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Impacts of Quercetin on Alcoholic Liver Injury in Rats.

of Wuhan University, Hubei 430060 ,China

Feng Lifang, Zhang Lingli. Department of Infectious Diseases, Renmin Hospital
Abstract Objective To study the impacts of quercetin on alcohol — stimulated liver injury in rats. Methods Thirty Sprague —
Dawley rats were randomly divided into control, model, quercetin treatment (40mg/kg,80mg/kg,160mg/kg) groups. Ethanol plus 0. 5ml
fish oil were used to induce alcoholic liver injury for 6 weeks. Liver injury was evaluated using pathological examination and serum ALT
levels. The plasma endotoxin and serum TNF -, IL -1 and IL - 18 levels were analyzed by ELISA method. The expression of CD14,
LBP, TNF — «, IL -1 and IL - 18 proteins in the liver were measured by Western blot. Results The increased serum ALT, fatty degen-
eration, focal necrosis and inflammatory cell infiltration in the liver were investigated in model group. In addition, plasma endotoxin, ser-
um TNF —«, IL -1, IL - 18 levels, and the expression levels of CD14, LBP, TNF — a, IL -1, and IL - 18 proteins significantly elevat-
ed in model group compared with control group (P <0.05). However, quercetin treatment improved histological changes, and significant-
ly reduced the levels of plasma endotoxin and serum TNF - o, IL -1, IL - 18, as well as the expression of CD14, LBP, TNF - «, 1L -
1 and IL - 18 proteins (P all <0.05). Fatty degeneration was still investigated in quercetin treatment group, but focal necrosis and in-
flammatory cell infiltration disappeared. Conclusion Quercetin can protect liver against necrosis and inflammation induced by alcohol,
and the mechanism may involve its effect on the reduction of plasma endotoxia, and inhibition of Kupffer cell activity and proinflammatory

cytokine expression.

Key words Quercetin; Alcoholic liver injury; Endotoxin; Cytokine

i B B R )2 A A T AR P I B AR S
BATZ 025 AR, 32 ARmPURAE U AL
T R 2 DRI B DR B B0 RE LA L% G g
S VR RESEIA YT BT Z Rk o ORI
Z IR AR YRR R AR T AR AR
FF 57 TIE S B 8 TR T L % e 400 003 0 4 T 3o L

YR B 430060 BB % A R PR e i e B (VAT 5 ) 5 252
(FRFEHi)

PE P52 4 8L AT Ll g T 38 NF - kB {5 %5 38
e, 1 — 2L AW S AR SOV AE BT A HUIF AT 4R AL T T A
RAF RS

JE 440 080 T A OR3P 7 R
7 57 30 AL TN 5 S ) PN T R L S I T O T
TERIBLE 22— e T — b 1 AT
AN b 52K CD14 255 i A 2 3% 91 40 3, AT
ORGP R, S S B
PRI, B3 b PN 2 3R A S T By P RS AT A Y —

- 135 -



J Med Res,Oct 2017,Vol. 46 No. 10

RS . AT LR £ R RUOR A
TR P P 458 00 A BRUASE 780 O 8 Ak Jz 388 T T 39 K P
455 0 52 ), 2 A I A B X ZH 4L CD14
TNF - o 1L = 1 IL — 18 335 Joxf il ¢ v A 2 3 K F
F) 52 W)
M5 7%

L. A1k} SPF 2% SD e M oK LW B 1 b 4 92 455
O RTE 152 = 13g; SRR [ R A 2
JFEh g iR & B & 3L BHEMH AR A R A A R
S IR SE N 7 (TNF - o) \HA R 1(IL - 1) (H A
R (IL - 18) ELISA 17 & W A 4 56 A= W B AT BR 2%
A 5 N EE R I E 10 & B BB A A BR B A F
SDS - PAGE #¢ Ji it il 1057) & W A sQ LA s AR 90 A BR
/N ) 3B —actin ,CD14 [LBP \TNF - o \IL - 1 FI IL - 18
PATEREPLR Y I H 32 @ Cell Signaling Technology 2y
Al P EP e 1gG W) B 3£ [ LI - COR Biosciences 2y
w5 M B BRI A 9% [ Sigma 24 W] (Hib5 20141012)

