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Abstract: Objective To investigate the protective effect and mechanism of quercetin against Dioscorea bulbifera (DB)-induced liver
injury. Methods A total of 48 KM mice were randomly divided into control group, model group, silybin (100 mg/kg) group, and
quercetin high-, medium-, low-dose (80, 50, 20 mg/kg) groups. Mice in control group was ig 0.5% CMC-Na solution. The remaining
groups were administered with drug and ethanol extract (2 g/kg) of DB, once a day for 30 d. After the experiment, the body weight and
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liver weight were measured and liver index was calculated; Activities of aspartate aminotransferase (AST), alanine aminotransferase
(ALT), superoxide dismutase (SOD), and levels of malonaldehyde (MDA), tumor necrosis factor-a (TNF-a), interleukin-10 (IL-10),
IL-1P in plasma were detected; Pathological changes in liver were observed by hematoxylin-eosin staining (HE); Apoptosis of liver
cells was detected using TUNEL staining; Western blotting was used to determine protein expressions of nuclear factor erythroid 2-
related factor 2 (Nrf2), phosphorylated nuclear factor-kB p65 (p-NF-«B p65), heme oxygenase-1 (HO-1), B-cell lymphoma-2 (Bcl-2),
Bcl-2 associated X protein (Bax), multidrug resistance-associated protein 2 (MRP2), uridine diphosphate-glucuronosyltransferasel A1
(Ugtlal) and P-glycoprotein (P-gp) in liver; qRT-PCR was used to detect mRNA expressions of MRP2, P-gp and Ugtlal in liver.
Results Compared with model group, quercetin significantly reduced liver index and liver function (P < 0.05, 0.01), reduced
pathological change in liver tissue, reduced MDA level in plasma (P < 0.05, 0.01), increased SOD activity (P < 0.01), reduced levels
of TNF-a, IL-1B (P < 0.05, 0.01), increased IL-10 level (P < 0.01), inhibited p-NF-kB p65 and Bax protein expressions in liver (P <
0.05, 0.01), promoted Nrf2, HO-1 and drug transporter protein expressions (P < 0.05, 0.01), and up-regulated the mRNA expressions
of MRP2, P-gp and Ugtlal (P < 0.01). Conclusion Quercetin has a certain protective effect on DB-induced liver injury, and its
mechanism may be related to reducing inflammation, inhibiting cell apoptosis, regulating the expression of Nrf2 and drug transporters.

Key words: quercetin; Dioscorea bulbifera L.; liver injury; inflammation; apoptosis; nuclear factor erythroid 2-related factor 2; drug

transporter

WA TRAICH T ER(TEAL), AEHFR
T 2 A R PSR A B Dioscorea bulbifera
LRI, Ry, 1R%E, fA/0E, Al JHE,
AL P THBE R S TR 1A
ST 2 PEIE . RIS FURIRM RS, Hy7 20
W GRS RIME S . B 524 I RS 1
s HAN R N ARSI, BRI T I RN FH
JTRORYE . 25 RILETTHIFRI P SO R s R4
ARG BRI B i ANE S, Horb R R
FEE RS G RFRI N B AR . = 7). FIEHMAK |
WO SR R R B e A, e E A o I R e
BACTIW, LG BU G 3 Bt T N EEE AL
B VILE T & RS R E AU B R BT R
E2 #H 2% 2(nuclear factor erythroid 2-related factor
2, Nrf2) 2 FrE MR RERE T, TR PiEll
HEARRIE, WERRIE BN, B ke,
Nrf2 30T & 25 W AR DR P T B B 2L
il 2y R R AR b — R T RIs YR
H, SEMZYFE I B A ARSI HEE,
FERZHUFOLT, XLkt E REL Rt 25 W) MIAH B
RGP ARl 247 s | 25 Y i,
I ik AR S S AR R I A 2 &
L, T BT R AR A S 2R R
FUFFR T R L A B A B 3

