIENR At i
FFAL R 4,

RSB RIN,  B 2 A B R 0 B 5 1k S A



* 3514 -

¢ 3% Chinese Traditional and Herbal Drugs 35 44 % 2824 #§ 20134 12 A

HA MR 1EH . RS RLEoR, Bbs
AL SF H 92 M 7 K RIS o AST . ALT .
TNF-o IFN-y 7K s BAT A R R B B4 A
F, 9 BRZH 2R 2 8 ] LR S M S 7 i A2 34
HEER, Hrp CIF-B M1ERI#& T CIF-A Al
CIF-C, $&/R P45 {6 Bk 28 15 B 286 ConA
S PRI 0 T B B A Y AR A

0T e 22 0 B At PR () s B R
S M 8 T A AR ORI E LA — o TNF 2T
Tl 98 i Jse IV R G 8 11 B N Al R R 7, BT
IS E o TNF-o0 2 38 B 28 41 ISR AL 1)
TR —, ALK R R B 23 16 A G
CIF-A A1 CIF-B #llI K BUME TNF-a 17 sr, Bk
XU R UL e MR o AR o] 50
TNF-o RIAN), WfdE—2%0r. Ak 72rE
Th1/Th2 4o tbrb i E L g Rz, Hrp ™
A2 2 (IL-2) F1 IFN-y 25 (¥ Thl 415
A5 R e ARORSE P S8 B N, 5 A7 40 PRI
MMEAE, NP N, H RN FE A
SolRASH ;. LU E IL-4, IL-10 A Th2
0 i D) PR RV G R N 2, H Th2 B m] DU I 47
PEAT MU0 Th 40 B 10 G SR R FEdT
RAEH . RO RER I, T4 IEADERAT CIF-A.
CIF-B == S0l G2 P 43403 K SRS 1 TNF-a 1)
ThE, CIF-C T340 IFN-y H97FE, Iy 451
XoF G35 T 4034 1) 505 A7 D RT i  a aok 3 5 4 i A
TP ) S DI REARAS, A Th1/Th2 40 fudi 5 3)1E
5 PRAR PR A ST

FFR G R, T R L0 A 3 1 B3 S 2%
SEUT 40 A KR A A, XA AE
TA ARG BT, AT IR T A I BE S Y AR S
SRR, BY A e % ARG AT 4K BUIE T ALT.
AST 7K PAS R FEFE M B AIG e B LT (i 1453475 1)
S BRI A 5, 0 40 B P TR OK EERE T . MDA
e IR O A AL R N R T AR e e, BAT R AR
AW, R R R SR AL B R, 1A

PRI 32 B R BGE R B R . B 494
AU CIF-B H 5] L BEFEAR S B PR 453 3 K B
HITFAZA T MDA (5, RIS RER LA SR
HEALIREST, i MDA [id 5 A .

LR EPE, B 4G b SR B A S AL 1 Xt
Con A BUN U S BEVERT 05 0 HAT — 5 KR AT 57 1T
TER, (HARRE— RN IT .

SE

[11 "EZi [S]. —&6. 2010

2 WRERWE, RF B, EH, % SR SESELM G
RP-HPLC fREUEIE [1]. AN R4 BE2ERR, 2010,
42(4): 92-94.

[B] 5k ¥, % R, £, 5 BALLED YR
BRECEVERHR TN R ERIVEIT [, R
i, 2007, 42(4): 412-415.

[4] ZRERIRYE. B 510 L RESL BUITE 1 4% Bl V6 A 1
FEms I iR i . . H B, CN 101112407A [P].
2008-01-30.

[5] BiYF JiaL, Shi S P, ef al. New sesquiterpenes from the
flowers of Chrysanthemum indicum L. [J]. Helv Chim
Acta, 2010, 93(10): 1953-1959.

[6] ‘MEgRUE, BT OBL, PNEEN, . B ATEAS R RS
(ID) [7]. " E Zh2EA4E, 2010, 45(13): 980.

[7] MEgRUE, R, IS, BRSO RS [T].
2422058, 2009, 44(12): 894-897

(8] Toehi, ¥ VL, & M S XAEEN JIEEA A 5
T JH A A0 /0 BT JUE B PR B 5 1R R [7]. 24522284,
2008, 43(6): 596-600.

(91 XI¥5E, @Ak JAEkER A 50 R
PP THLHIBEST (9], B e A2, 2008, 10(24):
876-878.

[10] Kusters S, Gantner F, Kunstle G, et al. Interferon gamma
plays a critical role in T cell-dependent liver injury in
mice initiated by Concanavalin A [J]. Gastroenterology,
1996, 111: 462-471.

[11] BB ¥K. TNF-a. TAP JEPR 2 &4k K HURRIE 5 ITHE
AR SCHERF S [D]. KdR: HAROK2E, 2010.

[12] farkETT. 1 ORI M IFN-y, IL-4 F1 IL-12
PRI R IR L [D]. Arsk s BRI, 2007.



