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HIEHA BRI/ R g CHO 1 TG & £ B3 FHE (P <0.01) s SRR L L8, B0 I8 i 77 %5 701 4t 2 i ) 35 R IR S AL /s
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(10 mg-L™") fig i 2 Ft 5 45 %0 4 g HDL-C, LDL-R 1 LPL % 5 (P <0.05,P <0.01) , 4% TG F1 HMG-CoA & (P <0.05,P <
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Anti-hyperlipidemia Effect of Shuanghuang Tiaozhi Prescription by
Regulating CHO and TG Metabolism

XUAN Ying-mei' , ZHANG Guang-ping’, MA Li-na’, SU Ping’,
HOU Hong-ping’, YANG Yi-fei’, YE Zu-guang’®
(1. School of Life Science, Liaoning Normal University, Dalian 116000, China;
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[ Abstract | Objective; To study the effect of Shuanghuang Tiaozhi prescription in vivo and in vitro, in
order to explore its lipid-lowering mechanism. Method; KM mice were randomly divided into normal control
group, model group, positive drug group ( Xuezhikang, 0.6 g-kg '), high and low-dose Shuanghuang Tiaozhi
prescription groups (22.5, 7.5 g-kg ). The effects of Shuanghuang Tiaozhi prescription on hyperlipidemic rat

models induced by Triton-WR 1339 were studied. Based on the experiment in vivo, the effects of curcumin,
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berberine and puerarincan on the contents of cholesterol (CHO) , triglyceride (TG ), 3-hydroxy-3-methylglutaryl-
CoA ( HMG-CoA ) reductase, high density lipoprotein cholesterol ( HDL-C ), low-density lipoprotein receptor
(LDL-R) , cholesterol 7a-hydroxylase (CYP7A1) and lipoprotein lipase ( LPL) in HepG2 cells induced by oleic
acid (OA) were studied to explore the ways of reducing blood lipid. Result: Compared with normal control group,
serum CHO and TG content of model mice were significantly increased (P <0.01). Compared with model group,
high-dose Shuanghuang Tiaozhi prescription (22.5 g - kg™') can significantly decrease serum CHO and TG content
of model mice (P <0.05, P <0.01). In vitro, compared with normal control group, CHO, TG and HMG-CoA
reductase content of model cells significantly increased (P <0.05, P <0.01), HDL-C, LDL-R, CYP7A and LPL
content of model cells were significantly decreased (P <0.05). Compared with model group, high-dose curcumin
(10 mg-L™") can significantly increase HDL-C, LDL-R, LPL content and decrease TG, HMG-CoA content in
model cells (P <0.05, P <0.01); high-dose berberine (40 g-L~') can significantly increase CHO, HDL-C
LDL-R, CYP7A1l content in model cells (P <0.05, P <0.01); high-dose puerarincan (300 mg-L ') can
significantly increase HDL-C, LDL-R, CYP7Al, LPL content and decrease CHO, TG, HMG-CoA content in
model cells (P <0.05, P <0.01). Conclusion: Shuanghuang Tiaozhi prescription can reduce blood lipid by

inhibiting endogenous cholesterol synthesis, promoting RCT and LDL receptor pathway, cholesterol transformation

and degradation of triglyceride.
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NL 181480 ); RIPA 2 f# i (R K £ A, it 5
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1.3 {U#: TBA-40 FR Accute %4 [ 34 1L 4> Br
N(HARZER), AR 3130 Bl F+ R (LEHR
SR B PR ] ) L5424 R RIS ZR B0 L (3L A flE
JBet 23\ ) , CKX 53 #UZE5E B35 ( H A Olympus 24
H] ) ,HERACELL 240i % CO, }5 348 ( 3¢ [E Thermo
/AT FCH-1300 B %Y 7 5 #4 T4F & (T 28 Bh I
TR BEARAF R H]) o