2. PR P A 0 R BRUASE R 4 A A K 25 iR 9T < 30
HSD B B BE AL 2 180 5 21, 23 Sl by I H R R A
R 20 AR TR S Al Bz B A6 7 2H b AR S e R R R IR
I 2L R ) A R I I T 2 K SR B R R B
Wy 5 3 R R 1 A R OT AR SR . I O IR ZH
Fig BT I 18 ) 3% D7 12 A0k 2 R R O g I E A AR 1Y
ZipE +0.5ml f ;i HoA 4 H KRS HMHE
+0.5Smlfa il H , IR F &R 6g/ke, 1 J& A i
B 8g/ kg, AR SEAE IR 4 JH o RN 25903697 445 T 40,
80, 160mg/ kg Hit Bz B3 B #E 15 , A 100 4 8 25 B K . M)
], A 3R 30 HORBUR R AESET: o FEIX I, K B
H R YOK AR ETRCR, Br A R BLTAR S TR A R B 5 Ak
B, 12 S S IR A I WRAR A, 23 85 H I A SR T
AHOCHE AR ARSI, TS W & T - 20°C UKAR PR AF . X
W58 B, JE F8 S BT, 38 20 HF2H 2L A 40/
P [ 5 H] 3 2H 200 BAA A, 5 0 FZH L - T0°C R A7
F T Western blot 546G

3. A LU B A < B I 2H ZUbR AR BT R A FR
257 0. 6cm x 0. 6em x 0. 4em, i A 40g/1 H B [H &
12 ~24h, SR J5 K (B K 35 W1, A 5 0 38, 0 R, HE
Yt J5 A AT ] T WL SR T A 20 i 7 AR P R RE TR A
AR

4. 003 ALT TNF - o« [IL = 1 Al IL - 18 /K ¥4
W R M S, R B AR TG4 | 3 A A 2 A A
R ALT & 3 ELISE 250 &0 4G U ifn 3 v % 1 I
TNF - o JIL — 1 FI L - 18 & &, B4R B K 4 2 e

- 136 -

2% ELISA U & U B B 3047, A B4R AL AE 490nm
A0 0 5 VR ' AL, I At 3 o o T 2 AR AR O I
AR L

5. N FE R S I E B 100wl 1, A TE
IR A FEER 7K 2001, Tris — HCI 2% #2000l 312 47,
BT 100°C /K In#4 10min 23 55 9 76 9 2 28 30 5,
SR J5 3000r/min £5.0> 10min, B EEWA N, BikL
DR R = g 2 25 R G U A5 R AT, R Tl s A T
545nm Kb 5E WG BE AR, JF E 7 b vl 2k O AR 4 A
BRI

6. Western blot 2 CD14 . TNF - o IL - 1,
IL - 18 Rk ARMUITHLE R BCA J7 ikl 42
WP E R L ) P AR O B W m A A L
FEGEW, T 100°C iAW Tmin, & fLINTA 30pg
B AL AE 10% 1 SDS — PAGE B JiE b HL 3k 73 15,
A3 T BE R VK IS F R R R TOV e 4 i FRL UK 4 S I R
JEBEE N 120V 7 8 58 BLJR 78 200mV i Ui #e
100min ; {4 PVDF R 5% BSA = & 404 1h; —3¢
JE PVDF i & J5 , B —Hi 6 F Lh, Jj TBST
YRR 3 YK, H Odyssey infrared imaging system X {f, 21
HMBOE R 2 58 A B o i 2R 1 3R Rk

7. G805 % R AL SPSS 20. 0 G on B R AT
et oy B, B B0 + bRk 22 (w2 5) RoR, AL H] 1L
BRI HIN R T 220 ik e, LA P <0.05 25 A
Gl w3,

4] R

L 2O B 7 45 3L < TE 5 X RZH 4 2L 454
I A0 IR 25 1 A AT e HES A 1y, 2 W
U5, TR e BRAAE 5 SR FE A0 B . 55 A0 20 K BUIT 2H 4
SER ZELIC T 40 B H0 A 22 1R T O 3 A A IR
INFEAL , 8] 5T v 3 ¢ B 58 1k Al B v 10 o A B R v
rh ARG ek Ak 3 2 KRR A S4TSR A A 0 4y s
T, FL 2 2 M 200 i 9 Y B T 4 L IR BB R 45 R A
1 FiR .

