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Study on the Protective Effect Mechanism of Total Flavones from Prunus cerasifera Fruits for Alcoholic
Liver Disease in Rats

FENG Hairong', ZHENG Yi', CHANG Hairu’, ZHAO Yonghui' (1.Dept. of Pharmacy, Tangshan Union Hospital,
Hebei Tangshan 063000, China;2.Dept. of Pharmacy, People’ s Hospital of Tangshan Fengrun District, Hebei
Tangshan 063000, China)

ABSTRACT OBJECTIVE: To study the protective effects of total flavone from Prunus cerasifera fruits (PCE) on alcoholic liver
disease (ALD) in rats, and provide experimental basis for developing new medicines for anti-ALD. METHODS: 40 rats were ran-
domly divided into normal group (distilled water), model group (distilled water), silibinin group [positive control, 30 mg/(kg-d)]
and PCE high-dose, low-dose groups [80, 40 mg/(kg-d)], 8 in each group. All rats were intragastrically administrated (10 mL/kg)
every morning, once, for 6 weeks; meanwhile, except for normal group, rats in other groups received 50% alcohol (10 mL/kg)
once intragastrically every afternoon to induce ALD model. After administration, heart, liver, spleen and other organ indexes, sub-
cutaneous fat, brown fat, abdominal fat indexes were determined, as well as serum biochemical indexes [glutamate transaminase
(ALT), aspartate aminotransferase (AST), total bilirubin (TBIL), direct bilirubin (DBIL), indirect bilirubin (IBIL), gamma-glu-
tamyl transpeptidase (GGT), and total cholesterol (TC), triglyceride (TG), high-density lipoprotein (HDL), low-density lipopro-
tein (LDL)] level and liver biochemical indexes [superoxide dismutase (SOD), malondialdehyde (MDA), glutathione peroxidase
(GSH-Px) , TC, TG] and TC, TG levels in feces; pathological changes of liver and kidney tissues were observed. RESULTS:
Compared with normal group, heart, liver, spleen indexes, subcutaneous fat, abdominal fat indexes in model group were in-
creased (P<<0.05 or P<<0.01), brain index and brown fat index were decreased (P<<0.05); HDL level and HDL/TC ratio in serum
were decreased, other serum indexes were increased (P<<0.05 or P<<0.01); SOD, GSH-Px levels in liver tissue were decreased,
other above-mentioned liver biochemical indexes were increased (P<<0.01); TC, TG levels in feces were increased (P<<0.01); liv-
er and kidney showed obvious lesions. Compared with model group, the above-mentioned indexes in silibinin group and PCE
high-dose group were significantly improved (P<<0.05 or P<<0.01); ALT, AST in serum and MDA level in liver tissue in PCE
low-dose group were significantly decreased (P<<0.01), and SOD, GSH-Px levels in liver tissue were significantly increased (P<<
0.05) ; lesion degree of liver and kidney and lipid accumulation in liver were reduced in administration groups. CONCLUSIONS:
PCE may play a role in anti-ALD by anti-oxidation, promoting liver cell regeneration and regulating lipid metabolism.
KEYWORDS Total flavone from Prunus cerasifera fruits; Alcoholic liver disease; Protective effect; Mechanism; Rats
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1.1 =8
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Yy (GSH-Px) . = % &£ i 22 191 (HDL) | {IX %5 B2 Jig 25 1
(LDL) & JHZT &K (TBIL) . H42H£1 % (DBIL) | [ # i1
212 (IBIL) 3700 65 DA R 25 T 307 58 i A il g A0 4 2
W A e s A ) AR B 5 P (oM, R T AR
ZIRFN T, S 1 20160426) 5 21 5 AL (56 °C L, b 5T
TR A PR A | L 45 : 20160619, 526 FH 24K i
50 % (1) BT o

1.3 i

THIEH SD KRR 40 H, & (& & 160~200 g, fdt
T 2R 3 A AR S5 B ) BR A R S mI R AL, S Rk
5 SCXK (51)2012-0001, Sh¥i 37 F HAK IR R
FNIRE R (25 £2) C MXFRE N (45+5) %, HERG
R AN RURL RS, A oK.

