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W ZE:. B WIS Artemisia integrifolia AR IR AT & g M K BRAR B A XTI . 3% RA s R AL
KRR IR MUARAR Y, 25 T S5 A fth VT BROM s IRV 14 3B AL AT T 70, W2 K R i & I RSN &84 R4 B34
S3 BT ORI KBRS A = H 3 Ceriglyceride, TG). i IH[E B (total cholesterol, TC). 1% & R 8 F AHE B Chigh density
lipoprotein cholesterol, HDL-C). it % & fis 25 H IE[E ¥ (low density lipoprotein cholesterol, LDL-C). & HZL % (total bilirubin,
TBIL). E#EMH4 % (direct bilirubin, DBIL) sK-FAIGE M #5ELE (alkaline phosphatase, ALP). RAZBR% %G (aspartate
aminotransferase, AST). W& MREZ M (alanine aminotransferase, ALT) 35E; KREABARER-FL (HE) QiS4 K
BUFF2H R0 B AR 4K s SR S AL A iR A 0 5 4E K B A R R B I VS L SR W o (adenosine monophosphate-activated
protein kinase o, AMPKo). [EEL VI ufF45 A2 H-1 (sterol regulatory element binding protein-1, SREBP-1) Flifi & 41 i
M43+ 1 (vascular cell adhesion molecule 1, VCAM 1) HFEHFIL. £R  SHEAANE, 4245 30 K, MIEREEAH
KEAFERERIK (P<0.05); KRFNEGEREL, SRR/, REGHE, WmREER, s, RILGEE. T
FEARPE, ZSUREARTE, nT 0/ B R AN KRIIE S TC. TG 1 LDL-C KCFHIM B4 (P<<0.01), HDL-C /K V-EE T
(P<0.05); KEHHZ SREBP-1 fil VCAMI HHRIEK TR ZE L (P<0.05), AMPKo & HRIE/KTHIET R (P<0.05).
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Effect of liposoluble parts from Artemisia integrifolia on lipid metabolism and
liver in hyperlipidemia rats
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Abstract: Objective To study the effect of liposoluble parts from Artemisia integrifolia on lipid metabolism and liver in
hyperlipidemia rats. Methods High-fat emulsion was used to establish a rat model of hyperlipidemia, and simvastatin or liposoluble
parts from A. integrifolia were given for intervention, changes in body weight and appearance of liver were observed. Levels of
triglyceride (TG), total cholesterol (TC), high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C),
total bilirubin (TBIL), direct bilirubin (DBIL) and activities of alkaline phosphatase (ALP), aspartate aminotransferase (AST), alanine
aminotransferase (ALT) in serum of rats were detected by automatic biochemical analyzer; Hematoxylin-eosin (HE) staining was used
to observe the pathological changes in liver tissue of rats in each group; Immunohistochemical method was used to detect protein
expressions of adenosine monophosphate-activated protein kinase o (AMPKa), sterol regulatory element binding protein-1 (SREBP-1)
and vascular cell adhesion molecule 1 (VCAM 1) in liver tissue of rats in each group. Results Compared with model group, on 30th
day of administration, body weight of rats in liposoluble parts from A. integrifolia group was significantly decreased (P < 0.05); Liver
of rats was dark red in color, slightly smaller in size, smooth in surface, light in greasy feeling, and in liver lobules, structure was intact,
no lipid droplets, fatty degeneration, vacuolar degeneration were seen, and a small amount of inflammatory cell infiltration was seen;
TC, TG and LDL-C levels in serum were significantly decreased (P <0.01), and HDL-C level was significantly increased (P < 0.05);
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SREBP-1 and VCAMI protein expressions in liver tissue of rats were significantly decreased (P < 0.05), and AMPKa protein

expression was significantly increased (P < 0.05). Conclusion Liposoluble parts from A. integrifolia has significant blood lipid-

regulating and liver-protecting effects in hyperlipidemia rats, and its mechanism may be through regulating the expressions of AMPKa,
SREBP1 and VCAMI1 proteins, thereby regulating TC, TG, LDL-C and HDL-C levels in blood lipids, maintain lipid metabolism

balance in body and avoid liver lipidation.

