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Effects of Buyang Huanwu Decoction on Lipid Metabolism and Hepatic Tissue in Hyperlipemia Model Rats
ZHANG Yukun, YUAN Yin, FENG Yuenan, BIAN Jingqi, XIAO Hongbin, NIU Wenying (Experimental and
Training Centre, Heilongjiang University of TCM, Harbin 150040, China)

ABSTRACT OBIJECTIVE: To investigate the effects of Buyang huanwu decoction on lipid metabolism and hepatic tissue in
hyperlipemia model rats. METHODS: Male SD rats were randomly divided into blank control group, model group, positive
control group (simvastatin 0.004 g/kg) , Buyang huanwu decoction low-dose and high-dose groups (3.5, 14.0 g/kg, by crude
drugs), with 10 rats in each group. Except that blank control group was given water intragastrically, hyperlipidemia mode of other
groups was established by intragastric administration of fat emulsion according to the body weight. From the 21st day after
modeling, the rats in each group were given water or fat emulsion in the morning and water or corresponding drugs in the
afternoon for consecutive 20 days. After last medication, the contents of TG, TC, LDL-C, ALT, AST, LCAT, PLTP and HL in
plasma were determined in each group; the contents of LPL, MTP and HMG-CoA redutase in liver tissue were also determined.
The pathological changes of liver tissue were observed in each group. RESULTS: Compared with blank control group, the contents
of TG, TC, LDL-C, ALT and HMG-CoA reductase were increased significantly in model group (P<<0.05 or P<<0.01), while the
contents of HL, LPL and MTP were decreased significantly (P<<0.01). Compared with model group, the contents of TG, TC,
LDL-C and HMG-CoA reductase in administration groups as well as the contents of ALT, AST in Buyang huanwu decoction
low-dose and high-dose groups were decreased significantly (P<<0.05 or P<<0.01); the contents of HL and MTP in administration
groups as well as the content of LPL in positive control group were increased significantly (P<<0.05 or P<<0.01). Pathological
sections showed that the hepatocytes of model group were arranged irregularly, and there was obvious cell steatosis. The

hepatocytes in positive control group and Buyang Huanwu decoction high-dose group had almost no abnormal change compared
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slight cell steatosis in Buyang Huanwu decoction low-dose
group. CONCLUSIONS: Buyang huanwu decoction has a
significant lipid-lowering effect on hyperlipemia model rats,
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which may be related to the regulation of lipid absorption,
transport and metabolism by regulating the expression of lipid

metabolism related enzymes and transporter.

KEYWORDS Hyperlipemia;  Rat; Buyang huanwu
decoction; Lipid metabolism; Hepatic tissue
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1.1 {2

iMark BUifHR{Y (35 [ Bio-Rad 23 1) ) ; 7600-020 % 4>
A 344k 2812 ( H 4% Hitachi 23 #] ) ; MIKRO 220R %25
TR Uk 25 0L (H AR Hettich 28 7] ) 5 xs-500i 42 [ 2 Ifil
A A BT A [ A £ 92 g = T - (il ) A BRA AT
DZKW-D-1 BU7K ¥ 5% (1 B o A2 il 15 A BRA 7DD 5
HYQ-2121A U JE A (b st 1 Ak Ot B By 7 A A A BR A
F ) s BX43 B2 i 3358 ( H 4R Olympus A Al ) o
1.2 @5k

FNHIE Tz AR HE B 120 g /AT 4.5 g J11ES 3 g
FE6g g3 g 2I1E3 g Bk 3 gk, FikZ5H A 10
i (mL/g, F[A)KEH 0.5 h , IR 2 vk, SRt
[E] 4351124 90 .60 min, & 2 KRR, W46 245 1 mL 54
25 1.4 g, &5 AT B (PR BE 25, v 254 1A =4
B K 251 A FR S 7], 45 : 201706001, #EA% - 10 mg) 5 I
IR (LPL) ORI =Bt H i 518 2 11 (MTP) |, 3-
PR3- H I R PRI A T A (HMG- CoA )i il | B
Tl M AEL 1 /2 i 1ok S 4% B8 1 (LCAT) (B e B & A
(PLTP) ARG (HL) K75 & (R at d A= 9 1 A

