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W E: BR HRAS. )IEE RO R B A T TAE e 5 AR5 2 B R R AL i # vh B 8 IR i A 4k
PIRERNLE . 735k T ApoE " /INRESIENEEY, A TIRIEKREE (NS0 BH) MBI EF IS5 W8
J e B P ST MR (5 B R BRI S IR B (total cholesterol, TC). =Bt H 7 (triglyceride, TG).
% R (I H S EE  (high density lipoprotein cholesterol, HDL-C). k% E§& 1 (low density lipoprotein cholesterol, LDL-
C) K5 HU/) RN s Ik 2% B B 32 Bl Bk & Rl I HE B 2127, SR Western blotting Y2461 I AR 7 2 23 A Ik S84k Al A 18 B 2 800 52
& y(peroxisome proliferator-activated receptor y, PPARy) i A WA B A3 AE Wi 2 4 y Sl¥0E F-1a.( peroxisome proliferator-
activated receptor y co-activator-la, PGC-la). f#fHIEE A 1 (uncoupling protein 1, UCP1) FHEAXX. &R HEAXIEA
AT IR L, BN AR BT . FE . LDL-C KB E TR (P<<0.05. 0.01); SEUMAMEL, AZ-ISHX0E»
F AR ALIHE . TG, LDL-C /K P2 FEK (P<<0.05. 0.01), JEW7ZHZ1% PPARy. PGC-1a EAJ UCP1 & [ #RIE KW & T
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Abstract: Objective To investigate the mechanism of effective ingredients of Renshen (Ginseng Radix et Rhizoma) and Chuanxiong
(Chuanxiong Rhizoma) on regulating white adipose browning in the process of chronic intermittent hypoxia intervention in obesity and
insulin resistance-induced atherosclerosis. Methods ApoE '~ mice were used to establish an animal model, and Zhenyuan Capsules
(#RUE K HE, total ginsenosides) and Ligustrazine Phosphate Tablets (B2 )1 % 8% F, tetramethylpyrazine) were administered for eight
weeks. Body weight of mice was recorded and blood glucose was monitored. Colorimetric methods were used to detect total cholesterol
(TC), triglyceride (TG), high density lipoprotein cholesterol (HDL-C), and low density lipoprotein cholesterol (LDL-C) in serum. The
adipose tissue surrounding abdominal organs and aorta was harvested, Western blotting was used to detect the protein expressions of

peroxisome proliferator-activated receptor y (PPARY), peroxisome proliferator-activated receptor y co-activator-lo. (PGC-1a) and
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uncoupling protein 1 (UCP1). Results Compared with blank and normoxic control groups, body weight, blood glucose and LDL-C
levels in model group were significantly increased (P < 0.05, 0.01). Compared with model group, blood glucose, LDL-C and TG levels
were significantly decreased in effective ingredients of Ginseng Radix et Rhizoma and Chuanxiong Rhizoma high-dose group (P <
0.05, 0.01), PPARy, PGC-1a and UCP1 protein expressions in adipose tissue were significantly increased (P < 0.05, 0.01). Conclusion
Effective ingredients of Ginseng Radix et Rhizoma and Chuanxiong Rhizoma can promote the adipose tissue browning via
PPARY/PGC-1a0/UCPI1 signaling pathway and reduce body weight, blood glucose, LDL-C and TG levels, and thus exerting anti-
atherosclerotic effects.

Key words: effective ingredients of Ginseng Radix et Rhizoma and Chuanxiong Rhizoma, total ginsenosides; tetramethylpyrazine;

obesity; adipose tissue browning; insulin resistance; atherosclerosis; chronic intermittent hypoxia; peroxisome proliferator-activated

receptor y; peroxisome proliferator-activated receptor y co-activator 1a; uncoupling protein 1