Key words: liposoluble parts from Artemisia integrifolia Linn. ; hyperlipidemia; blood lipid; liver function; lipid metabolism
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KA IR Z M (aspartate aminotransferase, AST)
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% o (adenosine monophosphate-activated protein
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(#t5 31460) 9 H 3 [E Thermo Fisher Scientific 2
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DA1010) W HAL R RREREA WA A .
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EBEFLAIEC T BN 15%K8 . 5% IE [ i |
12.5%% 1L A4S 80+ 10% N —FE. 1%/t U H BB AN
0.5% N BB AEIE o K48 30 g, JRAE 200 mL ke
MR, B REgE A, 40 CoKIE IR AL,
TN 10 g AR B0 R Ve e, 0 A Rt UM IE 1 g,
FEAERE, IMNIE BRI ILALES 80, AWrfitdE &
MG = [FR, 27— M MA 30 mL 78
TE/K AN % 20 mL, Ji#i& 60 C, ZRJEIMAE
h2g, RABFEE BT A, REEIENKER
100 mL. &3 2 AN iE 22 200 mL, B ] 15 253
5E PRI g D L7 o
23 SFEIIAEARARBIES KRG

75 2 SD KEBENL /AT IR, BRI, 4k
YT (4 mg/kg ) LRI ¥ 1A S A ALK 1 771 B (90
180 mg/kg) #H, F4H 15 K. BRI RG24 ig
FAEFLA (15 mL/kg) A7 R MUAEAR A 22], 5t HEd
Hig SRR, 1 00d, EL10d. 511 REE
BAZEK 12 h #HATREFBICR I, 3500 t/min &0 10
min, HOMLTE AU AR P T bR, PRARIERSR . DA
TC. TG A1 LDL-C /KF#) &3 717, HDL-C /K
2 2 PRARAE 9 1 A5 S T A4

EBRIEBR IR, BHSEE T 10 R TR
RS YH ig ULEK I BIE AR 254, X HEH
AL ig SEARFR EOK s RN R R A RIS
ERRIE NS 4525440 ig =il ALiR (15 mL/kg), %
4:30d. RERZEEAZK 12h, ip 10%KEEE (3
mL/kg) BRI, BEFEBHHKCRIM 5 mL, 3500 r/min &
O 10min, BUME R T 20 CokFEh, T Mg
VU IGUAN T D e FL IR AR A . B ZU 10%
PERREE 2, FTHIEAWET . HE et X %4
T SESS
24 YEKBRARELT

S AR 10 RFRE KRAATE 1k, LUR
B g I, FEUEAINE e Ve AL K R4 AR
tefrsem, FEEAT AR ST 200
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T5i (TC. TG+ LDL-C HDL-C) J i Th g TL 35 (ALT.
AST. ALP. DBIL. TBIL), ' TG. ALP fil AST
K He €63, TC. HDL-C A LDL-C A& FH i Lt
iy, TBIL F1 DBIL £ FH E %L, ALT KA
IFCC 7540 o

2.7 KRATHEL HE LaEI=

WKL, Akgai, HETR (S
um), £ HE 4eft, FRAGE T WEIEHIE.

28 RBLANEKRNMFAHEALS AMPKa.
SREBP-1 1 VCAM1 EA KA

2K BRI ZR ) % STk 5 R 22K
PURMEE KU A Yett, T RS T WA, o
M BRI AE DG B I B R IR X 3. KA Tmage-Pro
Plus 6.0 EUE 74T 5500 i Fir R 5 4 50 B4 1 BA 1
FIEXBIROCRE (4> AL, THEF 4 E, AT
ZH Al Ee e AT o
29 Zitoth