2 FHik
2.1 PCE®y#lI&

WS h 2R A o, B W SRR RS BRI TR =
Lo A SR SRRy, R . T B B im A 500 mL
TR IR, B 2~3 min Ji& , ISR SZHLEY , SR 5 Tk
(Fdc ) IRlm R 2 Uk, B IS 2 h, 25 2K 1.5 h, 2 A
WAt U8 o K AT SR B RS R (60~70 °C) , Ak
HCLAJEW pH 2 4~5, BICE & D0 58 4, g, 15
IR0 PCE ML . K PCE M & T hetr b, % PCE M
fn-ZK FE R 1 g2 200 mL A ZEIE K, T A I in i
f G g, SRR 1 b, BDAT R I PCE, &
SN 86 % o B T AE T PCE VS Al R Tt Ve i,
T4 CUKFALRAE, & H
2.2 PCEHIALDHIMERAER
221 Zhordl B2 HEBD 40 R RERBEVL
52H, B IE & 2 ALY 4 oK K s = 2l [ BH A X IR 30
mg/(kg-d)]HI PCE /& IG5 # 41[80 .40 mg/(kg-d)]™?,
BASH, HHAHRRER LT g2y LIk, gk
TR 10 mL/kg, #E£E 6 J& ; 1F % 4 AR R 2 K R ig 551K
BURIRIK . (EL 2RI AR S A R RBER T
1 ig 19K 50% (10 mL/kg) 2 il ALD A5, %45 6
J& TR SRR R T i R POK S Ak
2.2.2 FRARKEIN R EARSERTEE & 12 h, B sl Bk,
B4 B ML e TR ) G U S R A U it v
ALT.AST.TBIL .DBIL.IBIL.GGT.TC.TG .HDL .LDL
JKF-, 33144 AST/ALT \HDL/TC HGAR 5 5 Kk B B J B
TINN TN LN = SN R 54 AN D9 N [T o o
BRI & s BRI SRR W20 2, 1B E s (AR T ) 46 B e
(HE W7 ) H8 5k (g/100 g) = ME#% (g W ) i I ot () /AR o i
(g)x100], Ff F A AR W2 K BRUMF B9 AME R B B, o
Hi B0 Rk 5 BT A 2 21 T 10 % FR v o i o2, %L
IIANE - (HE) Y g B R R 2T O Ye s BRY F
DL LB A 400 HE S BR YD R 647 088 5 8 P AL 8L 50 3
Jei , ¥ B G idd B A B AR A DU T4 21 SOD MDA
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Fig 1 Determination results of body weight, food in-
take and water intake of rats in each group

3.2 PCEX} ALD X FRAEES Fn A8 Ah T8 £ 340
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0.01) ; i 5 F AR €15 115 5 £ 35 B B B Ik (P<<0.05) o
BRI He s, /KR FE 4 A PCE i 771 4 4K BRUAG AT
H9 B LA R R T B I R e I 7 A B0 B B R AR (P<
0.05 8% P<<0.01) , i BOFIAR (I8 i F5 £ BH B T (P<
0.05) , H. PCE 7= Il 5 2H 19 28 b 3 I8 5 4 B 1 (P<
0.05), 25 RIEK 1,
3.3 PCE Xt ALD KR M5 H ALT . AST .GGT 7K F A
K AST/ALT tL{EHIZ4 0

5IEH 4 e R 2 R BUMYE H ALT LAST . GGT
KDL e AST/ALT e AR 34 BH B F 155 (P<<0.05 5% P<
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®1 BEXRERIBEHMEHEBNESER (x £,
n=38)
Tab 1 Determination results of organ indexes and fat
indexes of rats in each group(x+s,n=38)
#ih E Ll KRERA PCERMIEA  PCEGHEAL

KRR, 4308£1920 35691160 4102£1250% 419741921  389.9£2037*
fF,g/100 g 195740203 3534£0.193 2073+0407° 1982£0320% 2.849£0.716*
i, g/100 g 0.119£0.046 021020061 0.124+0.019% 0.121£0.024%  0.197£0.029°
i, g/100 0342£0018 0357£0.093  0331£0026  0337£0063  0342£0.017
i, g/100 041320051 035940037 041020068 0409£0.059°  0362+0.035°
L,g/100g 02620021 028940065 027710024 026120032  0283£0.037
B,g/100 g 0522+0097 0867+0.137°  0.607+0.164° 0.592£0240°  0.695£0.173
BTN ,g/100¢ 0756£0.113  1067£0.620°  0.801£0302° 0.790+0.135° 0983 +0.258*
TEREIETT,g/100 g 0.8920.590  1193+0513°  0.945£0376°  0916+0.175°  1.062+0.194*
el g/100g 032140062 0227+0.197° 0313501247 0319£0297° 0271 +0263*

G IER 4 R, P<0.05, " * P<0.01; SRR A gL, 'P<
0.05,%P<0.01; 45 PCE 4 4, *P<<0.05

Note: vs. normal group, * P<<0.05, * * P<<0.01; vs. model group,
“P<<0.05,"P<<0.01; vs. PCE high-dose group,*P<<0.05

