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T2 KR 4128 LDL-R mRNA Fli ARIE G55 R IR B E AL (P<0.05). (L S s W R 2R 5 H 2800 52 & R 2= BUIR i
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Effect of total flavones of Crataegi Fructus on lipid metabolism and expression of
low density lipoprotein receptor in rats with fatty liver induced by complex factors
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Abstract: Objective To investigate the effect of total flavones of Crataegusi Fructus (TFCF) on lipid metabolism and expression of
low density lipoprotein receptor (LDL-R) in rats with fatty liver induced by complex factors. Methods Animal model of fatty liver
was established by alcohol combined with high fat diet. Rats were randomly divided into six groups, except the normal and model
groups, rats in TFCF groups were daily ig administered with TFCF (0.3, 0.6, and 1.2 g/kg), and rats in Dong-Bao-Gan-Tai group were
daily ig administered with Dong-Bao-Gan-Tai (0.6 g/kg). It was measured that the contents of ALT, AST, AKP, TG, TC, HDL-C, and
LDL-C, the blood viscosity, and indexes in the serum, TG and TC in the liver during this experiment, respectively. The left lobe of liver
was observed by histopathological staining, and the immunohistochemical staining and RT-PCR were used to observe the effects on the
expressions of LDLR mRNA and protein. Results Compared with the model group, TFCF groups could remarkably decrease the
content of lipids, ALT, AST, and AKP in the serum and TC and TG in the liver of the experimental fatty liver induced by alcohol
combined with high fat diet; remarkably decrease the blood viscosity (Sr3 and Sr200) and assembling index of RBC, as well as
hematocrit (HCT), but remarkably increase the deformation index of red blood cells (RBC). The pathomorphological results of hepatic

tissue showed that fatty degeneration and inflammatory reaction of TFCF groups were lightened compared with the model group. The
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RT-PCR and immuno-histochemical staining results showed that compared with the normal group, the model group could remarkably

decrease the expression of low density lipoprotein receptor (LDL-R) mRNA and protein in the liver; Compared with the model group,

TFCF groups and Dong-Bao-Gan-Tai group could remarkably increase the expression of LDL-R mRNA and protein in the liver of the

experimental fatty liver. Conclusion The results show that TFCF has good effects on the treatment of fatty liver induced by alcohol

combined with high fat diet in rats. The possible action mechanism of TFCF possess obvious effect of regulating the disorder of lipid

metabolism, ameliorating hepatic function, as well as increasing the expression of LDL-R in hepatic cells of rats.

Key words: total flavones of Crataegi Fructus (TFCF); fatty liver; lipid metabolism; low density lipoprotein receptor (LDL-R); complex factors
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Table 1 Effects of TFCF on hepatic function of rats with fatty liver induced by complex factors (x +s )
-1
a Altieke @R — ALTAUL ) —
ey R 2 AR R 4 AR
POyl - 10 4270+ 7.50" 40.80+ 5817 36.20+9.25
R - 12 62.31+13.95 54.83+15.46 33.45+8.12
Ll 3 I 0.3 10 61.60+13.68 32.00+ 3.817 30.70£5.72
0.6 10 57.40% 9.06 3130+ 7.337 32.30£6.02
12 12 61.381+16.98 36.58%+ 9.46" 36.8319.00
REHE 0.6 11 68.3619.20 47.91420.16 39.14+4.49
-1
4 Alit(gke) SR — ASTHUL. ) x
S YRR 2 IR GEE RIS
xof I — 10 161.40+19.75" 209.50+26.21" 86.38415.50
ei] - 12 254.54+53.95 231.58+39.96 87.36+12.53
LA 5 2 0.3 10 263.90+44.87 169.56+15.78" 9578+ 7.87
0.6 10 272.90+48.97 211.404+25.83 90.70+16.79
12 12 261.92+42.77 201.67+£27.63" 92.174+12.47
REHE 0.6 11 253.71+£43.77 187.27+£26.27" 96.88+12.73
-1
i Miigke) BN — ARPUUL ) A
S PR 2 R B 4 R
i e — 10 197.30% 64.05™ 213.00£43.24" 143.44+12.75
ki) — 12 45508+ 78.31 432.92+90.42 177.33+26.83
LA 5 2 0.3 10 432.70+152.19 290.00+=37.90" 172.50+24.21
0.6 10 462.10+162.82 306.90453.29" 199.75+31.25
12 12 437.23+129.50 279.67+76.21" 187.92+47.27
REHE 0.6 11 420.36+134.79 306.82+68.58"™ 185.55+53.24