2 FiE

2.1 XUE A FE )7 %F Triton WR-1339 S 3 2Pk & 1
BR/NERIML G B sZm 38 N MM SR /N 3 d, 3 B R R
B LS g T 4, B0 41, 1 S FEZH (0.6 g-kg '),
RCE i 7 e KR A (22.5,7.5 g+ kg ) AL
10 H, B4 AHME T 52, A2 ABL25 mL-kg ™',
ML) T d, BRI FE B A48 FAR BRI K . 45
2555 6 KB IE 5 2H AP H A 25 4 I8 ¥ 13 5 Triton WR-
1339 600 mg-kg ™', HAFN 10 mL-kg ™", IEH 41
T SRR AR B AR K . 5 6 R R R ERIK 5
7TREWAZ 1 hJ5 (28 16 h) , B ¥ 5T 58 Triton
2524 h J5 AR BRI ,3 000 remin = B0 15 min,
By , 4 A sh A4 2 B A0 & CHO A TG & &,
2.2 MR T HepG2 4 MU /Y S 5 25 4b 3 %
HepG2 4 M%7 T 6 fL#k , & T 37 C 5% CO, 55+
FEME 24 h JFHUH, RES 4 BAA B EER
maP R EA, AR 6 MR AL, SHAm
MEM 15 5% %, BRI 2 i 1 mmol - L™ 3 2 19 MEM
B FRW, A 204N 1 mmol - L™ i 158 1A 3 3k B
2Py MEM 35350, 5 F 24 h Jg KBREE W, H
PBS J& ¥k 2 i, FFH RIPA 41 fifg 22 fife o 22 fige 40 it ,
12 000 r-min ' &> 10 min, W 4E 3 . F BCA
EREA &N E BN MY RERSE, HERM
HRELR RS LR, OR 3 Fh 2Pk B 45
A A o

2.3 EFWER OHEZMERE X MR IE S
HepG2 #fi g v CHO #1 TG fy52ma  Kr 4R 1 HIE
TR R 4% CHO AN TG 3R 77 & vl B A3 i 17 451,
B AR AL 505 nm P E WO A, 2 HALIME S,
FR 4 BB 3 g i A A CHO L TG 19 & &, 14
WG RHBRUSESEASE, LB REA T
CHO il TG i i /n e & 45 1

2.4 FTWER OEER.EMRE SR E S
HepG2 #fi ffi p HMG-CoA, HDL-C, LDL-R, CYP7Al
FLPL & & W52 m Rl 1) B IE R ] ELISA

P HMG-CoA £ J§filf , HDL-C, LDL-R, CYP7A1
FULPL & i, 4 5 3 4 B 000 & v WA 5 0 47,
450 nm P KARF I A, 25 LA E G 8 o s o it
LAt BARN R AR ES R R DA SRS R,
DL 5 & 1 T & HMG-CoA ,HDL-C,LDL-R,CYP7 A1
1 LPL 91 R e & 45 3

2.5 GitEsr Mt SR SPSS 16. 0 &4 i 47 Ab
PSRRI 2 x5 Rox BN R 2040, A
MR ¢ K3, L P <0.05 3 2% % H 4 it 2
3 #£R

3.1 XEEPE S 5 X Triton WR-1339 55 20 &5 1ML
BE/NEMAR A E M 5 0F H 2 b, B AL 4 /N BR il
7% CHO Al TG & & W W& (P <0.01) . SR
e, B B2 /N BRI CHO A TG 5 1t B i B AIT
(P <0.05) , 3 i fig J7 s ) i 40/ BRIl 3% CHO #
TG & & W EFEIR(P <0.05,P <0.01) ; Ik ) & 2H /)
BRI CHO F1 TG & & BA AU S B A W
HES, Wk,

F1 WAL x4/ B KRS 5 5% Triton WR-1339 & m Bg 5 1
(x +s,n=10)

Table 1 Effect of Shuanghuang Tiaozhi prescription on serum lipid

of mice which intraperitoneal injection of Triton WR-1339

(xxs,n=10) mmol-L !
21 51 F /g kg ! CHO TG
E% - 3.66 0. 49 1.08 £0. 19
R - 15.13 £3.49"  30.86 £7.70"
1M g FF 0.6 10.53 £5.58%  17.24 +14. 487
WL P NG T 7.5 13.79 £5.52 25.69 =13. 81
22.5 7.92 +6.64%  14.01 £15.76%