0.01), SRIRIZH A, 445 25 20 K BUM I o ALT . AST
IR LA B oK 624 PCE i3] e 2 K R i H GG T 7k
F-FIAST/ALT B 2 FEAIK (P<<0.05 37 P<<0.01) ; H.
PCE 5 57l it 21 1 AR AR B GR FE 2H W] J , o ALT AST
GGT/KV-Z A G242 L (P<0.05) , 451 3K 2,
Fx2 HBHKRMFFRALT. AST .GGT /KF LUK AST/
ALTELEMELE R (x £ 5,n=8)

Tab 2 Determination results of ALT, AST, GGT lev-
els in serum and AST/ALT ratio of rats in each
group(x*s,n=8)

Bk M, mg/(kged)  ALT,U/L AST,U/L GGT,U/L  AST/ALT

EF4d B21£1005  7066£938 1962057 136£0.15

enikil 983911642 20275+1930°  419+1.07  2.06£093°

K EEA 30 5602414257 902912417 2130947 L61+0.1T

PCE il 80 S201H1130%  83.98£13.05%  206+0.62% 159035

PCE Al 4L 40 805320157 150.67£19.62"*  327+115* 1872012

IR, *P<0.05, " " P<0.01; SR 4 Ho 4, 'P<
0.05,"P<<0.01; 5 PCE & 420 UL, *P<<0.05

Note: vs. normal group, * P<<0.05, " * P<<0.01; vs. model group,
“P<<0.05,”P<<0.01; vs. PCE high-dose group,*P<<0.05

3.4 PCE %t ALD X & Ifi i& # TBIL . DBIL . IBIL 7K
EapA )

55 1E % 4 g, B AR 2 KRR M 3 e TBIL . DBIL
IBIL 7K V- B 5 75 (P<<0.05 &% P<<0.01) , SHEAIZH [t
B, 7K 6] 21 RN PCE sy A1) 4 2 KRR 3 H TBIL .
DBIL , IBIL 7K~ B {2 F A1k (P<<0.01) ; H. PCE & 5 it 41
AR BRI A B, 2R WAERITFE L (P<
0.05) , 45 W3k 3,

3.5 PCEXt ALD AR f1i&+ TC . TG .HDL .LDL 7k
A% HDL/TC tL {EHI S0

5IEH A e A2 R BT o TC. TG .LDL /K

-1 B 8 FH 5 (P<<0.01) , HDL /K *F- LA &% HDL/TC H.AE
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%3 &4HKRIMEH TBIL.DBIL.IBIL 7K Fill i &
H(xts,n=8)
Tab 3 Determination results of TBIL, DBIL, IBIL

levels in serum of rats in each group (x +s,n=

8)
41 A, mg/(kg'd)  TBIL,pmol/L  DBIL, pmol/L BIL, p.mol/L
E 1724032 126£0.24 046+0.13
A 2654 1,04 192£091° 0734029
KeEEL 30 1.80+0.95* 13140.19% 049£0.12%
PCE il 41 80 1784027 130£0.56* 048£024%
PCEIffl 24l 40 2294107 1.6840.20* 061+182°

T HIER 4L, *P<0.05, " " P<0.01; HETRI4] F 4, "P<
0.01; 55 PCE i il 1 4 He 4, *P<<0.05

Note: vs. normal group, * P<<0.05, * * P<<0.01; vs. model group,
#P<<0.01; vs. PCE high-dose group,*P<<0.05

B BEAIR (P<<0.01) o SBEAYAH PLA, K i 5 20 il

PCE 5 1) 5t 2H K B v b b R 45 b5 2 0] B el 3 (P<

0.05 5% P<<0.01) ; H PCE 5 7] 2t 41 A% b 45 1K 571 2 24 B

i, Hth TC . HDL /K- HIHDL/TC H Al 25 4 Si i &

M(P<0.058; P<0.01),45 5 W34,

F4 BFHKXKRMFEF TC. TG HDL LDL 7K F LK

HDL/TC LL{EMELER (x£5,n=8)

Tab 4 Determination results of TC, TG, HDL, LDL

levels in serum and HDL/TC ratio of rats in

each group(x*s,n=8)

A5 i, TC,mmol/L  TG,mmol/L  HDL,mmol/L LDL,mmol/L HDL/TC
mg/(kg+d)

