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Effects of compound Baizhu extract on lipid metabolism, hemorheology and mi-
crocirculation in rats
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ABSTRACT: AIM To observe the effects of compound Baizhu extract (CBE, Atractylodes macrocephala refined
extract, Monascus purpureus extract) on lipid metabolism, hemorheology and microcirculation in rats with hyper-
lipidemia. METHODS The SD rat models with hyperlipidemia were established by feeding high sugar, fat diet
and by having more alcohol for four weeks, then the rats were given intragastric infusion of compound Baizhu extract
at low- (16 mg/kg) , middle- (24 mg/kg), and high-dose (36 mg/kg). Ezetimibe was adopted as a positive
control drug. The blood lipid of total cholesterol (TC), triglyceride (TG), high density lipoprotein cholesterol
(HDL-C), low density lipoprotein cholesterol ( LDL-C) and atherosclerosis index ( Al) in rats were measured
every two weeks. In the 7th week, the tail microcirculation was detected, and in the 10th week, inferior vena cava
of rat blood was sampled to measure hemorheology indices and the serum level of lecithin cholesterol acyltransferase
(LCAT), and contents of TC, TG, fatty acid synthase (FAS), 3-hydroxy-3-methylglutaryl coenzyme A reduc-
tase (HMGCR), acyl coenzyme A cholesterol acyltransferase ( ACAT) in liver were detected. RESULTS Com-
pared with the model group, serum TC, LDL-C, AI, together with hepatic TG, HMGCR, ACAT levels of all

test groups decreased, serum LCAT level increased, hemorheology and tail microcirculation had significant im-
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provements. The serum HDL-C level of high-dose compound Baizhu extract group increased, while hepatic TC and

FAS levels decreased. The serum HDL-C level of middle-dose compound Baizhu extract group increased. The he-

patic FAS level of low-dose compound Baizhu extract group decreased. CONCLUSION Compound Baizhu ex-

tract inhibits cholesterol activity, lipid synthesis, and promotes cholesterol conversion to adjust lipidic metabolism

which improves hemorheology and microcirculation.

KEY WORDS: compound Baizhu extract (CBE); hyperlipidemia; lipid metabolism; hemorheology; microcir-

culation
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(0. 9% AEFHERK (9 f5IAF) 4.5 mL, FEVoKIBEH
H% 10% 15128, 3 500 r/min B5.0> 10 min, WRHEC
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F1 EE4FARMAEKE (¥x+s5, n=10)

Tab.1 Serum lipid levels of rats after modeling for four weeks (x s, n=10)

