3k 2 IE - R U e B AR AR TR R B ) B R AR A HL il if o
BOLCEARLRERLZER A BHE (LHERELAAFEER UFE 850000;2. 8 FEH A%
E—-MEERFR AR, AN 450006)
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W E B AARASMH L okt & g e (HLP) LA K R e AR AE R, Fmn F 483t AR ALl . ik %60 2 SD X R4z
PR B A EF 4 AR L AR p T 2L (PP st P, 20 mg/kg) Fo 3306 ok FUAk  F L 7 2 40(50,100,200 mg/kg) , 440 10
R, EFAKFARE AN, LA MK FAAR S E S HLPAER SR A4, &4 5 AR EEER R TFRER
ARy, B AR K R FRARAR LR, HFRIR,E48, RAERE o BmX R b S eEiz(TC) =
Bt (TG) AR JE A5 & & 12 B B2 (LDL-C) & % E 5% § iz B B2 (HDL-C) K -F , LA &40 K ST 4142 0% 22 T AL, ) 58 &4 K R
A 4828 F AMP & 1L% & %8 1 (AMPK) (B B2 /4 AMPK (p-AMPK) AT 8B B1 (LKB1) \3-# 3 -3- W 2 %, — 82 3 Bh 2 B A 35 R Bl
(HMGCR) & @ ¢y F A W oL, R A T .S 2P tok iy T 2 FBACHLP A X K & & P TC. TG LDL-C /K-F A R AT 4
22 % HMGCR & & £ i K -F (P<<0.05) , % 37+ &% HLP A8 X & 2 75 + HDL-C /K F ZAF 4042 + AMPK B2 ALK - \LKB1 & @ &
ERF(P<0.05), R FIAZ B Wi & HLP AR K ST AL 200 R 22 T AL . Z518 3 ok U AL AR HLP AL A K R 49 i fig /KT 5 LA
#) 7T 485 497 4) LKB1/AMPK 13 5 38 2869 4 5, Af 38 0 R X Ae X

R WAL ek B A s MR B AMP FEAGE @ 3 EE 153-7 A -3-F K, B8R SR BLAK 85 A IE RS

Study on effects and mechanism of Tibetan medicine Shanhu qishiwei pill in lowering blood lipid of
hyperlipidemia model rats

CHUN Hua', WEI Dandan®, ZHU Xinghao’, WU Zongyao', Dawazhaba' (1. Dept. of Tibetan Medicine, Tibet
University of Tibetan Medicine, Lhasa 850000, China; 2. Graduate Department, the First Affiliated Hospital of
Henan University of Chinese Medicine , Zhengzhou 450006, China)

ABSTRACT OBJECTIVE To study the effects of Tibetan medicine Shanhu gqishiwei pill in lowering blood lipid of
hyperlipidemia (HLP) model rats, and to explore its mechanism primarily. METHODS According to their body weigh, 60 SD rats
were randomly divide into normal group, model group, simvastatin group (positive control, 20 mg/kg) and Shanhu gishiwei pill
low-dose, medium-dose and high-dose groups (50, 100, 200 mg/kg) , with 10 rats in each group. Normal group was given
conventional diet, and other groups were given high-lipid diet to induce HLP model, for consecutive 4 weeks. Administration groups
were given relevant medicine intragastrically at the same time of modeling; normal group and model group were given equal
volume of normal saline intragastrically, once a day, for consecutive 4 weeks. After last administration, the serum levels of TC, TG,
LDL-C and HDL-C were determined; pathological changes of liver tissue were observed; the protein expressions of AMPK,
p-AMPK, LKB1, and HMGCR in liver tissue were detected in each group. RESULTS Low-dose, medium-dose and high-dose of
Shanhu gishiwei pill could significantly reduce the serum levels of TC, TG and LDL-C and protein expression of HMGCR in liver
tissue (P<<0.05),while significantly increased serum level of HDL-C, phosphorylation level of AMPK, protein expression of LKB1
in liver tissue in HLP model rats (P<<0.05); the pathological changes of liver tissue in HLP model rats were improved to different
extents. CONCLUSIONS Shanhu qishiwei pill can reduce the blood lipid level of HLP model rats, and its mechanism may be
related to inhibiting the transmission of LKB1/AMPK signal pathway and regulating lipid metabolism.