V5 OE 4L IR P < 0.01; 5 B 4l [ 8 P < 0.05,
P Pp<0.01,
3.2 FWE WMIERMEREX MRS T HepG2
M CHO A1 TG 1ysgm 525 HA i, R4
HH CHO F1 TG & & W JH& (P <0.01) . SHLA
Mg, LR A4 TG SR EAL (P <
0.05,P <0.01) ; 8% R 5 0 &= 241 CHO & & W] i 7t
(P <0.05) ; 5 MR % = il f 41 CHO A | g 5
HTC F R W (P <0.05,P<0.01), HAR%
HENAI R, WiR2~4,
3.3 FZw R EER.EHMRR DRSS
HepG2 4if Jifs F* HMG-CoA, HDL-C, LDL-R, CYP7A1
ALPL &yt 525 H A i, BRI HMG-
CoA A J5 Jitg 2 5 B 5 F+ &5 (P <0.05) ,HDL-C, LDL-
R,CYP7Al I LPL & W B (R (P <0.05) , 5K
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R2 ZEZIXWNHRIES HepG2 MK HMM (2 +5,n=6)

®4 BERIXNHBFES HepG2 MM H MM (2 £5,n=6)

Table 2  Effect of curcumin on OA-induced HepG2 cell (x = s, Table 4 Effect of puerarincan on OA-induced HepG2 cell (x + s,
n=6) mg-g ! n=6) mg-g !
AR FEWRE/mg- L CHO TG AH R SE /mg- L CHO TG
= H - 59.10 £6.55 212.24 £28.58 2 _ 46.12 +5.57 132.99  16. 48
| _ b b )
HUR 72.97 £3.18 379.01 £19.31 8l - 72.21 £13. 13" 296. 07 +20. 82"
B 2.5 64.43 £5.80 335.42 £53.33 R 75 58,14 +9.37 251. 82 +50. 02
2)
5 68.78£9.29  329.38 £31.70 150 58.62 4. 60 246. 48 +17. 93>
3)
10 68.54 £7.40 323.80 £22.94 300 51.34 +3.09%) 230.02 +7. 85
Ee g AE LR P <0.01; SR A WED P <0.05,7 P <
0.01(£3,410H),
0.05) ;i Z Pl & 20 LDL-R & &= W] B F+ & (P <

£3 BEZIWNBHBRES HepG2 MMM (1 £5,n=6)

Table 3  Effect of berberine on OA-induced HepG2 cell (x + s,
n=6) mg-g !
HH FEEWE/mg- L CHO TG
2 - 46.38 +1.92  107.71 £7.30
HLHY - 58.02 £5.10"  209.62 +40.78"
Wi & 10 52.29 £5.94  219.15 +41.28
20 63.44 +9.08  219.09 +30.72
40 72.42 £8.32%  228.20 +26. 08

AU i, 22 ¥ RAKHI 41 HDL-C A1 LPL 5 5 9 @
T+ (P <0.05) , 3 ZE | 4] HDL-C,LDL-R FI
LPL &= Ul B S (P <0.05), Zw R il ad
HDL-C,LDL-R 1 LPL & &8 B F- 5 (P <0.05,P <
0.01) H HMG-CoA if J5i /i & = Wl 2 BE AR (P <

0.05),#E & &4 HDL-C, LDL-R F1 CYP7Al
FHUEIE (P <0.05,P <0.01) ; 5 H R ARG &
4 HDL-C & & W i FH i (P <0.05) , B AR &K il &t
¢4 HDL-C,LDL-R 1 LPL 4 & B B 7} & (P <0.05)
H HMG-CoA if Ji7 fiff 7 1 B i FE AR (P <0-05> AR
Z &K 4 HDL-C,LDL-R, CYP7A1 1 LPL % & B
HBIE (P <0.05,P <0.01) H HMG-CoA £ J& fiff &
HUBEEM(P<0.05), HRAKHMEHAW R, W

i’%s ~70
4 itig

o5 I L 2 L T 22 24 ) A AR P 23 0 980 2
— AL A A 2 K B A1 P o e i L N D
i o 8 i R T AR O3 A S 2 AN ER T P AE
] — AR R A s B RIS AT 2 2 BN BAC M L

£S5 EEBEXWHERIFES HepG2 4Afu s HMG-CoA ,HDL-C,LDL-R,CYP7A1,LPL fi& Mg (x +5,n=6)
Table 5 Effect of curcumin on HMG-CoA, HDL-C, LDL-R, CYP7A1l, LPL content in OA-induced HepG2 cell(x +s,n=6)