- 1204 - China Pharmacy 2020 Vol. 31 No. 10

% B, 4t 5 4 51 v 20190525, 20190525, 20190526
20190525, 20190525, 20190525) ; TC. TG . LDL-C. N 44,
PR A% 2 i (ALT ) K2 2 MR % 2 (AST) ik & (rh AR
AR A BR A ] 454351k 182022 187831
180671182628 ,181316) ; JIH [ i | P F A 4L W B JIH iR
BT 2R R R AT BR A | 455430 2R 170305,
151025,150705) ; FpAKE LTI (AL RS E R A
BN H] 543 514 20180612,20170616) 5 52 1L 414 80
(254 B2 R PR |, 41b45: 20180821 ) ; A= il Eh
KRR AR BR Al dit5: 20180815) 5 HA4y
I A A, KON R AKX
1.3 ¥

T IE P SD R B 50 H P, 45T i 200~220 g,
M IR EEBE R K 22 S s o AR At Zh AR 71 TR
7 :SCXK(J£)2016-001,
2 FHik
2.1 A EESHRH

A R BOE PR PR SR LS, iR 43 2 BEAL S
N 5YL, BIZs (X BRAL B2 | BHPE X BR A (S AR T T
0.004 g/kg, 7K i 31 s e BRI AR & FH ) 2 A 6k KRR
SR 253 ) AN SR TOZ AR s fl it 20 (3.5..14.0 g/kg, LA
A2t K R 5 e BEONIR AR 5 70 4k KRR
gy FRE AN IIGR &) B 10 H 2S5 okt
HEZH R BB B 7K (1 mL/100 @), oA 2H K B4 HE ' i
JDiFL3 (1 mL/100 g, B 1 mL BE LA 6 % HH B 2%
JETR A . 2% 5 111 BL TS 80.0.2% TN KL A M5 WE | 15% J%
M. T4.8% 7K, il 48 5 1 BRI 50 “CoKi Rk
S I L ] P R P R S e B B A0 e , A J T A
T K FIIREREN , (5 2 58 4V, 5 in A it B LAY
fiii 80, NWTHFES B P L 2 FL Ak, S5 A 37 CARERE
100 mL) , & H B/ 1R, 154220 do M5 21 KR (52
B 21 R)FFIG, H H B aksiii iR k4 Bl 5k
IR FLA, T A4 4% 8 1 mL/100 g ARFE Hk (25
PR HEZH R AR 21 ) BSORE 0 ) o A 259 (45 25 25 40 | %
2220 d(5E5340d) .
22 HREE

TEE 2555 19 K (5255 39 K) TR S 4 R RS &
ANEEK , RIK G540 min J5 , 8 Z BERREE R B, T 3=
SRR M 3 mL, Z Mk PR AT EE ST , L 800x g 5.0 12
min, 435 M3, & o SR JE IS 4R BRUFFZH 2L, —3
SRR RGBT —80 CUKF TP ~-AE s 75— o [l
T 4% Z KPR 5.
2.3  MASFARFIhBE4EFRATNZE

B2, 27 B0 T 25 4 K Bl A ol o, R 4 A sl
k43 B A 72 1% TC . TG .LDL-C . ALT ,AST [/ &
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i, PR REAE R R S B TR
2.4 PBERAIEHE ERRT N E
2.4.1 I3 LCAT .PLTP HL & HU“2.2" 1 &40
R BRI At 3, SR FH IR s 2 WO RN 7 12 Al A
K60 1M 3% H LCAT . PLTP HL /9 & 5, A% 44 FERH 1 328
F UL B
2.4.2  HFHZH LPL MTP . HMG-CoA it JR i &1 B
“Q.27 TR A I AU 1 R, DIER BT
BRSSO 9 f5 i A BRER K, UK L AFEsS 3
min il & HFH LA . R FHL AR E R, T4 C
T LA800xg 250> 12 min Ji7 , BU_F I, R FH G He e Wit
BRFIN 52 32 DA T A SRS I 45 21K RRUFF4H 21 LPL \MTP .
HMG-CoA i Ji il (1) 5 i, 7™ 4% ¢ BEORH 7 12850 8 wi B 45
Btk
2.5 FFARREFESFNER

Be2.2” Wi R [ 2 T 4% 2 2 R WP IF 48
I E A YR (R4 pm) AR A B 2R B
3 min. " FZEPE 8 min. JC/K BB /K 5 min )&, LLIRAK
KU 4 8 min, KUEJ , PAFEL Y4 2 min, FRROKTE, DA
LR FE R K 2RI 2 9k, 2 b YER I R ), B
Fotsf B N WS 2V i
2.6 FiItFEFHE

K FH SPSS 22.0 A X B A T 531430 o SEBR AL
WL x £ s RoR RN ZR Jr 20 Wikt r 2 41 m
B8, R LSD- K Ser A T 2H R PH  LL 4 . P<<0.05 /R 22
SAGIEE L
3 #R
3.1 IMASFARTIhREFSFREEIL