KEYWORDS Shanhu gishiwei pill; hyperlipidemia; LKB1; AMPK1; HMGCR

A 4T F - PR F13A X [ AR 354 1 F (No.XZ2019ZRG- i s 2 e [ A G B o 1 B AL oy, B A
136) 2 000 ZAER T S, I DL HOM R BLS IR R FIE B 112
SR, BFFE T LS ARG R AERIIFGE. b p e BT HSEE . B2 ML - wAL 3 (DO 3
1% :0891-6385834, E-mail:601581355@qq.com N I R e T

A AT, B, WL, BESC i s ‘ o M
B P B R B2 5 CE . i - 09916985204, Bmail; O SVBKSBARREAL LG HLBESE | R MiLAE (hyperlipidemia,

1602010965@qq.com HLP) I HREE B IR YT, btk sh ks A a4k L0 AL
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FESE S Z R 402 HLP ROCHEAE N R . BEE A
ARG KT A S AR T 2D B s, FR 1 HLP /) 2 9
15 40.409% 10, A A B8 2o i AU S 2 2R, S
WL IR L BE AR HLP £ 5 SUIH [ (total cholesterol
TC) . [t H i (triglyceride, TG) K% & g 25 11 H [&] %
(low-density lipoprotein cholesterol, LDL-C) . /5 % J& ig
| M H [& B (high-density lipoprotein cholesterol,
HDL-C) &4 475 ; te A, A< A BAFT i % i - ok o
B R AR B R BRI 4 e B AT T IE T, @ DA
AT B, - TR U — R 4 AU HLP IR
ST . HR L IR JLIBYT HLP A9 50 F-HILH A
THAE S22 2 A R H

H R, 8k 8 2 A BT UESE , HLP /9 kA2 & g 5 )1
1 B1 (liver kinase B1, LKB1)/AMP i 1k % 1115 1 1
(AMP-activated protein kinase, AMPK) {5 5 18 % #H 5% .
LKB1/AMPK JZ i U A Gl i, Horf AMPK S 2 BT
A AL AE W0 g A TR T 4 o i 2 RN B oA
5, LA 105 7300 5 RN A P g s KCE A2 46, LKBI
S 22 2 R/ I3 2 R BE LG , P B AR IR AL T B0
AMPK., 35 JHEE LA AL 105 45 dH 21 i Dy s, DA
LU oL B [ B A, DR, AS I s ]
e B TRDEL ) 5 il £ HLP K USSR, URER IR £ A
xF I i B 4 #% (TC. TG, HDL-C, LDL-C) }% LKB1/
AMPK {55538 A DGR 1RSI, SR I L R ALY
ek B FH B o3 F- AL, SRz 24 I DR g FH B R S B 4
ik, A R FE T B A

1 ##E
1.1 FEUEE

AT 7 It FH B 3 AR BS110S A i F R (b
FUOFEZ AW K- H] ) , MR-96TB Bl b {3 [ 34 55 1 2%
( i) A BRZ 7], RM2235 B4 1) HHL (75 Leica 23
] ), D3024R Y 5 3 3 v VR AL G 2 O HILLR B 2% )
SE A g (b ) A BR 2 w1, YD-6D R 20 214 AL
YD-A B AU A HL . YD-B BUZH 41% Bl (4 i Rl
IXER A BT ), CX23 B~ B 1345 ( H 48 Olympus
/N ), NanoDrop2000 %Y 48 {3 & 43 36 6 B 11 (35 18 Ther-
mo Fisher Scientific/AH] ),

12 FEHBSIKA

A ST i FH A 322 24 i 5 3000 L oL (P
A L R KR 2 A R w45 2020040302, HLAK
L g/3u) , AR TT A [ RS R R 25k (55 7 ) A R
], 45 1810409, HLAK 10 mg/ ], & HE F R 2 i ( K it
AW AE W HE A A BRA A, L5 20200326) , TC. TG
HDL-C .LDL-C il 2 1055 & (R mt A= 9 AR R o,
#5500 A110-1-1 L A111-1-1 , A112-1-1  A113-1-1),
H SP RGN & \DAB (i & (L st P A2 4 A=

HEEZG 2022455 33 B4 L

FeARAT B AL H543-51 8 SP-9001 . ZLI-9018) , BCA &
P AR B L e R A I M- SR R 0 T G
H1 Kk (SDS-PAGE ) il £ 15 & (sl e 4t /R A= W RHEE AT
RN w1, #5239 G2026 . G2003) , Fedft K Fl AMPK
W21k AMPK (p-AMPK) \LKBI , 3-32 5£-3-H1 Bk — iR
PR A T A I8 5 (3-hydroxy-3 methylglutaryl coen-
zyme areductase, HMGCR) $.5e EHT (A (JL 5t AR )
FARA R A 5 4300 R bs-10344R | bs-12972R
bs-3948R \bs-5068R ) , Gt K FlB- L8 2 1 ( B-actin) B
HR 3 AL PR IO I LSBT SR A e Bk R 11 G (1gG) 4L
(TR R AR AT B2 ) #5437 GB11001
GB23303) ; Hap a3 h 43t 4l /K h 781K .
13