JIEF B R P PR 2 452 I T8 2% A A1 Cobstructive
sleep apnea-hypopnea syndrome, OSAHS ) &% R I «
O I 5 005 1) B S B R 3R . 1 1 T P G R
(chronic intermittent hypoxia, CIH) & OSAHS %
ORI, 78 CIH RS N B G RN H 2
S HRMRN . RSP BN S 2 ik
SFERELL (atherosclerosis, AS) U221, WF5ERHH, H
T M 2H 23 RE % T e S A P A T B i S A
vy ( peroxisome proliferator-activated receptor vy ,
PPARY) /i G A G WD OT 32 A4 v SISO 1-
lo. (peroxisome proliferator-activated receptor y co-
activator-la, PGC-lo) /fEfEEEEH 1 (uncoupling
protein 1, UCPD) 15 ‘5@ B ¥ L KRBT ALK,
AL RERE L 3E = H i (triglycerides, TG) K3/
FA IR D7 PR A BV A0 D, 3 T o i FH U vt 22 1 i
BERITE EREY, Rl AR b g2 3 5 Al iR €
AT TG, REFEfEE A HERE (low density
lipoprotein cholesterol, LDL-C) 7K-F141, 3k 2] i
H AS HITEH .

SRS S L= NS E b Ml S5 sl 7/ O 1
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JIES R 73 ) R i PR FH 2 O L2500 N2 I 1Y
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82 FH i AR O L8P FRT 917 46 A R 4797 2500
HATREH AR 8 2o, 18 CIH RS T, ML
AE 38 2o 410 i [ 5% 98 5 o 45 & B -1c Csterol
regulatory element-binding protein-1c, SREBP-1c¢) /
fE R & B (fatty acid synthase, FAS) {55

FTIE, PR LA N B 90 B S8 A I R R T 2% A
ASUL, A, ACEUEIZH AR T 2 25 B AN
Z, JIEZAERES T AS FIFLH], 4R ER
HAEERR K Z AR, 5 PPARY/PGC-1a/UCPI
A KL, MAMTRIEHAZ, NEZL0A
R0 CIH A JEEE S R AS /)
B, WS ILAE R AR E A g THD PR TR
1 8
1.1 4

SPF 2 C57BL/6J HEME/INER 6 R, 8 Jiig, 45
= 23~25 g; [A] JH#4 SPF 2% ApoE " HEME/NRL 40 H,
R 24~26 g, AL 4EERIE LR SIEARE
PRAFRME (AHIES 11400700174974). Bh¥iH
Fr T E RS R P S R B s s e L, 1%
OoFEft SPF 5L B0 K ¥ 4% o TR 245 e 41
(S50 B YYE LA A RS0 30 ) AN FH )
5, BIFFA 3R BRI,
1.2 Am5iERFHF

PRIFICHE (25 mg/ki, L5 140412) W H H A
Lz m R AR AR, HFELERD WASE
B, BRNEEES (50 mg/fr, IS 160301) 1
HAbR T 2 AR A FIFEARARITT (20 mg/frs
fIb'5 N57698) W H 36 E ¥R A F]; PPARy Bk (it
5 ab209350). PGC-la #ifAk (L5 ab54481). UCPI1
Pk (Ht5 ab10983 ). H i BE -3- 1% IR M &L 1
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
Pk (iS5 ab8245) g H FE[E Abcam A F); HRP
FRICHIL PR 1gG Ptk (L5 128964). HRP
FRC L ES LR 1gG Pk (iS5 128964) T H b3
TR SEMAEMEARARAF; SHEE (total
cholesterol, TC) MlE A& (#5 A111-2), TG Wl
SERFE S A110-2) =% B i 85 (1 PHIE B (high
density lipoprotein cholesterol, HDL-C) Il % i 7 &
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(Jit5 A111-2). LDL-C M@ ikifl& (s A113-2)
Y0 e A TR T
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Accu-Chek T MIUHERAC & (Y (Ffi: Roche
AF]D; YCP-160D BURAE AT (KIDHERR A
F]D; 5417C BYH R S 0L (B2 E Eppendorf 2
F]); MR23i ZUIIR =3 B 0oL (32 Thermo Fisher
Scientific A®]); ML EAL (B8E Eppendorf
AFD; FRIERHEIK (EE Bio-Rad AF]); #
RERR B 2 st (fE[E Leica A7
2 ik
21 A )BT HIECH]

WIRGEICHE 1.5 g KRS8 0.5 g 6T
0.9% AL ENIA W, BCHil B =R E N 0.20 g/mL (1)
W ZEIREEN 2 R RN m R A2 =
WEE, T 4 CUKIEGAE#H .