Sz el B e, B 2 R BUIM 2K o TG L TC.
LDL-C . ALT % & ¥ 1 2 It (P<<0.05 5 P<<0.01) ; 55
FERIA P35, 45 45 25 41K Ui % o TG . TC \LDL-C & &
DL KD FHAE FAIG | 77 2 2 R BRI 2% A ALT L AST %
4 E PR (P<0.058; P<<0.01), W 1.
1 BAXRMAEFFIIGEERNUELER (x L5,

n=10)

Tab 1 Determination results of plasma lipid and liver

function indicators in rats of each group (x s,

n=10)
A5 TG,mmol/L  TC,mmol/L ~ LDL-C,mmol/L ALT,U/L AST,U/L
AR 0524008  LIST0.04 0241006  3500%723  62.50%6.06
fR 07140137 319£081°°  142£037°°  4963£1413° 5725£1330
PR e 0542004 2404041 102£027° 47714896 59.57£5.00
WRREAHIEARE 056£0.00% 2512025 109£030°  3L11£1665  35.10%11.82°
WRRTAEARA 056£0.05% 22710297 085£0.19%  2833%1458" 3643+13.78"

T 528 XTI AL, " P<<0.05, " *P<<0.01; SRERIZ H ' P<
0.05,%P<<0.01

Note: vs. blank control group, * P<<0.05, * * P<<0.01; vs. model
group,"P<<0.05,"P<<0.01
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3.2 IM#H LCAT .PLTP HLEEZEH
523 O BRAE L%, R0 2 R B il % HIL % 1l
ERRAR(P<<0.01) ; SRIRIZ LA, 25 45 25 1K Ui 3
HL & 1 #4122 715 (P<<0.05 5 P<<0.01) 5 111 & 2H K Bl
LCAT .PLTP % it 4[] FL &, 22 S e ge it s L (P>
0.05), FEML# 2,
®2 HKAKRMEHLCAT PLTP HL &EHNEL
R(x+s,n=10,ng/mL)
Tab 2 Content determination results of LCAT, PLTP
and HL in plasma of rats in each group(x * s,
n=10,ng/mL)

A3 LCAT PLTP HL

S HHRAL 170.54 £ 56.44 £41£1223 45431783
| 13443 £53.05 4315580 29384536
(EERapE 160.54 +60.85 465411324 36.50+7.26"
AR 4 131.65425.64 39.00£9.35 35464692
AR AL e A A 1498243737 50.79+16.45 3738+ 5.60°

T 528 PR R L, P<<0.015 SARRIZA 4%, "P<<0.05, "<
0.01

Note: vs. blank control group, * * P<<0.01; vs. model group, "P<<
0.05,%P<<0.01

3.3 BFALH LPL MTP HMG-CoA iR & ETL
5 a5 PO B AH e A, A A R BRUTF2H 24 rp LPL
MTP % 183 i R I, HMG-CoA A J5 il 75 i il 2 T )
(P<<0.05 5% P<<0.01) ; S5 RUZH HO A, BH A X B 2H R B
A2 LPL 55 4 LA S 45 25 25 AR BRUTFZH 2R MTP %
R E TR, &S AR B2 HMG-CoA i )i
il o B 2 BRI (P<<0.05 8 P<<0.01) , 304 3.,
£3 BAHAKXBFALS LPL MTP HMG-CoA iE &
HBEEMNELSR (x+5,n=10,ng/mL)
Tab 3 Content determination results of LPL, MTP
and HMG-CoA reductase in liver tissue of rats

in each group(x*s,n=10,ng/mL)

A5 LPL MTP HMG-CoA b i
iR 44.869.08 12.38+3.64 5175+11.36
A 28554387 786£2.70 63841 13.84°
PR AL 33.5416.61° 1251£430% 50434 12.05°
MR AL A 3093+697 1041314 49.66+7.77°
ANPEE B AL 25.90£4.69 11124387 49.65+723

1 52 IR L, “P<<0.05, " P<<0.01; SRR i, 'P<
0.05,%P<<0.01

Note: vs. blank control group, * P<<0.05, * * P<<0.01; vs. model
group,’P<<0.05,"P<<0.01
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JTFEAR L HE S AN KON 240 6 R AR, B P e DL i L
JEEZIN I SRS ) 2 P S ) 200 A A A 5 B P )
R UL SR T A MRS B 57 T/ IR B3 A
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Fig 1 Micrograms of the pathological changes of liver

tissue in rats of each group (HE staining, x200)
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