A T B4 R fdt B SD KR, 26 60 (i 4%
) AT R 180~200 g, BUES S 8 J] , Hh AR T ZEH% X
HLSL Y SRS PR, SER S Y A VR AT HIE S
SCXK (14)2019-0002, ASLH45 3 1 il g v B2 2 K%
S ERZE 51 2 A E (it HES 2 DWLL20180018) , 5K
0l AR AR R AT 3R N o S ) S 1 5 A
T EE Ry 20~22 °C AHXT B R 55% ~60% (1E 5 OGRR
KA HRTKRE.
2 FHik
2.1 IS E A5 EE

1560 H SD KRR 5T BEHL /3o 1E 5 21 SR |
FARABTT AL (B R R, 20 mg/kg, g B R 25 25 7
(1 7 A5 SRR ) AR - RGP R R AL (50
100 200 mg/kg, 737 R UG R 25 24550 1 9 3 .6 12 7%
ERGR ) R 10 H AR sE MR SR LR,
BRI S A b7 T 4 A L R ALAIG R R R
BT PR v I R (75 68 % FE At iR RE L 10% B L 109% %
T 10 % 5 HEH 2 % AH [ ) LA 4 HLP AR, TE# 20K
BRLUERPEREH RLGRDRE , S MR AR 4 JE 1 S ARt T T 2 AN B
R AUAG  HE AR d  BRE  ARE [ B B R VEE F
FHI 25T 100, 15 2RISR 4 A RO 1 S AR
FREK HE S ARFRIY 10 mL/kg, BK 1R, JESE4 4
2.2 AALIEFRAET

RKKHEE G, FHRBREEEAEK 12 h, DI
M2 TR 1 g/kg JE IS TSP IR, I 3= sh kB, 4315 (4 <C,
3000 r/min, 10 min) K BRI , $2 HEAH R 355 6 7 ke
I 1y 7 TC .\ TG \HDL-C .LDL-C /K-,
2.3 HREKE

K TRANE LT (HE) Yo @ik g TR 2 . Bl
Ff I BOR BUFZH Y . B ALK BRUAH )7 B 9 PR 288
BT 4% ZRW WP EE 24 h, H A D) A
(JEERER 4 pm) AT HEGe €8 SR 545 U0 8 T s T
SZFLH L B AR

China Pharmacy 2022 Vol. 33 No. 1 <47 -



2.4 BFHZLAH AMPK . p-AMPK .LKB1 HMGCR EH
FiKE R A
241 SEEAEIEAGIN BC2.37 0 R SR EL DT A
2 Wil OKARIE , DL HLO. B B R £R 2% vl (PBS) 1
Ve KRR ER ZZ ph VB & 8 min J5 , LA LI 2E I E AT
%R % 7 30 min; 43 513 il AMPK . p-AMPK . LKBI ,
HMGCR B (Fi B L1324 1:100) , 4 CHEE 227
AU (FBE L4 1:200) , 37 CHFE 20 min; DAB &
A, FRAKMEE, R ANE S YL 3 min, #hR L RESME £
H K e WK GBI 3SR R T TR,
F£% F Image-Pro Plus 6.0 {4 5 4~ LT v H 1 2
P B e o (RS B €8 DX 38 A AR 430 % ) (integrated
optical density, IOD) i, IOD {i 4 & 2 B H B9 85 (119 3=
RO o
2.4.2  Western blot 745 HUOK U205 &, In A&
1% Tl 1% i 4100 1) 77) 4% HHY L% 75k 960 (PMISF ) 1% RIPA 24 fif
W, 215 164 °CF A 13 000 t/min B0 15 min, B F G
W, R A BCAEE ®iEE iEWRhEAWE, KE
M AR PEJS B 100 pg i#E 1T SDS-PAGE (43 i HL &
120 V, RAEEHL R 75 V, FLUKEF ] 2 h) , 5% 88 28 SR i —
SO (HLIE 300 mA, FE I [] 30 min) , 5% B G W3k
#1141 2 h; 43 51 A AMPK . p-AMPK ,.LKB1 ,HMGCR —
P (R B HLAF1 44 11 000 ) A1 B-actin — it (7 B A7y
1:3000),4 CHFRE B VRS, InA 5t (W6 B L il
1:10 000) , &% 7 & 1 h; ECL Bi¥ 434, il 1d Image J
L5130 7€ 25 11 25 K BE A, LA LKB1 . HMGCR 5 4
2 B-actin 571 K JEAH 1Y L (E 2278 LKB1 . HMGCR & [
IR IKE , L p-AMPK 5 AMPK 4% K B (B ) He (26
7~ AMPK BIBERR b IKF-
25 HFitEFE