2.1 ALT TNF - o | IL = 1 1L - 18 JZ Il 3% P 3
FKOP R I 245 S - B AL 20 K BRI T e ALT JKOF 3
o T IE NS R R R R b AR R T A (P
¥y <0.05) , ik R BER = L b AR R B A T 4 2 ]
BESTHEITFE (P >0.05) o FRK L
RYEHF TNF - o L -1 F1 1L - 18 7P B i &5 T 1E
WX RAMBITH, ZRASLITFEL(P Y <
0.05) , 1 i K2 B Wi v L b AR SR IR Y 4 2 1) 22
FEGIF X (P >0.05)  1E % X M40 i 3 A 3



1 FFAZREETH(HE, x40)
ALTE XS 2 5 B BRI 2 5 C. ARG B A 5 S IR I6 77 4 5 D rh R0 A S SR 36 7 4 5 . o 5 ek A Bz BN 9T 21

AN (0.00£0.02) x W0'EU/L, MBURAUK R 15 3505 o 00 B 98097 2 0 oK L3R o i 2 2
NG FEAKT EIFEN(0.44 20.13) x 10°EU/L, B3 4 B S WEAR , 55 080 4L 1 0 25 529 5 2 2 XL (P
BTGl 2 RGP <0.05), W% <0.05). HRIEI.

*1 FHKRRMAALT.INF - IL-1.IL-18 IR FHEE

25531 ALT (nkat/L) TNF - a(ng/L) IL - 1 (ng/L) IL - 18 (ng/L) NEZE( x10°EU/L)
Xt i 21 1109.32 +104. 54 3.94 +0.54 2.91£0.17 39.87 +0.21 0.09 +0.02
750 2 2518.64 +592.45 " 12.48 £0.19 " 3.94£0.14" 46.47 £2.01" 0.44 £0.13 "
IR o 24 1642.74 +483.51* 6.54 +0.07* 3.14 0.09* 35.63 £2.13* 0.26 +0.09*
rh R e 2 1439.87 +451.44* 4.62+0.13* 2.94 +0.14* 31.54 +2.74* 0.24 £0.08*

1o 7 4 1156.93 +397.65* 4.51 £0.06* 2.65+0.06* 28.94 +1.97* 0.21 £0.05*

S ML B, T P <0.05; SEIMALH TP <0.05

3.iF4H4 CD14 \LBP INF - o [IL -1 1L - 18 2 IL - I8 R IK/KF B35 Tk i, 15 uF I8 41 A4 B 85
F# 1% 7K °F-: Western blot 3% 46 il & B CD14 | LBP, 6 H R 2 A Gt oA L (P 3 <0.05) . 1M
TNF - o IL - 1 IL - 18 3 [ IR W X AL R B MR s B s b R iR P 4 2 8] e, 25 S 4 it
LA P ERRIK,ME LR +0. 5Sml flHEE AL 225 SO AR EAOBNE . 451 WA 2,

AR R R BRUIF 4L 4L CD14 (LBP (TNF — o [IL - 1,

0.25-

= 0.204

20,151

o

£ (.10

[}

= .05+
0.00-

IL-8/B—aclin

TNF-a/B-aclin

4 5

B2 JBAREALHPEAREDHT
L. E % R 52, MRS L 3. AR50 B B B TR 97 4 54, TR R B S IR YT AL 55 e R R A B TR AT A
X B, P <0.05; 5RIEA AP <0.05

- 137 -



J Med Res,Oct 2017,Vol. 46 No. 10

W ®

RS £ BCRE R o K 2 S B0 RN R
SE L SIS R BN RN PN R SRR
T IR N O AR 8 B N T A AT i
FLORWEENERERESGEA(LBP)JERE G, %
HEWit— 454 20 PR 96 40 i 1Y CD14 32 {4k
OSSR AN . LBP 7R AR B ARE TR A A TR T
T 22 1) 17 S 0T A B BA S R . AR 9E & B LBP
CD14 7K Tt 1o 55 10 K 4k JFF 488 495 7 B A At 38 A %
P, LBP 410 1 70 °T LA & T 9 LPB & &k 2> Iy 8 %
Xt I 0 O ) 9 o A S G 4 SR R RS AR R R 4
g1 LBP .CD14 iAKW 3 s, IR i & 4 8 7 1)
FA W BT, ARSI 2 AR & IR T T
S BT o TNF - o L = 1 1L — 18 7Kk S Af 0 T % 1
HEETE, ZF A5 E L, Western blot 74 £
I3 A 45 SR R RE R ], TNF — o IL - 1 |IL - 18 FE %
K 3 e TR AL, BRI Ah s ERY) A &b
R IURS M K RIF AL 2 rh B IR W A, B 3
i RCIRIRBE RS R A R . s
Wi I 2 T RS 1 P R ILRE T 2 o A i R
TR SR P 5 L 475

