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[ Abstract] Objective: To explore the possible mechanism of Huangqintang in treating ulcerative

colitis (UC). Method: The animal model of UC was induced by dextran sodium sulfate (DSS) . The
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experimental animals were divided into control group, model group, Huangqintang low dose (4.55 g-kg') ,
medium dose (9.1 g-kg"'), and high dose(18.2 g-kg"') groups. Intragastric administration was also given in the
modeling process for 7 consecutive days. At the end of the 8th day, colon tissues were collected to measure colon
length and mass, and calculate the colon mass index. Pathological changes were observed by hematoxylin-eosin
(HE) staining. Serum iron content, superoxide dismutase (SOD) , glutathione (GSH) , catalase (CAT) and
myeloperoxidase (MPO) were determined by biochemical assay. Western blot was used to detect the protein
expression of glutathione peroxidase 4 (GSH-Px4) , long-chain acyl-CoA synthetase 4 (ACSL4) and ferritin
heavy chain 1 (FTH1). The mRNA expression levels of tumor trotein 53 (P53) and solute carrier family 7
member 11 (SLC7A11) in colon tissues were detected by Real-time fluorescence quantitative polymerase chain
reaction (Real-time PCR). Result: The experimental studies showed that compared with normal group, serum
MPO and iron content, ACSL4 protein level and relative P53 mRNA expression in the model group significantly
increased (P<0.05), while serum SOD, CAT, GSH content, GSH-Px4, FTHI relative protein expression level
and relative SLC7A11 mRNA expression in the model group significantly decreased (P<0.01). Compared with
model group, serum MPO and iron content, ACSL4 protein level and relative P53 mRNA expression
significantly decreased (P<0.05), while serum SOD, CAT, GSH content, GSH-Px4, FTHI1 relative protein
expression level and relative SLC7A 11 mRNA expression significantly increased ( P<0.05) after the intervention
of Huanggqintang, and the effect was most significant in the high-dose group (P<0.05). The results of general
condition, colon length, colon mass index and HE staining showed that Huanggqintang could relieve clinical
symptoms and histopathological changes in UC mice. Conclusion: These results indicated that Huangqintang
had therapeutic effect on ulcerative colitis mice, and its mechanism might be related to inhibiting the oxidative
stress and ferroptosis.
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7 A039-1-1, A001-1-2, A006-1-1, A007-1-1, A044-
1-1); 7K & (£ E Sigma 2 A, 185 H9627) ;4L Y
(KEW HAEH %KM ERAR, KRS
71014544) ; R HE N M R IE T BR (BCA) & 1k B2
W 0 & (8 = RAEM B ARSI, 5245 P0010) ;
B Wt Bkt E AL WG 4( GSH-Px4) , K4 I BE Al il A
& I 4(ACSLA) B ik (£ [E Abclonal 23w, 535 ¢
Bk A13309, A16848) ; Bk 2 1 HE 4% (FTHI1) Bt &
( 2£ [ Affinity 28 A , 575 DF6278) 5 H i % -3- 1 iz
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ROPI(RNEHEAY TEARAR, ®S
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Ambion /A Al , 5845 15596-026) .

1.3 Y %%  Multiskan MK3 % 4 [ gl i b A% ( 35 &
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1% ( 2% [E Molecular Devices 23 # ) ; C2500-R-230V %Y
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— T ).
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&1 PCR3|¥FE3
Table 1 Primer sequence of PCR

514 JP 41 (5'-3") KB /op
P53 % GGACAGCTTTGAGGTTCGTG 237

Fiff TCATTCAGCTCCCGGAACAT

SLC7A11 |3 CCTGGCATTTGGACGCTACA 378
T GCAAGGGGGATGGTTTTTTC
GAPDH 9 ATGGGTGTGAACCACGAGA 229

T # CAGGGATGATGTTCTGGGCA

BOyEAb B T OB x5 s, 5 22 55 A4 8] e g
K LSD K 56 , J7 22 K 5% i 4 18] He %5 % i Dunnett's
T3 K 5, I 25 20 A0 FH Bk AR 36, P<0.05 M 22 %A 4t