22 &R, DHEKRSAH

BT RTHARE AL, R IR ApoE7 /N 4 A
Jei s % H AR O R R AR B 20% KN R, BEATL
OYNEANTIEAL, R NS E G BRI
R (0.26.0.52 g/kg ) AR AL AR AT (2.6 mg/kg)
H, A8 . /i ip BNREE R (50mg/kg), E4LE
5d, FHERRAESIMIRFR ORI CIH R, %514
TREF NIRRT N RS RE S, AT 90s PAFSIR
FEM (20.040.5) % FFES] (10.0+0.5) %, BTk
90 s FWIKEE (20.0£0.5) %, £ 180 AN 14
TEER, BEHEFLEE 8 h (8: 00~16: 00 i), L) IE] &k
PEARSAS R, @57 CIH A IR 5 RT3 11
AS /NRAEAIT, B EL CSTBL/6T /N 6 RAE A= E
XTHRA, TLAHSARTE, I ig 0.9%FANE, LA
Y ARLE IR, H R IR AR R 400 1) T DA R
K CIH ##%, IF ig 0.9%FANETR; SHAHT
DL CIH %5, JFig N Z5%, 1708 .

23 ABJISBHR D MER R RE X VERE
aasiiseAl

S HTINE /N AR R, SEIRIT IR SRR 4
/N BRI B, I SR A AR A MK O A 00 2 I oo A
(fast plasma glucose, FPG). /NEKRIRAZ )5, 2
287K 12 h, ip 1% 56 E2 bE 244 BRI i P b ] 7 - 5256
G, e F R AE /N B MU ) i 300 S B i A
FHFMHH 1 mL ES s 7E s g ), & U 0.6~0.9
mL, it A &kl TG TC. HDL-C. LDL-
C /KFo
24 AE-JISEHASRB/NFRAERHAER
PPARy. PGC-la. UCP1 FKiEHIEND

ANERCC RS, FEIEEUE RS A IR E T
WRHIRAT . SR I AR, SR,
i1 H BCA &Ml B R EIRE, MG, &
i 2T b R R - 5 DA A TR e Ak LK,
PVDF fi§, #HJE A TBS-T Eybilvkik 3 ¥
% 10 min; 4> H)E I PPARy. PGC-la. UCP1 Al
GAPDH ¥ifk, 4 CHFER; MM TBS-T EHEMH
ek 3 WK, FEX 10 min, 500 HRP ARC 0 2EH0/
/% IgG Pifk, 37 CHRY 60 min, JIA TBS-T %
Ve, N ECL RIGH R .
2.5 HItHH

KA Stata 14.0 B4, DAX £ RELSLAR
. R R ESSMMEBLT, GH k. hE
SIMTHEAT R AL, ZAMLE: RZMERAESH
Wilcoxon. Kruskal-Wallis FAFIASIG#HA TP H]. £
ZH Al Pl o
3 #R
3.1 AZ)IEEHR S HRE MR A RENF N

Wk 1 s, GTAMTI8 i, AZ-)IE
A RSy R AR BTFRARAR YT 4L/ BRUAR o =B B
R THRA (P<0.01), 2 H/NRAAF BT B2 5.

x1 BENBREKRE (x+59)
Table 1 Body weight of mice in each group (X +s)

Y] &/ iﬁff;aiﬁ‘@ %0 524 L%J Y8 }ﬁl

- (gkgh wH RIR /g n/ R PRJF /g n/ A RR /g n/ R R Elg
25 IR — 6 2430064 6 27.60£0.69 6 29.8042.13 6 29.4841.62
H AN R — 8 24954076 7  2842+055 6 31.02+1.05% 6 31.28+1.34*
ot — 8 24974055 8  30.13+041 7 30.80+0.95 6 31.10+1.81%
AN NEERRS  0.26 8 24934037 7 2993+027 6 29.02+1.10% 6 29.75+1.79

0.52 8 24574048 6  2947+055 6 28.60+0.65" 6 28.5240.52*

Rl EAR A YT 0.002 6 8 24424034 6 29.174+0.45 6 28.52+0.56" 6 28.13+0.34"

HaaxtiALE: 7P<0.05 #P<0.01: SHAILLE: "P<0.05
#P<0.05 *P<0.01vs blank control group; “P < 0.05