LR "P<0.05 TP<0.01
"P<0.05 P<0.01 vs model group
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A 2% 7] A B I A PR AR U A 2 B T s oo
b T 0 7R 2 L 0 T A 8 KR £ 40 g AR TE 4R
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JE. 2N N SRAR TR B 2T 4 o s B T v AT B A

A
3.5 WAE S E R xS B AT AR B K R AT Bl s TR 4H 41
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O K BRI AL A5 B A, S
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P\ B IR VAT W B G a3 o i
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Table 2 Effects of TFCF on lipid in serum of rats with fatty liver induced by complex factors (x +s )

iy 7 B s TC/(mmol-L ™) TG/(mmol-L™")
' (gkgh) H WEE  HAH 2K HAFARK WEHE HAE 2K AAE4 AR
Xof e — 10 14540177 1542012 123£0.19" 1.67+042 1.78+£0.51"  1.2640.25
iR — 12 7254224  458%0.63  2.18+0.46 1.68+1.15  0.954+0.24 1.2940.42
LA S B T 0.3 10 681%220 542+125  1.81+027 1744076 0772007  0.91£022
0.6 10 744%295  625+136  1.76+041° 1624069  098+023  0.65+0.14"
1.2 12 7.0943.07 4162092  1.60£036" 1.60+£1.07  0.85%0.13 0.7240.14"
REd#E 0.6 11 7184223 5114078 1984044  1.82£0.79  1.03£037  0.91£0.29
gl % il VALY HDL-C/(mmol-L ™" LDL-C/(mmol-L™")

(gkgh) H WEJE  SHAH 2K S ARK EHE HAF 2K AAB4 AR
ot — 10 12140117 14840.12" 1.124£027"  034£0.07" 0.17£0.04” 0.114+0.05"
P20 — 12 2994036 269024  1.83+£025  524+1.89  3.08+062  0.92+0.41
LA o 25 0.3 10 276+050  2.7740.24 1.58+0.30 4.40+2.44 3.86+1.18  0.58%0.14

0.6 10 2804047 2784025  1.58+024"  447+199  4.76+130  0.55+0.33
1.2 12 3.10£056 2614026  1.50+£029° 449+178 2674089 04710307
KEHE 0.6 11 341+064  290+£020° 1.81+033  538+2.08  3.67+0.88  0.81%0.32
LR LR P<0.05 TP<0.01
"P<0.05 "P<0.01 vs model group
#3 LWBSEEMESERMEMARMETC.TGH 3.6 WBEEIRMASHATEE KRATZHL LDL-R

T (xts)
Table 3 Effects of TFCF on TC and TG contents in liver
of rats with fatty liver induced by complex

factors (x+s )

moy N B o TG
(gkeg ) H (mmol-L ™) (mmol-L™)
Xt — 10 1.90+£0.77"  2.374091"
foi — 12 4294091 3.96+0.74
WA R 03 10 3.8540.85 3.80+0.68
0.6 10 336+1.06"  3.30+0.77"
12 12 3.16+0.99"  3.11£0.90"
REHR 0.6 11 3.61+1.18 2.8740.53"

ERMAILE: "P<0.05 "P<0.01
"P<0.05 "P<0.01 vs model group

mRNA F1E R FKIAR 0

& 6 FE 2 W[ ., RT-PCR Flfupedifbah R}
R, B 5 2 LE s, LDL-R mRNA FIEE [
KX BEC. HH 40 KRAFIE LDL-R mRNA
A A RIE SBA LA PG, SRR
FHRA G RGBT E R, R
B 0 52 A DR 2R SO RSO BRUIFAIE LDL-R
mRNA Fl8 [ RIA B T EH
4 itie

NG 52 44 (1) R A 25 Ok MR AR R 7 ) LA
i, MREAZAYoE 7 &M IEE AR 2k, H

x4 LWESEIXNEESEZBEMHFARMGERETFEREIEM (x+s)
Table 4 Effects of TFCF on blood viscosity and indexes in rats with fatty liver induced by complex factors (x +s )

3 il %/ LY 4= 1fiL % B /(mPa-s) MEEE P/ Aaioh Al Al Aol

(gkg) H 200" 3s! (mPa-s) JEAR RERE AR RIERRE
i e — 10 3.88+026" 8.75+£0.82" 1.194£0.09 042+0.04" 7.12+£0.98" 0.88+0.11 5.18+=1.08"
it — 12 4344041 9694074 1.084+0.10 046003 8941094 0.9240.10 6.74+1.42
MR 03 10 4132049  9.13+0.83" 1.142+0.12  0.38%0.05" 830%+1.11 1.06%0.12" 6.97+1.14