S-S
3 H#R

3.1 X UC/N R — MR B 45 i K B K i o 48 B0 )
oM LR S 5 OE R 4L A, B A N B —
SRR AE 2 AN [ R R AR, B8 RO LTS B A
AL LRSS 2 KIF IR IR el s |, 3y 3
Gy /INERFEAE AN B, B 55 4 RIF 46 1 B M /8 . 54
RUZH 8, 25 8 5 e, /N B e R A 3
MU . S T2 W T R RO O UC ™
FEMEZ IR AR . 5 E R 4D R B AL B
Sifp K W E R AR TR (P<0.01) , &
B3 By o TESS K B Dy I, SRR A L AR, B
K e A a2 B SN 45 B K (P<0.05) B S
e a2 v ) e A Y R R AR
(P<0.05,P<0.01), W 1,%2,

3.2 XTUC/NEURBEIE &= IEF 4/ R4S
HETC MK, T 97 , B 1 Bz 25 4 50 8% 5 Wi
JUR A2 HE 1) S BN, R DL A R A IR 5 OE F AL
b, B 20 /N BRUA] DL 25 i L 4 W B 35t 9, R
BRI T AR 25 R B IR, Rk 4% Tk 4 R 5 S AR
LS s 7R [ N RN = S T U ) 7 E A
IFE BRI RE R R R R A
PRz, R m R s SR O R

AEH AL BB C B E A 50 S 2, D. 35 o B 2 E. 3%
Kl 2,3 [)

B1 #EEZWNUCMREHKENTN

Fig. 1 Effect of Huangqintang on colon length of UC mice

£2 BEGMUCHREHRKERBEREHZM (T£s5,1=10)
Table 2 Effect of Huangqintang on colon length and intestinal

weight index of UC mice (x+s,n=10)

245 i /g kg! 25K /em % T 5%
EH 9.16£0.80 1.43+0.09
[es 4.93+0.462 1.85+0.182
WA 4.55 5.41£0.64 1.76+0.16

9.1 5.61+0.35% 1.69+0.15%
18.2 5.59+0.70% 1.580.119

5 E 41 R VP<0.05,2P<0.01; SR8 4] 143 9 P<0.05,9P<
0.01(%3~5[) .
DL 2,
3.3 X UC/MRUIMYE 6% 5, SOD, GSH, CAT ,MPO
KPR SZ 0 X I B AT R R, 5 IR
ZH H A AR R 2 /)N BRI R S B T (P<0.01) 5
SRIRLZE LB, B e ) S 2 I B A R
IR (P<0.01) o XS4k I WORE DG 8 b E 47 460 & B,
HIEH LB, B 4L/ UL T SOD, CAT, GSH
KA $ 2 AR, MPO JK F 5 2 55 (P<0.01) 5 5 %
RV P, B 25 1 AR R o 4 B B B AIK MPO /K - (P<

B2 #EHX UCHBRBREHSFFM(HE,*100)

Fig. 2 Effect of Huangqintang on pathomorphological of UC mice (HE, x100)
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0.05) , # % % ) 4t 41 W] 5 Tt 8 CAT K F (P<
0.05) , & E H A MPO /K - (P<0.01) , 8 % 17 2 7 it

20 W &2 7+ % SOD, CAT, GSH 7K - ( P<0.05) , 't & [%
i MPO 7K - (P<0.01)., W33,

£3 EEFGX UC/HRMBES%EF,SOD,GSH,CAT,MPO & EBM I (i+s,n=10)
Table 3 Effect of Huangqintang on serum iron, SOD, GSH, CAT, MPO of UC mice (x+s,n=10)

21 5 /g kg BB T /mg- L SOD/U-mL"! GSH/mg-L" CAT/U-mL" MPO/U-L"!
EH 0.73+0.27 243.48+25.81 28.75+1.79 10.02+2.01 177.29+16.97
LAY 5.38+0.86% 140.37+29.72% 14.21+4.81» 5.17+0.98% 383.79+35.612)
WA 4.55 4.59+0.80 141.32+18.63 16.40+2.74 5.40+1.49 323.05+47.53%