Wit e FONAEATAE B IR SR AL S, T2 ARAE
TIEMR, 3% M2, HpisEf. sk,
P AE R G RAR B, Rk, IR R
HACRHEYE, AT 251 02131, FLHOr

PrOE AT RE 5 BOIE Nef2- B kOB T
(antioxidant response element, ARE) ##. 1%
Al F-«B (nuclear factor-xB, NF-xB) 155 i@, it
TG 58 TP R R 2R L i) A RE PR R ik
YR, BRI R, Wit Z o B 2 21t
25 H 3 (multi-drug resistance 3, MDR3). A #LEH
BYHiEZIK. Z2AMZ4MREH 2 (multidrug
resistance-associated protein2, MRP2) FRiA & H
ARG R IIRE, iR A U E AR5, ARH 5T
T IRER T TR 20 58 25 BUR 5/ BRI AR
TER, FHEETHI9 . Pra b o 29y aa i i A s
VR PRI R 22 05 28 24 1 SUH-B 4 /R AL,
SRR ZRAE A I 25V 25 3 2E AL ATE TR 3G i 2
il )7 NVAS R S LR e e o
1 #a
11 4

SPF L EBWI/N, KR (20£2) g, WHEK
HIX LI S WA IR A F], S50 3 ¥) v Tk 5
SCXK (J11) 2020-030. 43 T Bl vt = 25 K2
RSN =, i (23+£3) °C, WFEIWHIE
T IEFHYOKIRE . shPpscie g Bt 225 Kie
B aE (S SUCMDL20220304009) .
1.2 Zam5iti

WA ('S 20220901) W F B 7E % R4 24l
AIRTAE AT, 2PVt o 22 245 K5 BUK W 8% % 8
NEFRHEYIEI D. bulbifera LT HZE; Hil i
= URESH>97%, fit'S BNU332) I H il
RARH R ABRA R K ETR (i &5 5>



FE B 202458 B55% B 108 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 10

* 3347

98%, k5 2020030301 14 H AL Hr AR 2L A PR A
Ay OR A& =R OAE I ( aspartate
aminotransferase, AST) ikjf)& (L5 20230320).
HNRRE M (alanine aminotransferase, ALT)
WA & LS 20230314 ) . H ALY AL B
( superoxide dismutase , SOD ) ik /] & (it 5
20230313) 175 -/ (malonaldehyde, MDA) {7
& (41k'5 20230315) 3408 H e 5 2B TR 5T
Brs /BRI IRAE R F-a. (tumor necrosis factor-ol,
TNF-a). H4fi/r%-10 (interleukin-10, IL-10).
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Table1 Primer sequences

SEA] FP3 (5-3)
MRP2 F: ATCAAGAGCACCGAGAA
R: GTCCAATGGAGGCAATA
P-gp F: TACGCCTACTATTACACCG
R: CCAGCCTATCTCCTGATT

Ugtlal F: TTCTTCCGTACCTTCTGTT
R: AGTCCGTCCAAGTTCCA
P-actin F: CTGTGCCCATCTACGAGGGCTAT

R: TTTGATGTCACGCACGATTTCC
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**P < 0.01 vs model group, same as below figures.

1 WEEMNRGTFERROBFRG N RERE. FFREREFIEENEE (X+s,n=3)
Fig. 1 Effect of quercetin on body weight, liver index and liver function in mice with liver injury induced by EEDB
(Xxts,n=8)
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Arrow indicates inflammatory infiltration, and dashed line indicates cell necrosis.
2 WERMNANFERIBAT RGN RAITEARIEELHZME (HE, X200)
Fig. 2 Effect of quercetin on pathological changes of liver in mice with liver injury induced by EEDB (HE, x 200)
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Table 2 Effect of quercetin on oxidative stress in mice with liver injury induced by EEDB (X + s, n =8)

2153 7 &8 /(mg-kg™) SOD/(U-mL™) MDA/(mmol-mL™")
X R — 47.71+5.61 4.28+0.96
T — 29.28+5.26% 6.65+1.29%
KR E 5 100 40.48 +5.43* 5.29+0.81™
M 2% 80 54.65+5.76* 3.77+£1.11
50 48.61+5.53™ 4.67+1.13*
20 45.75+6.29™ 5.22+0.99"

Sxlieatbg: #P<0.01; SEMALE: "P<0.05 *P<001, FEFH.