2 5 Ei‘%%zfg/mg'l_fl HMC»C()A/ng'g_1

HDL-C/pmol-g ™'

LDL-R/ng-g " CYP7Al/ng-g ™" LPL/ng-g ™'

225.70 £58.55 134.75 £23.92 249.40 £70.79

251 - 33.26 £3.15 1.95 +0.50

P - 42.07 £3.99" 1.22 +0. 19"

EWE 2.5 37.64 +12.93 1.73 20.32%
5 34.50 +13.24 1.67 £0.24%
10 30. 86 +3.22% 1.87 +0.28%

137.42 +36.53"
172.37 +37. 65
191.72 +40. 59%

210. 55 +45. 03

105.77 +11.11"
98.01 +13.54
92.72 £9. 14

117.72 +6.87

135.02 +28.98"
236.37 +41.48%
268. 96 +58. 652

299. 64 +56.38%)

TS Al Y P <0.05; SHALH A P <0.05,7 P <0.01(5£6,7 [i])

K6 HEZENWHEEIFES HepG2 4l f HMG-CoA ,HDL-C,LDL-R,CYP7A1,LPL By &M (x +s,n=6)
Table 6 Effect of berberine on HMG-CoA, HDL-C, LDL-R, CYP7A1l, LPL content in OA-induced HepG2 cell(x £5,n=6)

A R E/mg- L

HMG-CoA/ng-g"~

! HDL-C/pmol-g ™'

LDL-R/ng-g "'

CYP7Al/ng-g "

LPL/ng-g ™!

51 -

5 -
WiER 10
20
40

24.25 £3.65
31.83 £2.38"
36.97 +6. 89
36.40 +7. 80

45.49 £10. 67

1.42 0. 19
0.89 +0.22"
0.96 0. 07
1.51 £0.56

2.06 £0.27%

156.39 £31. 83
106.30 = 11. 42"
149. 17 £34. 38

170. 51 +46.70%

210.25 +32.81%

85.26 9. 65
58.99 +12.26"
64.46 +15. 47
83.52 £23.26

106. 73 +31.15%

214.94 £52.72
111.70 £9. 63"
146.20 £51. 89
122.87 £6.74

143.20 £46. 06

.82 .
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*®7 BIRE3HEIFS HepG2 i HMG-CoA ,HDL-C,LDL-R,CYP7A1,LPL { &M (x £s,n=6)
Table 7 Effect of puerarincan on HMG-CoA, HDL-C, LDL-R, CYP7A1, LPL content in OA-induced HepG2 cell(x +5,n=6)

A% FaEkEE/mg-L”"  HMG-CoA/ng-g~' HDL-C/pmol-g ™' LDL-R/ng-g "' CYP7Al/ng-g "' LPL/ng-g ™!

2 H - 31.82 £4. 80 1.57 £0.29 142. 40 £46.52 105. 83 +18. 24 229.91 +69. 09

FoL TR - 43.20 6. 48" 0.86 +0. 045" 92.01 9. 88" 53.16 £17.98" 124.69 +31. 63"

WARE 75 37.13 £5.86 1.71 0. 46% 122.94 +37.90 79.09 £12.26 195.27 +81. 15
150 31. 46 £4.80% 1.72 +0. 447 121. 84 +26. 16% 82.35 +15.41 201.79 +30. 387
300 31.07 £4.92% 1.59 0. 08> 141.28 +32. 13% 84.20 +13.79% 201.70 +22.27°%

Ve 1L JIE 245 ) 5 T ook 26 B #E AR AE T, A B
1 AE R R [T P DA T A WA, AR AR 400 e O
(9 P A O [ 2

Mg A CHO H1 TG & & 2 H) % = i ML AE /Y
PG bR . Trtion WR-1339 J& — i 4E 25 + 3 1/ 1% P
FR BRI Js TR K A 1 WL 18 ~ 24 b JE 2 /N B
CHO, TG /K Fh 5, 1 pl s i i 5580 F 5 4%
RN, 52 HAH R BEAVA /N RUE o CHO L, TG
KT MACE R 7 TR 2596097 1 e, il W45
2l ) i 20 /0 BUILTE o CHO F TG & 1 #5078 3%
WA , 2% B XUBE O IR 7 HAT R B B R R RCR