P ¥R L X £ s &R, FIH SPSS 19.0 B it
TG
3 Z#R
3.1 VSRR EI &

M 20 kg A 2 Hh ) 2545 B0 E 2R IR AL
4.8kg, HAFHN 24% . I LR AR F 15 B
Sy E g R g, AR R, T
WER . WHRER. 12,13-FF4R-TWRHRER . chamazulene.

acetylene(E)-2+ acetylene(E)-3. acetylene(Z)-4. | #
%\ integracid. (+)-(S) -dihydro-ar-curcumene. (+)-
(S)-ar-curcumene «  ( + )-(S)-dihydro-ar-turmerone .
(+)-(S)-ar-turmerone.. XL EWIHFIR 5 NARIHIR
FAb, B 3 AR 2 DMEEIRFEREM 5 MG
iR EY), MR REDS, BREERME. 1
BRI b, AR PRGN A 2 AR TR AL SR
R B 45 %0, H 3 F L (+)-(S)-dihydro-ar-
curcumene. (+)-(S)-ar-curcumene. (+)-(S)-dihydro-
ar-turmerone~ (+)-(S)-ar-turmerone. ] AWy, EEAE
B MR WRRER. 12,13-FF A WRKER . JhER A
chamazulene 7E A [FHEICRE ity o~ 25 5 B9 7331
N 1.021. 0.838. 0.456+ 0.732+ 0.703. 0.407. 0.296+
0.672. 0.278. 0.266. 0.377 mg/mLI[!°],

32 HISREEMEANSAEMLEXRREREN
0]

W 1 s, SKERAE], SRR LR, B
AR B AR o B 2 8 25 T (P<<0.05); 23 24576 30 K,
BRI A, MRS A 1 A v 1) 4K B AR o
BRERI (P<0.05).

3.3 HNEREIA M LYY = BE ML E K AT AR S W AY
)

WE 1 s, WRACK RIS e AL, K
G, AN, TR, LEEA, bR,
B JH P[] TC 2R 3 5 ASRY 4H K BRI B (0 g B2 L £

x1 HSEEAMINSEMERRFRENFNE (X£s,n=10)
Table 1 Effect of liposoluble parts from A. integrifoli on body weight of hyperlipidemia rats (X £ s, n =10)

=1 ] EL a1 ﬁi)ﬁ%/g
#5) M/ meke™) %0 K 510 K 520 K 30 K
it & — 224.414+12.18 248.03+12.23 269.07+14.72 288.33+16.17
FETY — 24922 +13.78* 267.23+£20.03% 284.31+29.43% 324.26+18.94%
FARAMYT 4 252.16+11.54 261.04+29.18 277.41£31.09 295.18+34.51
I g v e R A 90 251.89+13.02 265.831+30.24 280.38+35.17 300.41+31.27

180 254.93+14.22 262.77£33.60 273.02£36.29 289.93+33.82"

SR P<0.05 #P<0.01; SEAAILE: "P<0.05 "P<0.01, FXF
#P<0.05 *P<0.01 vs control group; “P<0.05 *"P<0.01 vs model group, same as below tables

Xf IR sl BV IR R AL 90 mg-kg ! MIES G ARG 180 mgkg ™!

FARAdTT
1 UIEREA M BRI = RS I AE K FR AT BESM ML A0 S0
Fig. 1 Effect of liposoluble parts from A. integrifoli on liver appearance of hyperlipidemia rats
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RIS TR, Fh AR, SERHE:, F
FRABTTH K RAFAEE S 2T, RN, RTHIEIE
TIRUERAR, TEHOZE; A0 e v A 4 K BRUFF I
BUEIELL, AR/, Riely, WS, Bk
X R ZH A
34 HEREBRMEAINSEMERRMDES TC.
TG LDL-C 1 HDL-C 7K 8520

W 2 fro, S, AR R

H1 TC. TG M LDL-C /KF¥ I BT &= (P<0.05.
0.01), HDL-C /K12 Bk (P<0.05). S8
AL, #4525 24H KRG TC T LDL-C 7K~F-34 8
B (P<0.01); MIEREMEMAAC, miflEH
KEULEF TG /KFHEBE (P<0.01), HDL-C
KTFEETE (P<0.05). 5ERhyT4ltbss, #
ERRAEMEALG. SRR K RIMES TG /K11
WK (P<0.05).