5 il v T 4 JE B K
- (mg-kg™") TC/(mmol L") TG/(mmol-L~")  HDL-C/(mmol-L~") LDL-C/(mmol-L™") Al
1E 5 X R 2H — 1.53 +0.31 0. 65 +0. 09 0.77 +0. 15 0.46 +0. 18 0.98 +0. 11
FEEFR N R 20 — 1.93 0. 45* 1.28 +0.37* 0.70 =0. 09 0.65 0. 35 1.79 £0. 64**
KA 1 1.91 £0.41* 1.47 +0. 46* 0.69 0. 08 0.55 0. 41 1.81 +0. 76*
SHAREREA 36 1.98 +0.29* 1.68 +0. 45" 0.69 =0. 10 0.53 +0. 19 1.94 £0.57"
AR IR 24 1.94 +0. 28" 1.58 £0. 40" 0.68 0. 15 0.54 0. 18 1.93 £0. 65"
27 ARG 2L 16 1.93 £0.27* 1.26 £0.32* 0.69 0. 14 0. 66 £0.22 1.82 +0. 28"
E: SEH B4, P<0.05,%P<0.01
Fx2 KH2FAXMNSENEREARMAEKENZE (x+s, n=10)
Tab.2 Effects on serum lipid levels of hyperlipidemia rats after CBE treating for two weeks (x +s, n=10)
5 il 252 2 JA gk
- (mg-kg™')  TC/(mmol-L°") TG/(mmol-L~")  HDL-C/(mmol-L~") LDL-C/(mmol-L™") Al
=g oyl — 1.48 +£0.27 0.74 £0.24 0.66 +0.17 0.49 +0.29 1.45+1.10
TR IR 2 — 2.11 £0. 40% 0.99 +0. 40 0.60 0. 09 1.06 0. 39" 2.56 +0. 68"
ST 1 1.71 +0.26 * 1.52 +0. 48 0.63 0. 08 0.40 +0.26 ** 1.76 +0.54*
EITEAAR B 36 2.08 £0.29 1.46 +0.27 0.62 +0. 10 0.79 +0. 20 2.38£0.59
G AR A 24 2.04 £0. 40 1.31 £0.43 0.63 +0. 14 0.81 +0.20 2.28 £0.44
7 ARG A 16 2.20 0. 35 1.29 +0. 51 0.62 +0. 14 1.00 +0. 39 2.71 £0.96
e SIEW A IRA R, P <0.01; SRR A, P <0.05, P <0.01
R3I KA 4EAXNSENEREEKRMAEKENEZE (x+ s, n=10)
Tab.3 Effects on serum lipid levels of hyperlipidemia rats after CBE treating for four weeks (x 5, n=10)
- Fiilk= v 252 4 R KT
A (mg-kg™") TC/(mmol-L 1) TG/(mmol-L~")  HDL-C/(mmol-L~') LDL-C/(mmol-L!) Al
1E 4 R ZH — 1.60 +0. 24 0.68 +0. 15 0.65 0. 10 0.64 +0. 15 1.47 £0.21
FERI X AR 2 — 3.06 =0.98% 1.16 £0. 54 0.50 0. 08* 2.03 +1.03*% 5.19 1. 77%
ST 1 1.81 £0.30** 1.64 0. 54 0.65+0.12* 0.42 +0.38* 1.85 +0.56 **
S AR A 36 2.24 £0.48* 1.47 +0. 53 0.63 +0.07* 0.94 £0.42 2.68 +1.23
S AR A 24 2.16 £0.30** 1.60 £0.54 0.62 +0.08 * 0.82 +0.41 2.55+0.79*
8207 ARG 2 16 2.51£0.29* 1.48 £0.34 0.57 0. 10 1.27 0. 32 3.53 £1.02
T SIEHE IR, P <0.05,%P <0.01; SRR AL, P <0.05, *P <0.01
F4 A6 AXSIEMAEZREEKRMEKFHHNE (X¥+s, n=10)
Tab.4 Effects on serum lipid levels of hyperlipidemia rats after CBE treating for six weeks (x s, n=10)
a5 s 7524 6 JR LG /KT
o (mg-kg™!) TC/(mmol-L~") TG/(mmol-L~")  HDL-C/(mmol-L~") LDL-C/(mmol-L™") Al
TE T R ZH — 1.60 0. 16 0.64 +0. 16 0.69 +0.07 0.62 0. 13 1.33 +£0.20
RN B2 — 2.93 +0. 50% 1.28 +0.38% 0.58 £0. 09 1.77 £0. 53% 4.11 £0.93%
ST 1 2.01 £0.32* 1.70 0. 53 0.86 +0. 13 ** 0.44 +0.42* 1.35+0.19*
B AR REREA 36 2.28 +0.41* 1.32 0. 24 0.69 0. 07 0.98 £0.30* 2.29 £0.51*
SR d 24 2.38 £0.23 ** 1.17 0. 34 0.70 0. 11 1.15 +0.27 2.54+0.86"*
557 AR 2 16 2.61 +0.32 1.37 0. 19 0.73 £0.12 1.27 £0.32 2.66 +0.51*
T SIEHE IR, P <0.01; SEERIXIRL] HE, * P <0.05, “P <0.01
#x5 EFBARERYXSHEMEZEEXRAFEKENEME (Xx£s, n=10)

Tab.5 Effects of CBE on hepatic lipid levels in hyperlipidemia rats (x = s, n=10)

215 K4/ (mg-kg™") TC/ (mmol -g prot =) TG/ (mmol-g prot=")
1EH X IR — 0.17 £0.09 0.27 +0.02
BEALT 2] — 0.43 0. 05% 0.34 +0. 04"
kAU 1 0.24 +0.06 ** 0.24 +0.05 ™
57 AR R 2 36 0.28 +0.07 ** 0.16 +0. 03 **
IR 24 0.37 +0. 08 0.20+0.10"
S5 AR B 16 0.34 0. 09 0.17 £0.03 ™

. HIEH AR, P <0.01;
1440

SRR HEAL LA, P <0.05, P <0.01



2016 4E7 A WOk % July 2016
38K HBTH Chinese Traditional Patent Medicine Vol. 38 No. 7
3.3 strEAg s AL A K H ek BT REAR A B K HMGCR Jz ACAT /KRS (P <0.05, P<0.01);

8% SIEE X IRA e, IR RE L KRR v
LCAT 7K V- [ A%, JFE FAS, HMGCR A ACAT 7k
FTbE (P <0.01), SRR e, A
AL 50 20K BUMLTE LCAT /KT, JEE

L ARFIE ALK R BE FAS /K0 B I (P <
0.01), W6, &8T5 HAREBYRET = i
MAE K LIl 3 A LCAT 7K P, 4 il iF iE FAS
HMGCR & ACAT 7K,

F6 EFBARRRYNGAEMAEZEEXRERARGEXEKFHZE (X5, n=10)

Tab. 6 Effects of CBE on lipid metabolism enzyme levels in hyperlipidemia rats (x +s, n=10)

. I/ 1ML JHEIE

j (mg-kg™')  LCAT/(pumol-L°") FAS/(nmol-L~") HMGCR/(U-L™") ACAT/(U-L™")
1E ) R 2 — 37.84 +1.59 7.85 +0.39 34.94 +2.68 62.22 £6.13
b o) — 33.93 £2.17% 9.78 +0. 65" 41.49 £3. 24" 73.85 +5. 78"
AT A 2 1 35.18 +£3.42 8.84 +0. 84 38.05 +3.59 69.69 +6. 16
B ARG A 36 37.41 £2.03 * 8.06«1.16 ™ 33.57 £3.35* 59.73 +5.92*
2 AR A 24 36.43 +1.90 ¢ 8.98 +1.04 34.67 £3.39 60.43 +5.52*
27 ARG 4L 16 36.78 +2.26 8.49 +0. 81 ** 36.20 +4. 11 ™ 62.16 £6.49 ™