Ex4 18320083 02610037 1.69£0.076 031£0.065 0.9210.056

g 3.1840.0947 0.66+0.031° 09740033 0.72£0.015" 0310027

K EEA 30 221£0.090" 0.33£0.0167 12640.061° 042£0.053" 0.57£0.062°

219£0.031° 047£0032° 149+0.023% 053+0.037° 0.68+0.016”
292+0.097* 0580017  092£0.029* 0650029 032+40.025*

PCEFAIRAL 80
PCEIEAIRAL 40
T SIERH R, **P<0.01; SHIBIL LA, 'P<<0.05,"P<
0.01; 15 PCE = 20 L4, *P<<0.05,*P<C0.01
Note: vs. normal group, * * P<<0.01; vs. model group, “P<<0.05,
#“P<<0.01; vs. PCE high-dose group,*P<<0.05,**P<<0.01

3.6 PCE X} ALD X iR Bf 48 £ & SOD , MDA , GSH-Px
KFEHIR M

5IEHE 4 s, BERIZH R BUF4H 40 SOD . GSH-Px
TKOE-H R (P<<0.01) , MDA 7K E-H i FHE5 (P<<0.01) o
BRI g, KK FE 4 R PCE 45751 41 K R 4140
i1 SOD ., GSH-Px 7K - B i F /& (P<<0.05 5% P<<0.01),
MDA 7K F-BH i F A% (P<<0.05 5% P<<0.01) ; H PCE &
AR 4 s (P<<0.05) , 25 SR L 36 5.,
3.7 PCEXI ALD X R AFHALRFLE(FE S TC. TG K FHY
=AU

5 IE R A b BRI Z R U SURIZE(E h TC . TG
AR BN (P<0.01) . SR 5, 7K KA =
ZH M PCE i 75 41K BRI ZH 2L TC . TG /K- HH 2 A
(P<<0.05 8¢ P<<0.01) , 1 25 f# 1 TC . TG /KF- B & I} i
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K5 BAKXKIFHAL G SOD MDA  GSH-Px 7k F i
EER(xts,n=8)
Tab 5 Determination results of SOD, MDA, GSH-

Px levels in liver tissue of rats in each group

(xxs,n=8)
43 Al mg/(kg:d)  SOD,U/g MDA, nmol/g GSH-Px, /g
XGE 173.60£10.24 2095+761 1893241273
) 76564649 65.83+9.07° 97194905
K=Y 30 155.89+9.37* 2942+257* 17629+ 1109
PCE Rl &4l 80 16107£12.10%  25.038.11% 18204 +6.85"
PCEAI AL 40 10529+ 8.94° $89+760 12595+ 10.61°*

T SIER AL, © P<0.01; 5 R4 L4, "P<<0.05, “P<
0.01; 5 PCE il it 4 He%, *P<<0.05

Note: vs. normal group, * “P<<0.01; vs. model group, "P<<0.05,
P<0.01; vs. PCE high-dose group,“P<<0.05

(P<0.05 8 P<<0.01) ; H. PCE 7% 71 4t 25 728 {b #5571 42

W, PP S TC TG KV 22 S A Ge it 3 X

(P<<0.05), 45 L% 6.

®6 BHKXKRAFHERAMIEEDTC . TGKEMELR
(x+s,n=8)

Tab 6 Determination results of TC, TG levels in feces

and liver tissue of rats in each group(x = s,n==8)

] A mg/(kg'd) TC,mm(?l/L TG,mmol/?.

' iy fd R4 %fi
EF4 098064 0862042 02240017 05940037
{4 1934005 1285052 047200127 09340420
Q=i 30 LI2E06T*  151£064%  029£0093%  1.20£0340°
PCE R4l 80 LISE058%  153£039° 027£0076%  129£0.160°
PCEAI R4 40 1674036 115£0.68 041£0.065°  0.87+0.09

H HIER A, P<0.01; HETIA] 4%, 'P<<0.05, "P<
0.01; 5 PCE il 2 He#L, *P<<0.05

Note: vs. normal group, “* P<<0.01; vs. model group, "P<<0.05,
"P<<0.01; vs. PCE high-dose group,*P<<0.05