AR S2 55 SR PR R BT = v AR R YA T R A R
U 5 249 b B8 4K R 1 3 P 7 26 K P R G AR R 2
0 FFEM%,CD14 \LBP INF - IL -1 IL - 18 ZFE (13
KB T S TR SR MR - RN T2
V) P10 P, 00 ) TR P P 5, R B R IV ALT &
IR A MR SR R R AE TR . SR, L I
F A R B R E T A 2 D) A 25 S SRR R X, T
B 2 A 0] 2t A Bz B TR R P I R 5 R 9T R C A
g, DRI 386 K5 s O RE T G 0 2 T R, 38 T g
R R R Z A2 SRR, A REIT U 2R
AU ST M B TR R 08 2 A T ORS R T R
P, FLAE ATHL 6 45 B AR P8 75 3R I0UAE , 410 ) 2 325 o 4
JitL % 6 5 412 9 P 1 2 38 R4 0 o

S % ik

1 Truong VL, Ko SY, Jun M, et al. Quercitrin from toona sinensis

(Juss. ) M. Roem. attenuates acetaminophen — induced acute liver

10

toxicity in HepG2 cells and mice through induction of antioxidant ma-
chinery and inhibition of inflammation[ J]. Nutrients, 2016, 8(7) .
E431
Li J, Liu QT, Chen Y, et al. Involvement of 5 — HT1A receptors in
the anxiolytic — like effects of quercitrin and evidence of the involve-
ment of the monoaminergic system[ J]. Evid Based Complement Al-
ternat Med, 2016, 20(16) : 6530 - 6536
Zhi K, Li M, Bai J, et al. Quercitrin treatment protects endothelial
progenitor cells from oxidative damage via inducing autophagy through
extracellular signal — regulated kinase[ J]. Angiogenesis, 2016, 19
(3):311-324
LuJ, Zheng YL, Luo L, et al. Quercetin reverses d — galactose in-
duced neurotoxicity in mouse brain[ J]. Behav Brain Res, 2006, 171
(3):251 -260
Kempuraj D, Castellani M, Petrarca C, et al. Inhibitory effect of
quercetin on tryptase and interleukin — 6 release, and histidine decar-
boxylase mRNA transcription by human mast cell = 1 cell line[ J].
Clin Exp Med, 2006, 6(5): 150 - 156
Shoskes DA. Effect of bioflavonoid quercetin and curcumin on ische-
mic renal injury: a new class of renoprotective agents[ J]. Transplan-
tation, 2009, 66 147 - 152
Dok — Go H, Lee K H, Kim HJ, et al. Neuroprotective effects of an-
tioxidative flavonoids, quercetin, ( + ) - dihydroquercetin and quer-
cetin 3 — methyl ether, isolated from Opuntia ficus — indica var. sabo-
ten[ J]. Brain Res,2013, 965; 130 - 136
Gomez — Florit M, Pacha — Olivenza MA, Fernandez — Calderon MC,
et al. Quercitrin — nanocoated titanium surfaces favour gingival cells
against oral bacterial J]. Sci Rep, 2016, 1(6) ;224 -234
Urbaschek R, Mcuskey RS, Rudi V, et al. Endotoxin, endotoxinneu-
tralizing — capacity, sCD14, sICAM -1, and cytokines in patients
with various degrees of alcoholic liver disease[ J]. Alcohol Clin Exp
Res, 2001, 25 261 -268
Li W, Li H, Zhang M, et al. Quercitrin ameliorates the development
of systemic lupus erythematosus — like disease in a chronic graft — ver-
sus — host murine model[ J]. Am J Physiol Renal Physiol, 2016, 11
(1) :F217 - 226
Wheeler MD. Endotoxin and Kupffer cell activation in alcoholic liver
disease[ J]. Alcohol Res Health, 2003, 27 . 300 - 306
Gomez — Florit M, Monjo M, Ramis JM. Quercitrin for periodontal re-
generation; effects on human gingival fibroblasts and mesenchymal
Sci Rep, 2015, 12(5) ;165 - 173
(Yo B .2016 =12 -19)
(f& 8] H #1:2017 - 01 - 12)

stem cells[ J].

~DC.OC9Q_ 5. 5. 5O OC_. 55 HC_. 5.5~ O OC_. O -5 5C .55 . HC .5 .55

3R AR 1T JA

- 138 -

IR A NG Am