*P<0.01, F&RFA

**P < 0.01 vs model group, same as below table
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32 AZ)ISEYRS FHREUNR FPG R INEH
TG. TC. HDL-C. LDL-C /K00

Wk 2 Fn, BT Te FE, HHAH
HE, AZ-NEHBS & =if&E4 FPG. LDL-
C KFEEZEEL (P<0.05. 0.01), AZJ)IEHN
B mfE A TG KR ERFIL (P<0.05). HH,
NZ- I E A 0845 7 2 4R BT e A A 7T 20 7 X6t
TC MGG HH R %25, %4 HDL-C /K P

TGt ¥ 25 .
33 AL )IISEHR S 3 HRE R AR Bz MBS B ZA
#0ch PPARy. PGC-lo. UCP1 ERFRIENFMN
W 2 fis, SERAM, NS5 E 0k
Iy E LR 441 PPARY.PGC-1a LA K UCPI1 &
FRIEKFIHEF R (P<0.05. 0.01); AZ-)IE
A RO R T 421 PPARy & (R iK /KT
B TR (P<<0.05),

*2 HHENBHERERBEIERER (xts,n=6)

Table 2 Indexes of glucose and lipid metabolism of mice in each group (Xt s, n=6)

Piilh=:v4 LDL-C/ HDL-C/
40 5 FPG/ 1L TG/ 1LY TC/ I-L!
H 5 (ke ) (mmol-L™") (mmol-L") (mmol-L) (mmol-L™") (mmol-L™")
Gl=panil — 6.401+0.75 1.3240.19 2.3440.24 1.034+0.29 3.24+0.32
AT IE — 9.86+1.42%  10.54+0.93# 1.60+0.99 2.50+0.72 22214525
it — 11.104-0.82% 13.73 £ 1.46% 1.13£0.17 3.554+0.72 26.701+4.70
NS N EB RSy 0.26 9.08+1.36" 9.52+1.21" 1.76 +0.76 3.0340.35 25.63+4.75
0.52 8.5440.66™ 8.82+1.78" 2.35+0.25 2.14+0.49" 21.13+4.46
FATFEARARYT 0.002 6 9.98+1.46 8.83+0.98" 2.08+0.83 1.90+0.62* 19.3243.81
PPARy 5.70 X104
PGC-la 1.05X 105
UCP1 3.30x10*
GAPDH 3.60 X104
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55 R IRLLLERL: *P<<0.05 #P<<0.01; SBUHALLLE: “P<0.05
WA EHEA B ASIESHEREaEFEA  FREfitiT4d

C D E F

A B C D E

1

“P<0.01 AFEEXEA B-HAXEA CHAEL D-ASJIEHEK

#P<0.05 *P<0.01 vs blank control group; “P < 0.05 P < 0.01 vs model group A-blank control group B-normoxic control group C-model

group D-low-dose effective ingredients of Ginseng Radix et Rhizoma and Chuanxiong Rhizoma group E-high-dose effective ingredients of Ginseng

Radix et Rhizoma and Chuanxiong Rhizoma group ~ F-atorvastatin group

B2 &4A/DNFIERTZELE PPARy. PGC-1a. UCP1 EBFKIL
Fig.2 PPARy, PGC-1a and UCP1 protein expressions in adipose tissue of mice in each group

4 g
RERY . OSAHS TEHH FRIF S HH:AAE « O i
P IR AR e R HEAEA, B2

INNRH TSGR KR, CIH /& OSAHS %
SRR, BFREN, A H S N EER
WESE, 1E CIH IRE TR SER T 40
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M %-6, HEEBEIEIZEF-xB BHES5 KR
N7, [FIE I R B AP AR AL, S
FAS BIRAD . b, g 7 A R A 1 A
FRINFRIEH I N, 4k At BB et ASH,
— & AE (nitric oxide, NO) VETEIG ST N Z IhfE
ECLRYE R, SR SRR AR s 2H 2R 5 ) A M
R P PHATHER, M NO 1&g, ik
B 33 ASUY . S o s, AR LA A 4
LA 1 P A S R, A — AN B HR AT A S
SR, Res iR SR A B s, IF
T K e A N IEE T TE AS (TR A b R 4 E
TERU2L, Ft, 78 CIHRE T, AdEAaS R
e HE AR AR 25 EL T S8 AS HIER .