K JH SPSS 22.0 A # AT g i+ 40, 2 R B 2
% H GraphPad Prism 7.0, Frf3 SC3a 4 R x + 5 3=
7N, Z2 2 [R) P AR DR 28 22 43 B, 201 R) PR G L ke
FHLSD K5, £ 55/K fEa=0.05,
3 #£R
3.1 HE+RRAX HLP #8 A R A& IS FRHI 20

SRR 2 A, SRS ZH K RUIMLE H TC . TG .LDL-C
IR 835 F 5 (P<<0.05) , HDL-C /K- i &Ik (P<
0.05) . SR FEE, 45 45 25 4K Ry o TC L TG
LDL-C /KF-H) i 2% F A% (P<<0.05) , HDL-C /K-35 g 2
Th i (P<<0.05) . & 4 K B IfiL ¥ H TC. TG, HDL-C,
LDL-C AP 25 R 3 1,
3.2 FREA-E+RRALY HLP R K RAFERARETHR
#m

TE T AR SRR MO AR I, 12 200K 20 A1 5 240 i
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£1 KAKXKRMFF TC.TG . HDL-C .LDL-C 7K Filll
ELER(x+ts,n=10,mmol/L)

45 TC TG HDL-C IDLC

EF4 044+0.17 1.8840.12 379015 047+0.06
R 2774021 3714015 1.74£0.08° 2594036
FAkAbT4 037£0.15° 1.88£0.11° 3554036° 0.86+0.06"
WL RAAESR 1351027 313£0.16° 2312027 1.80£0.08°
ML FHAUTRES  0800.00° 258+0.18° 275+0.14° 134£0.12°
M TRAEARL  074£012° 228+0.08° 343+026° 0990.06"

a: FIEHAIH# , P<0.05;b: S AL, P<<0.05
SR, RN VAR o AR R BT A0 R 25 A
TIN5 SRR 5 200 6 Jee e HL R/ INAS — 350, B T il
AR - 25 245 20 K BRUH 2 20 s R AR Ab 1 e e Al
LRI s, MO N A D R UG - 2 4R

FUTFZH 2L ) DL 4 SR L IR 1

F-£ ‘l‘%ﬂ%ﬂ%iﬂ
] BRAARHFALNFENEZER (HERE®,
x400)

R b uk

3.3 HEA-E+BRAXS HLP B X R AFHLA H AMPK .,
p-AMPK . LKB1 . HMGCR % 5 &£ 89200

331 IEALSIREEIR  HIEE A R, BRI KR
4141 H AMPK . p-AMPK . LKB1 & [ 11 IOD {5 1) i
FAAIE (P<<0.05) , HMGCR % [ 1) 10D {f &8 % T & (P<
0.05), SHIRIL LS, % 8 254 K R 2% AMPK
p-AMPK . LKB1 7 [1 /9 10D {8 ¥ i 3% T & (P<<0.05) ,
HMGCR % [/ I0OD {35 2 3 FEAIL (P<<0.05) . £541K
FUITZH 41 AMPK . p-AMPK .LKB1 . HMGCR % |1 i) .
REAL LRI LI 2, 10D [N e 25 5 L 32 2.

FRREIZGp 2022457 33 64 11



BAAIZ CARAMTTEH

DI AR AUAGH] f 2

E I oot bR B
T FIARAL « A2 PR X I
B2 H{HKRBAIFAHLEF AMPK, p-AMPK , LKB1,

HMGCR ZE B & H B (x400)

FAII-E AL 70

*2 HAKXRFHELH AMPK, p-AMPK . LKB1 ,
HMGCRZEZEHRIZMIODEMNELER (x+5,n=

10,%10%)