TR R A i T k4 R e VT 4 ) T il
L AERL R, 72T SOk F A S E— 2B ot
XU JH R 5 KPR AR 1 £ BA JUS o 2R
RAE AR R R B AR . ARSI e R 3
A O 53 FE AR S UM R 175 3 (19 HepG2 20 fifd 452
AUV JRIE T AN CHO R TG (5 i, 918045
SR 7R 220 R ) i 2 0 R 5 5 HepG2 41 Jifd
CHO &5 & 5§20, 80 3% 3R e 70 4 20 T 1 ) il R 15
T HepG2 4ifig b CHO & & 2 Jh i, 55 AR K 5 71
BT B IR S S HepG2 4 i CHO & & B 3%
TR 5 22 B R A B AR R R 2T R Ik R
HepG2 4Nfigrh TG & & 3% T K, 0% R & 5 it 20
XFMPR 5 HepG2 Al TG B & A W o

HMG-CoA 3£ JE i, HDL-C, LDL-R, CYP7AL L)
K LPL A8 05 i e i AR 72 b i F 248 A
PRI JIEL [T 5 Y 5 S 7R TP UE PP 2E 4T, HMG-CoA 8
JiF 2 X — AT 2 A R g, 30 ] HMG-CoA ik
RN (111 RN AN P NS Gl N o [ i
T 454 BMIK % IR 45 1 (low-density lipoprotein ,
LDL) th 47 5 iz FAC i, LDL 52 {& X%} LDL ) 75 Wi
HE bR LDL A e 12 3 72 vh fie o OC B8 B9 309, 1
Wb 75% LI b LDL 2852 AT 4 o 2 i Y LDL 3% 4
HER, I3 25 20% HDL-C 3@ i J8 [ B i 5% 2
(reverse cholesterol transport, RCT) i 14 ¥4 12 3| iT IE

IE BME T 1R B 4 G o B HE A A TR AR
LDL 7 & & 42 F1 RCT 3 42 Al ifn ¢ v AR [ 5
W o IR R R [ A 3 AR 2 B, CYPTAL
it 2 Y R A Ak 7 %) B S 200 A b I [
KT RN, A M b Y LDL A2 4K 1, 35 2 i
LDL % T 40 i 5% B, o ] DL i 5% BR B R
LPL 3= B K fi# 1 2% o 2L BE f0KE ( chylomicron, CM ) #01
e (1 % FE g &5 H ( very low density lipoprotein, VLDL)
i TG, 7 CM fil VLDL [ % i h K EHBAEH,
PR LPL 3 4 34 5 AT DA #1038 TG 7K i, B A i
4% VLDL /K, #EfiJ8i 2> VLDL [ LDL (%% 4k , M ifii
REAIC i 5 I %5 B2 AR &5 11 JH [ B (low  density
lipoprotein cholesterol, LDL-C) I CHO 7K, & T #f
FERCEL NG T5 A RO 53 % CHO F TG AR 52 0 11
HARHLE A S0 3 — 2D A I T 3 b 32 A U8
XTIMBR 5 % HepG2 4 i rh HMG-CoA if J5 i, HDL-
C,LDL-R,CYP7A1 LI M LPL & & W, BF5K 45
R MR S B HepG2 4 g rf HMG-CoA £ J§
WiF & % F) 5  HDL-C, LDL-R, CYP7A1 1 LPL &
i PR, 22 B R N 2 R B AR R 5
HepG2 4 i i HMG-CoA & J5 il 7 5, {H 23X 5 5
IS5 BT AS RO 4R N CHO & & AN M7 )G, 1 55
K25 Xk HDL-C fl LDL-R (4 & &4 i 7+,
X AT HE 5 4 M A B P T R IR s 9R /0 T A i RCT
I LDL SZ AR A2 A OC , i A& A 110 45 2R 3t 2 4 L
CHO & BEAANT, HRRENEHAEY TS
HDL-C Al LDL-R B &5 4, {H 3 55 552 56 000 45 49 4 g
P CHO & 8 DA o8 & , 1 55 30 45 2R 4 7s HMG-
CoA & HLFEAR, CYPTAL & 5 Fh &, 3X A fig J2 K S 41
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