3.8 PCEX{ ALD K RAT . BAHELREZTH IR
3.8.1 XFHFHZURBL A RZN 1 2K BUF R 2
o Jo K, BT RAF R GPE R8RS s R B By
SLEE AT U, BH S8 g 7 AR R 2 36, {EL R D g 7 Sk SR 4
TCRIEMMIAFTE . 515 H 2 e, SR 21 K R Bt e i
R, ERELLE  RIA RS WORRE R 2E %
TR R FRAS K s HE Yo £ 7] UL 55 50 B e A sam . 44t el
B I, TR] Bt 44 B N B T S R D 0K 5 Y41 O B
R AT UL g I Uk SRR, IF AT A R 2 LA AE , AR A TR
Bl g 5 R % T S B A7, 1T DL/ B B A 24N A
TE. SRR H AL, 7K 6 2 41 il PCE 457 s 2H K BT
BTN, BB, HAT RAFHI6EE, S0
HE Y48, 0] UL B 253 FUN  JHS2 T, m] L/
A3 EA A BE S E s T4 O Y n] WLAEH > i Bg i
U SRR, R LA SR A0 AL, 0 M T b ik, HL PCE #5581
ARSI TR 2, 25 R WKL 2,
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Fig 2 Results of pathological observation of liver tis-
sues of rats in each group (x40)

3.8.2 XI'EHLURBARREIR  IER AR R /D BRE,
P Sty Fe BRI . 5 IE 2 LR BN R U /R
AEARILEGE, SR SR . SR S,
7K RS B 41 A PCE 4% 5112 21 R Bl B /INER 25 # o 2 5
U AR DR ZEGL R , SR, H PCE 5 7]

2 MBS 2 RS AR, SR LIRS

-
»
e
N

W S TR B §
iz PCE fi it PCE it

B3 BAXRBEHAREFZNRER(HIOLE,*40)

Fig 3 Results of pathological observation of liver,

kidney tissues of rats in each group (oil red O
staining , x40)
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KRBT A AR TE NG R Eg) iz A AR AL
AR A LA SR A R BT R LR RE
FRIFEEN, BT N2 2R 22570 ALD, R ASHIFSE A
HR BT R 2Y .

el G T vy 2 00 LA 3 T AR R, R
ALT \AST K477 T A0, 4R 2E AR P9 X i
2N 5 A I, A0 H ALT L AST 238 Kl fil 51
M, BN i B, S Ak2 s | AR A
i b R S R Y A E R SRR N, B N e,
M RE AR BT . AHIFE 2B, PCE B2 2 P i
I ALT AST /K V-1 T+ , &7~ PCE HA #i JH-41 g
B HIFER

SOD fit {48 A LAY AL B, ML S 3 BR 4 E
MR A — . T I BN T SR AR I 25 )
A KR AL, MDA i S8 AL 1 5 271, ml ™
BRI AREEEAS . KA PRI, L BEREIITE A5
R NS NEEE SiiE Rl PR Nip A U IENEE - ¥
(AR P R Py SR AR, 2 1T 6 440 i H 1) SOD AT GSHL K
Wb, - SOD I GSH TG F1 B#AK, XiF B A ™ &
05, GSH A 16 M AR B 315 & g At
AL AR R TS BRAE T, R R B 4E 57 41 i 3 1A
o A7, PCE W] B Ik ALD K RFL 2R Y
MDA /K-, FH-AE3 1 SOD . GSH-Px [ M , #2/n HLAEHR
e AL B A AL (SOD) 15 il B Fh 3 /07 A 5F
e HE LI B, B0 420 H SR 5 R 09 B8 ot A AU fk R il
MDA A= s/ , Wi FZH AU B B 7

BEAI 3 K B PR I ] i i I R SR Ak sk 5 , 20
175 I 2 XLV AR 40 g N R, B TG TC \LDL 7E 4
PR R L SR AR, T AR Y HDL D) R i b . AP 5% %6
B, PCE fig & 3 7t = 1L i H HDL A1 HDL/TC Fe /K-,
DL I B TC TG 78 -4 M N 1 SR AR s T i k44 14 TC
TG AyHENE, RIS 7288 o TC TG & . i FR414!
T2 2E KA 7R W] PCE RE W 0852 K FL ALD (1) 245 2
&, IR0 I BE TR A SR A . IBLT R AR EA TR
SR DR I ) ) A, o A e A i)
Tebrz—m, AHBFsE %M, PCE fig B X1t ALD K FlfL
I# ' TBIL . DBIL . IBIL /K- 1 FF 5 , #8271 PCE RE 3510
X RILAAR 2y B4 S i) I ol B S e MK O T

Zi LT, PCE HA RAF e ALD MFE A, AT ek
g AR Ak, B M 7 h ALT . AST . TBIL .DBIL ,
IBIL.TC.TG.LDL.,GGT 7K LA K iF 4121+ TC. TG
MDA 7K~ ; B & 135 H HDL 7K~F \HDL/TC FLE LA K
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JFF 412 h SOD . GSH-Px /K °F-, B4 il 3£ %} TC . TG &
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