41 AMPK p-AMPK LKBI HMGCR

E#4 85844303 8B4E2E274 585604297 296.76%3.10
R 284024325 4STSIEIAP 33481£368 825014228
FRITA 6067243420 837.A9£23T0  565.88%266°  365.27£272°
MHLSRAMAES 4561342450 76312180 374324262 595234241
WA 577051280 Q41843240 485032720 48440303
WL TRAEARA  66555£356" 809241530 S27.A7278 397584278

a: GIEH A A, P<<0.05;b: ST Heds , P<<0.05

HEEZG 2022455 33 B4 L

3.3.2  Western blot SEIR 25 5 IE R4 oA, BRI K
FRUIT 2 24 b AMPK W 152 16 /K - Fl LKB1 2 4 2238 /K F
) 53 F#AK (P<<0.05) ,HMGCR & [k K F- B35 T &
(P<<0.05) ., SHEIARIAL 4L, 45 45 25 4R U414
AMPK B2 1L /K - F1 LKB1 2K [ 235 K -1 B % T+
(P<<0.05) , HMGCR 2 [ 3 ik /K °F- 3 I 2 B AL (P<
0.05) o 4541 K BT 441 $ AMPK, p-AMPK , LKB1 ,
HMGCR 2K [ 9 FL K 1 DL 1] 3, Bl R Tk /K /28 11 e 1k K
S 5 T L 3,

AMPK

62 kDa

62 kDa

54 kDa

97 kDa

42 kDa

4 LR

WA BRA

FeAkfl LTk LR £t
RA N 15K T e T

3 HAKRFALAD AMPK, p-AMPK , LKBI ,
HMGCR ERAHJ B E

*®3 HBAKBIFALA D AMPK BRI K TR LKBL
HMGCR EHRIAKTFMELER (x+s,n=10)

k] p-AMPK/AMPK LKBI/f-actin HMGCR/f-actin
&4 0.79£0.03 0.85+0.02 0542001
TR 0.50+0.04" 042+0.02" 0.66+0.02"
FHAITAL 0.70+0.02° 065+001° 030+001°
WL TR AG R A 0.74£0.03° 0.65£0.02° 056+0.03"
ML B AR R AL 0.72£0.03° 0.61£001° 057£001°
WA RALR A A 0.74£0.02° 0.64£001° 0.54£0.01°

a: HIEH A LA, P<<0.05;b: SRR AL, P<<0.05

4 g

2 I R LA B R IR VE FH L % 245 R
W PR G Y IH O S LR VA R
F GBELAE ERE AR B SE TO RG2S Y, HA
O LA R I 2 IR e R T2 P T e s
I FREC 9 e IR A5 IR ST, AR s i )
AT TR 2 I L A ALK il BE A P A AE DG TR 282,
HLH3 T HLP 2 0o M50 & AR B2 R 3R, HLIG RAF
GERIIZ 2 BA B R e VE T, B 5 s i PR L
FHBE o =7 AR TT 2 — 72 Y5 58 — 1k 4 i A (hy-
droxymethylglutaryl coenzyme A, HMG-CoA ) ifs Ji [if§ 411
300, AT UA BRI 7K, o2 I R R 5
FIREIAR 250 JEF LA B AR ST 4 T HLP K
SUBERY , DLp Rt 7T o BHPEXT 259, 5835 T £+
WAL HLP AR SR T HVE . 45 8, L+
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WRALTHUS , HLP BRI BUAL S TC TG \LDL-C /K-

Y B AR, HDL-C K- R TH 8 o IeAh , AT i o

HE G0 %% B, 1L R 2% 551 8 21 R AT 4 2L s

PEUSRERE X s . m] UL S RO R A
R LR

AMPK Jit—Ff 22 2 R/ 7 2 FR A 1 e , RES S HLIA

R RE i AQ IR T o AR, AR A 4 rh 32 B0 LKB1/

AMPK I8 #5175 20 i P U R I A — W TR R R e A%

T =@M T B, AMPK o 3% [ (% Thrl72 {7 5 7] 4

LKB1 @Ak Ky p-AMPK MG~ p-AMPK I ] L

3 3 BRI AR 5 A AMPK . HMG-CoA %5 | M1 5% 1 JiF

HARMIREEA " AWFFER S 20 16 12 Hl Western

blot 75 ML EE L ALK LKB1/AMPK 3 AR DG 2K 1]

FIBHR . S LS se g R R, SRR LR,

W& R LA L R RO R SR

AMPK .p-AMPK . LKB1 & UL, A /0 HMGCR & [

UL s Western blot PESE B 45 R o, S RERIZH HAs , )

LRIV i ) A R U 2L AMPK R 1k

JKAF-FILKB1 8 FH R A K- 22 2% T, HMGCR 3 H

FIBANCER R FRRAT PR A 45 R & 1 R0k

A — YU -L L AT | LKB/AMPK {555

B L

25 BT ig L RO R] RE 2 1 i LKB1/

AMPK {5518 % ) £ 5 R P AR HILP A5 5K Bl A LR 7K

o (i THHEL IR R B A BOF AR 1

Bl TE4 5 HIBIETE Hh AT ZE S T T HL 24 30 Jo ik il

WFFE, i 2 B R I FH B AR

S 30k
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