T HIEHMIRALLE, P <0.01; SR IRALEE, *P <0.05, P <0.01

3.4 xR daE LA K i R T S A8 AR 0
5 E 0 B H g, MR R 4R R 3. 30,
200 s~ UIAE R R (A AR L 1 B KT TS
(P<0.05, P<0.01), ‘SHIBR A LEE, &7
AR AR B 25 7k 201K R 1L 5 78 O 340 D

PR AIRE 30, 200 s~ PR R [ 4 i B2
B (P <0.01), il KR 30 s ' IR
TREMBEREML (P<0.05), W7, $&RE75
ARSI REREAR P W DIAS 5T B 2 i 5 A ot
KEHE, (AXHEDIAERFE TN (P >0.05),

F®7 EFARERYNSEIIEZEERBROERTFHZNE (x+ s, n=10)
Tab.7 Effects of CBE on hemorheologies in hyperlipidemia rats (x +s, n=10)
5 fliE/ A MEEE/ (mPa-s ™) JII¥ %0094
- (mg-kg’]) 35! 30 57! 200 s~ ! (mPa-s’l)
1E T R LH — 11. 60 £0. 30 7.66 +0. 62 6.85 0. 64 1.25+0.26
FERIXS HE 2H — 12.53 +0. 36™ 8.79 +0. 56" 8.04 +0. 66" 2.99 £0.75"
kA 1 12.25 +1.57 7.10 £1.35* 6.16 £1.28* 1.36 £0.22*
RS 36 12.00 £0.79 7.59 £0.61** 6.97 +0.59 ** 1.23 +0.20 *
BT AR R 24 12.27 +1.06 7.53£0.61* 7.34 +0. 65 1.35£0.25*
7 ARG 4L 16 12.49 1. 84 7.60 0. 48 7.50 0. 31 1.16 +0. 18 **

T HIEW XA, P <0.05,%P <0.01; SRR ILEE, * P <0.05, 7P <0.01

3.5 & AE AL A K SRR A F 09 ol
SIEEXTIRA L #e, RIS IR 4k R S a2
MFEFEE (P <0.05); 5B E L, 7
FIAR SR B 45 791 21 K BB SR A0 20 ot 378 e 38 T
(P<0.05, P<0.01), W8, K1, #REHHAKR
PRI RE R 2 AR IAE A FRURE B PG PR A

*8 EHEREBEY X B RS M AE AR K R 56 418 R

MEMFM (x+s, n=10)

Tab. 8 Effects of CBE on tail microcirculation blood flows
in hyperlipidemia rats (x s, n =10)
ZH 51 FH/ (mg-kg ") THAG A LI 1/ PU

1B TR — 175.77 £32.97

HERIX BR 2H — 146. 74 £26. 19*

kAT A A 1 162. 40 +8. 66

S ARFEREA 36 190. 75 £21. 81 *

BT AR R4 24 203.93 £36.36 **

S ARG 16 179. 95 +66. 47 *

T GIER X IR AR, " P <0. 055 GHIRIX AL AR, * P <
0.05, **P <0.01

Flux

Inege
776, 1 S
ssz! ‘! E i
388 {
|
1 z
C D E F

A B
A EHXTHEAL B, BURIXIHEAL C. RITEAL4L D BHIAR
ElEA B ZOrEARWTIRG Fo 07 AR R
A. normal group B. model group

C. Ezetimibe group D. CBE

high dose group E. CBE medium dose group F. CBE low dose group

E1 78RR S MR 2 K R E S M E M
RENEIE (X5, n=10)

Fig.1 Effects of CBE on tail microcirculation blood flows

in hyperlipidemia rats (x s, n =10)

4 itig
R MLAE & TP B SR R RIuRE, BARd 2
WAR TSGR RAK, (R MEfTRERS, BRI E
RV, SRR A . ity 4 P P A i 3 42 5% )
P R, KHKEET, CWHEETE, K
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Bizz, HECT L, WET R SEil i Eg S
B U i bR H, KA H 2 A s b A<
I, APRAERBGR AR AR, N2 B, 23 inEe 1
(AL o ASHIFSE SR K v A e B TRl B 5 T R
MR SD KR, AR KB 7 TC. TG, LDL-C
K ALK, BFAE TC, TG /K- B FH . 76 = i
TARFSERE m A2, AL o SO H T 3
FIRILAE , AR A AL HFIREAT . RIELER
REAERFIES

PR IR R B g
MUAE B FEASGHL R R s, KIBAE, FER B
ke, JERCAR M, WS ARRRREMUR ARG
W, 507 AARIEE Y B A ARFA R, HAREA
£2 BEB AR DI, 5 s AR E FIE WA
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