#P <0.01 vs control group; "P<0.05 P <0.01 vs model group, same as below tables.

® 3 WAEMNARATERRERIBATRG R REKFHEE (X£s5,n=8)

Table 3 Effect of quercetin on levels of inflammation in mice with liver injury induced by EEDB (X + s, n=38)

A 7 &/(mg-kg™) IL-10/(pg-mL™") IL-18/(pg-mL™") TNF-o/(pg-mL™")
oyl — 332.68£23.30 75.48+9.86 531.32442.09
iRt — 268.46419.43%# 100.22£9.31# 734.75 £34 .83#
7K R 100 306.61+24.97 89.32+7.33* 656.24+41.08"
M 7 2% 80 324.96+22.71* 84.73+11.75" 568.65+48.32*

50 308.41£29.26™ 87.871+7.93 612.05+45.30"
20 283.79427.70 91.36+8.90 664.75+31.81"

it = A E A TNF-o K FEEFEIE (P<0.01),
PEoR R 2 AT B 2 BUF R /N B IORE IS
35 MR RXEAFHAHRG N RFAATH
Al

WK 3 o, SRHHRAL bR, AR ZH B 5%
BIFFAUBRIE T, SRIALLE, SR ZARET:
I P> w4 B, SXTREA bR, IR
/NERFIE Bax 85 FI3RIAKFREF S (P<0.01),
Bel-2 5 AR KFBEFK (P<0.01); HHIAIA

PEAL, 7K 1= KM R 3R ) A Bax BRI RIAK
PREFERL (P<0.05), /K WHIE LR Rm.
FIEH Bel-2 HHRZKFRE T (P<0.01), #2
A R ZO0) B 25 BURFR /N BRI T At s T B
TRIER
36 MR RIEAFHARG /N RAFAERIEEX
£ B X Nrf2. HO-1. MRP2. P-gp. Ugtlal EHX
VN OAL

WK s Fros, Sy, ARG/ BT



+ 3350 « F8 B 2024F5H $55% B10H  Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 10

St RN ol e ety Bl ST S M
X et KK E T Wit 2% 80 mg-kg! W2 50 mg-kg! W2 20 mg-kg!

B3 RN AN FEARIBAT RGN R AT AR TR (X 400)
Fig. 3 Effect of quercetin on hepatocyte apoptosis in mice with liver injury induced by EEDB (x 400)
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LxTHAE:: *P<0.05 #P<0.01; SHAHLE: "P<0.05 “P<0.01, TEIME.
#P<0.05 "P<0.01vs control group; “P < 0.05 P <0.01 vs model group, same as below figures.

B4 WERENRLTEREVBRGDRFELATHEXERRIEANEM (X£s,n=3)

Fig. 4 Effect of quercetin on apoptosis-related protein expressions in mice with liver injury induced by EEDB (X + s, n=3)
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Fig. 5 Effect of quercetin on inflammation-related protein expressions in liver of mice with liver injury induced by EEDB
(Xts,n=3)
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Fig. 6 Effect of quercetin on Nrf2, HO-1, MRP2, P-gp and Ugtlal protein expressions in liver of mice with liver injury
induced by EEDB (X £ s, n=3)

®4 WEEMNRATEHRMBAT G R AR IZ K mRNA FRIZHIEM (X £5,n=3)

Table 4 Effect of quercetin on mRNA expressions of drug transporters in liver of mice with liver injury induced by EEDB

(X£ts,n=3)
sl A (mg-kg ) mRNA A ik i
MRP2 P-gp Ugtlal

X H — 1.0140.12 1.00+0.06 1.000.08
T — 0.29+0.01# 0.34+0.01% 0.36+0.05%
K KA 100 0.85+0.06™ 0.78+0.04™ 0.794+0.06™
Wiz 2% 80 0.68+0.13" 0.64+0.07" 0.67+£0.07"*

50 0.51+£0.06" 0.60+0.08" 0.56+0.04™

20 0.33+£0.04 0.42+0.04 0.46+0.99
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(P<<0.01); SHIRIZALLEL, /K G852 .
rhFIE /NS ATE MRP2. P-gp. Ugtlal mRNA %
LK EFA S (P<0.01).
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