F£2 WIEEAMEAMNEIEMAEARIFES TC. TGy LDL-C F HDL-C /KRN (X +s,n=10)
Table 2 Effect of liposoluble parts from A. integrifoli on TC, TG, LDL-C and HDL-C levels in serum of hyperlipidemia rats

(X£s,n=10)
ZH 7 E8/(mg-kg!) TC/(mmol-L!)  TG/(mmol-L!)  LDL-C/(mmol-L")  HDL-C/(mmol-L™)
Wi} — 1.4440.18 0.3040.06 0.3240.06 2.0940.21
A — 2.4740.19% 0.34+0.07* 0.91+0.06# 1.64+0.13%
FEARAMIT 4 1.80+0.13* 0.3040.08 0.46+0.01"* 1.68+0.19
S i PR AL 90 1.90+0.20* 0.214+0.07"* 0.48+0.11" 1.86+0.21%
180 1.8840.12** 0.22+0.06™" 0.46+0.07"* 1.83+0.17*

SR TH R 4P<0.05 24P<0.01, ¥ 3 [F

AP<0.05 24P<0.01 vs simvastatin group, same as Table 3

3.5 HIEREA M IR =R MAEA R MIE+ ALT.
AST. ALP ;&M X DBIL. TBIL 7KFAJS0
Wk 3 fin, SxPRRA b, IR ZH K R ig
i ALT. AST. ALP &£ DBIL. TBIL 7K-F3J8H
ETtE (P<0.05. 0.01). SEA L, H2524
KEIMLIEH ALT. ALP 3G FFK (P<<0.05.
0.01), 05 AR 14 A A7 v 77 B 2K BRI AST ¥
PR PR (P<<0.01), =EARAthyT 4 A0 e 1
HAE R K SR P TBIL 7K 7B BB (P<

0.05). HyffhyTH g, W e aic. &
AR RIMIE T ALP 3EPE & K (P<<0.05),
WS AR A M AT B LK RIS B AST 351 RH
BFHE (P<0.01).
3.6 HIEREA M AR S RS MAE K FR AT LA R R
T AIF2 N

WiE 2 Frow, WRRAUK R/t gify e s, 2
A, AR EGMS TR R, MRFEat,
PR R 2R ZORHE DI AR, A WL TR . AR A

=3 HISHERMIRAMSIEMEARMES ALT. AST. ALP 5&14 5% DBIL. TBIL KEHIZNE (X +5,n=10)
Table 3 Effect of liposoluble parts from A. integrifoli on ALT, AST, ALP activities and DBIL, TBIL levels in serum of

hyperlipidemia rats (X £ s, n =10)

2H 51 7 &/(mg-kg™) ALT/(U-L AST/(U-L™" ALP/(U-L™")  DBIL/(umol-L™") TBIL/(umol-L1)
Xt i — 45.98+6.54 77.68 +4.86 164.00+16.24 1.0340.19 0.884+0.29
Y — 59.18+6.34%  114.20+9.10% 247.50+19.10% 1.484+0.23% 1.7040.12%
FEARMIT 4 40.95+8.46™  108.68+5.78 179.29+13.62° 1.25+0.19 1.25+027*
IS i VA P R AL 90 4792+5.07°  107.98+8.23 153.80+11.12** 1.40+0.18 1.58+0.16
180 440845557 7812472774 150.83+11.55""  1.33+0.33 1.0540.26"
payl TR FARAT M VAP BB L 90 mg-kg ! MR G A T BBAL 180 mg-kg !