06 10 4114048 9314096 1.12+0.07 042+0.03" 829+0.75 0.96+0.09 6.34+1.02

12 12 3.9240.197 8.60+0.74" 1.17+0.10  0.40+0.02” 7.44+0.96" 0.93+0.10 5.66+=1.03
REHR 06 11 4.00%£041° 9254073 1.19%0.13 0.40%0.03" 7.85+0.83" 0.96%0.11 5.97+1.14
HRRIA L. TP<<0.05 P<<0.01

"P<0.05 "P<0.01 vs model group
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Fig.1 Effect of TFCF on pathomorphology of hepatic tissue

in rats with fatty liver induced by complex factors

x5 LD EEESEZHBRI A RATERIEAER T
M (xts)
Table 5 Effects of TFCF on the pathomorphology
of hepatic tissue in rats with fatty liver
induced by complex factors (x+s )

A Gillh VAL JH AR I
(gkg) H - + ++ 4t
XHHR — 10 10 0 0 0
HERY — 2 0 4 4 4
WS 03 0 2 3 4 1
0.6 10 1 5 3 1
12 12 1 5 5 1
REHE 0.6 11 0 5 4 2

Fo6 WERHEENESERBAENATIFA LDLR mRNA
MEBRIEEM (x+s)
Table 6 Effects of TFCF on expression of LDL mRNA
and protein in liver tissue of rats with fatty

liver induced by complex factors (x+s )

A5 HE o s LDL-R/ LDL-R
(gkgh R B-actin EAERE
i — 10 127520102  89.76£2031
it - 12 0.896£0.109*  32.824+17.33*
iRl 03 10 0.939+0.097  47.58+1291
0.6 10 1.015+0.134  69.75+20.01"
12 12 1252401017 77.93%£19.20°

REHHR 0.6 11 1351£0.095"  61.58+£15.91"

SR 2P<0.01; SEBUMAILLE: "P<0.05 T P<0.01
A4p<0.01 vs control group; "P<0.05 ""P<0.01 vs model group

RE BT (ke ") B X M
% 12 06 03

B-actin
LDL-R

304 bp -
221 bp

B2 gD EEARATHEL LDL-R mRNA Rz 0T
Fig. 2 Effect of TFCF on expression of LDL-R mRNA

of hepatic tissue

VAR AR AR KT, TR e A 4 £ B
FIREAME. LDL-R | 204 T4 554148, §F
SR 250 Bk R 40 o S5 A0 RS 1) SR 1T, R S 1)
545575 ApoE M1 ApoBigo MINEEH, #OCHEA
ApoB. E %4k, LDL-R (3= 2 2y fit 2 4 R [ e
BRI NG, T 200 it e ] e S o 3
IR IR R (0 e, X AR FEFR ) LDL 244112
(LDL-R pathway) ',

LDL-R @I 5Emii 3% LDL JEERAPLE, 15
M REEE (1K, DAZEFR A0 M A [ R FE 1R 8 A1
#7'%, 7¢ LDL AQHd b, LDL-R o £ .
W, WIEERER R RS AR T (IDL),
PRI LDL WA, 56—, it~ S 40 fu ki LDL,
14N LDL RB&A# . 24 LDL-R JE[A8 8% LDL-R #
BN, LDL-R HAEmy, XF LDL [F4rfiE. AR
WHRE ) I, Bfdiin s LDL W EERS N, # LDL-R
FENEA A AR . TR Y LDL-C
BUE I E LDL-R I&4235 5,  RILFAE LDL-R £
I RIAR A B e 7 e S e i F E 1 P g 7k L
TR, Ll a2y Py Ay T 0 DR e
471 LDL-R (%5t LR - b5 8 AR H 29T 501
AWHRN, KIAT Rk 2y, b 2552 5 I B IE A
FIHLEI A $25 LDL-R (%%, fi#kk LDL-R )
PHPRAS, (AT LDL s>, i i 2 B KT
Tan o A B 1L I i 4 v i I E K U LDL-R
mRNA 7K, 24402830 B Northern ENIZE 2448
TP S K HEO6 52 560 1 v i i e K R 4
LDL-R mRNA 7K-FI¥1 5200, IR 254903 5e Tt
KBl LDL-R mRNA /KF, HASEMKEOCR.
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JH- 5 ok v 24 i T v S 36 P v TR K BT 4

LDL-R mRNA {7k F,

L B S s R AR ALK BRI P B . B
TC R TG SR LA 0 35 1 A LA B
fid #5741 ALT A AKP (F35 T SRR L i
A, (AR B R AR AL AST (13 P A
TUAH LR AT 0 35 I R s LA o ) v ) s AL
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