{EFEE R TEABRAN, AR A G AR 4
SUETER BTN, SHRN 7 AH ¢ i) B2
¥ [FF PPARy M HALHUEY) PGC-la BEWHIEL
T, BT SR A I () S R AR 1 UCPL [ 3R I8 1Y
o, A AR H A CRER BRI, %
MABERTREN, i EMiREaRHSA R
HEU=H. e REFEMMER, 1 ELRes i@ 1 s
U R IEDT AS FERIB-M, B EIR, KRR
41 UCP1 R4 MERIBRERS R HEXT 2K TG MIFRHL,
7 Esf 0 ) A 2R, e F 5 SR AU T R AT AS
PERUS16, —Ti@Ed B3-15 F R AE 2R B sh T
i G MLAEAR ¢ AS () ApoE /)N RS RUHIF 58 K 3N,
Wl vE A (A €8 T I L 2 R 0% o a1 5 A AR 34
P LDL-C /KFBl, Al WL, PPARy/PGC-lo/
UCP1 {5518 & — % EZ et o g litstath
HET AR AR S AS B EZIRA.

CRARY Hic# “MRARLE, GoEs, g
., BRI, e NG, GERIEER)
AR K “BEIRAE, HRFLMEIER1E 7, A “AEA
AUPTE” “SAASFT” & JE N BRI 32 2R ML 1t
gh, (GFARTT) DA “—ia.0 MR RS RICH
TEFEE, BERIAER”, (E2HEA) = “HX, &R
BB, NG, AL N SRS B &
Hloy Wi, REPEREFEFST AS Middk, H
Rk ke SRR S5 FE, (RN & “HELE
TR ML ANG - BRIEA T, BT, A&
T07, WEARBIAT A & “07 (BB I) $2H
“WEEE, BEWRBEE”, BAZE IR ERES
SET, MR, BikkA, RN E, HAK
MASF], SBAPREIEH, RN “THIE s BRI,

BHTA0E, Koy “BFIR” “RHAE"; S RH K
“ g Rk, G AR SR I L R LR
e “TENBRAER”, “—JR0 NHREND, BEEIED ST
SERE, BREDASEE”, “H X, GHERESFHE, NRZIUF
7, AT AR EE R CA IR RIS [RIIE G 3 A A R AR
HRmt 250 NS INE 5 SIHENNR 2 E 2
Kz 5%, BAEANVUEIRTIRL, ~EREH
2kt PR BELAEAT 5T R B B A R TRg
AT REACH . PO i B A AR RS, AR
BT T2 5 B2 T NS )1 250 8085
Pt AS HIHLHI, RINZZ0 A bR @ R 2N
FeWT AR A ¢, e T A alaiiti it
HH ) B LB B PPARY/PGC-10/UCP1 {5 5l K181,

H 1T g8 Al s AL BB IR AR O L
R IVAEE LS E S A et ] 7 N
WG B P R AR N AR R AR, B
JREE IR IR B R AP OSAHS B RA AS KX
BRI, DR ORZ R o s R 10, %k
BIRTE PRACET AR REZ . FET I, A
TR UG R H ) 2 SE M2 6 NS NS R
5y, SEARUNR T ARKIAZ. NIE
A RS REB 1IN PPARY/PGC-10/UCP1 15 538 %
FRE AR, MmiEst A eEfsptred, mHEE
WA & . A . LDL-C. TG J7 1 A R4
M ER, BANS- NS AR5 w2 H AR i
o FTFEAR AN YT R BEA% LDL-C &4 2259, Rets
Sk P 200 M P AR A 00, L RS (2t A M 4 e
H1 UCP1 kR0, TAHH 5T o R L8 31 B Rt v T
X E R R AR ER, 5 Hoeke S5 75 25
B, Wk, AWFRAEB, 28505 2GR0 E
i i R A AR i 7 4 2 AR AR
NEWIZHZR,  HAXFEACRES I i K LDL-C /K°F,
MR O L S () A, B IR AR b n] B
BONTRT OSAHS 35 K4 AS MEE®RS, (A
BB .
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