2 HISBERMEERAIX SAEMAEK RATHLRIEE LR (HE, X200)
Fig. 2 Effect of liposoluble parts from A. integrifoli on pathological changes of liver tissue of hyperlipidemia rats (HE, x 200)
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AR, SERFER TS . AL KRN 5N 5E
B, SAMNGE, dafgp el WOCENRR, BHE IR
FEARE . PRSI AT s iR, SERFEMAE . AN
KRN SR e %8, R AR M iR 1
ZFEA MRS, AT LD B A IR .
3.7 HIEBE A M R X & BE I RE A BR AT E 42
AMPKa. SREBP-1 1 VCAMI1 & H &R0
Wi 3 F15R 4 Fos, HXTREZE L, BIRI4K

AMPKa

SREBP-1

VCAM1

Xf iR Lt
& 3 WIS AN RIS AE MEA R ATEL AMPKa. SREBP-1 1 VCAM1 EHFRIARIEM (X 400)
Fig. 3 Effect of liposoluble parts from A. integrifoli on AMPKa, SREBP-1 and VCAMI1 protein expressions in liver tissue of

hyperlipidemia rat (x 400)

BUFZHZ] AMPKo 85 H R IE K EBFEIL (P<
0.05), SREBP-1 fll VCAMI & £ IiE/K V-1 & Tt
& (P<<0.05. 0.01). SHEAIA LR, &4 254 KR
JH4123 SREBP-1 £ HRIAKFHBERFK (P<
0.05+ 0.01); AR 7T LRI ES A v 1tk 35 7 v 751
HRBAFHL AMPKo 2 [H#RIA/K T80 B 5
(P<0.05), VCAMI1 HEHAFXAKFREFERFL (P<
0.05).

W HE I EEFBAL 90 mg kg™ M AEVAVEREAL 180 mg-kg™!

R4 NIERERMIIXN S MEARFEL AMPKo. SREBP-1 1 VCAM1 B HEFENSM (X +5s,n=10)
Table 4 Effect of liposoluble parts from A. integrifoli on AMPKa, SREBP-1 and VCAMI1 protein expressions in liver tissue of

hyperlipidemia rat (X £ s, n =10)

= _ T AE
4 AL/ (me-kg ) AMPKa SREBP-1 VCAMI

pagicl — 0.156+0.021 0.023+0.006 0.052+0.010
Y — 0.133+0.025" 0.038+0.010" 0.063+0.012%
FAAIT 4 0.159+0.018" 0.022+0.005* 0.04410.018"
S G VA PR AT 90 0.136%+0.016 0.028+0.011" 0.059+0.008

180 0.15440.016" 0.029+0.009° 0.050+0.010"

4 g TR R 22 20 R A

Mg 55 BE R T IR B TE R A BRI R
Pl AR WK 575, TR B
RE IR B RL, DU TIAS & R
IR HHE IR, JFRERRIRE TR BILAR T
FEIRST I RE h AR TR EE ig el FLI, e SR R R
g e B S SRR JE R SRS T, R

KB i JE R A2 75 R e g IAE (1) 25 22 A
#, ik, KRS ERILN ig AR R g i
FE K RARAY . JERE 10 d, ML A i i DU T e
Mgt FR, ZA R TE RN TE R, S EOCR
% TC. TG+ LDL-C KV 7}, 1 HDL-C 7K°F
BARG o A0 M T EB 0 1 T A 4 3 PR LS H TC



* 3408 -

¢EH 20202568 £53% B UM Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 11

TG Al LDL-C /K*¥, Ft#& HDL-C /KF, HEFlE
WX TG HIFEARF AR T H B3

Bl SLURIEAT, 0 BRZH K R AR R R AR D 1
Kiadh, BAAHKRAERERRPHEK, AARE
TR . WIS ZF MR A P A 4K R AR S 2 K
BOPRR, 6T 10d AR R TR R, TR YT 204
30d B, SxTRALEKRARELREZR. N
BRSNS, AL H A Ca e &2 L3t SR T
FERE TG o] R AR S o T S Afth T 40
AN ZF HE A ALK SR B s 41, R
W, MRURR, XUl B R AL B —E
PEHE PR RE AR UTVE ] o T2 200 Bl 2 45 B 1,
IS P s P 7 B8 4 I e A 5, ORI
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