9.1 5.23+1.04 161.09+21.26 16.78+2.73 7.42+1.25% 260.44+35.079
18.2 2.80+0.71% 196.36+33.04% 20.05+3.19% 7.99+1.619 206.14+30.60%

3.4 XfUC/NE GSH-Px4,FTH1,ACSL4 % [1 % ik
MISZ I 5O R A R, B A 4] GSH-Px4,FTHI1 25
P20k W3 PR AR, ACSL4 25 1 %38 B 3 T i (P<
0.01); SAIRIA L #, 8 A A% b L ) it 4 3
T 15 GSH-Px4 £ [ 3K 35 (P<0.01) , B %237 & Al
A THE FTHL 2 71 (P<0.01) , 8 A 7 ik b
i 7 4B R IR ACSL4 7 [ 3 3k (P<0.05, P<
0.01), WLIK3,%&4,

ACSL4 79 kDa

GSH-Px4 25 kDa

FTH1 21 kDa

GAPDH 37 kDa

A B C D E
3 BREANREHEAL ACSL4,GSH-Px4,FTH1 B B RIEB K
Fig. 3

Electrophoresis of protein expression of ACSL4, GSH-

Px4,FTHI1 in colon tissue of mice in each group

®4 EEFH3 UC/IR GSH-Px4,FTH1,ACSL4 B AR XM
(X+s5,n=3)

Table 4 Effect of Huangqintang on expression of GSH-Px4,FTH1
and ACSL4 proteins of UC mice (x+s5,n=3)

15 — GSH-Px4 FTHI ACSL4
/GADPH  /GADPH  /GADPH

EH 0.84+0.04  0.78£0.07  0.37+0.05
Fi a5 0.32+£0.052  0.30£0.06 0.79:+0.10%
P 4.55 0.47+0.079 0.32+0.06  0.65+0.08%
9.1 0.55£0.059  0.50£0.079 0.60+0.08"

18.2 0.65£0.079  0.65£0.109 0.50+0.07

3.5 Xf UC/MEL P53,SLC7A11 mRNA 3 35 (1 5 i

5 IFH 40 M, BRI 2 P53 mRNA ik B & T,
SLC7A11 mRNA ik B ZF L (P<0.01); 5H R
P8, B2 A% v ) e 4 B B R AN PS3 mRNA

Fik W B FF 5 SLC7A11 mRNA %3k (P<0.05, P<
0.01), W5,

%5 BEEH¥ UC/VR P53, SLCTA1l mRNA RiZBI M (Fs,
n=3)

Table 5
SLC7A11 mRNA of UC mice (x£s,n=3)

Effect of Huangqintang on expression of P53 and

25 51 4t /g kg! P53 SLC7Al1
IEH 1.07+0.13 1.00+0.08
F 4.09+0.34? 0.36£0.05?
WA 4.55 3.45+0.25% 0.48+0.06

9.1 2.64+0.35% 0.63=0.05%
18.2 2.62+0.39% 0.72+0.04%
4 iig

UC & — g AN B 68 58 E 1R 2 o, F A7
[ g R 4 b Tl S, Ok B2 i T TR T, WL
VU230 7 ROR AN BAL, i P 25 78 X T 1A A A R
DL S UCHE Hp B 2 vp i U 8 T e itk 7
“M e A AR O TG, R A O R
o T AL S 2R ] CROHLANGE ML ZE i M 4% 52 4 T 2
TR R I 6 R 22 36 LA SRR i kg
WA CHAT SCH R R 4R P 2 L 2
Yy 4 ORS 25, 05 b LA O R 2, o 2 R i O
B E TSN ANE 8 2 1R 5 AT ARG, R v A O
P AF BT, DR B 2 B2 5 H B R 55 R
Fi JEAME T B A PR, 2Rk
T Z A %T7 B TR T i B © A T AR AR
Dy sl R YT AL U1 AR B S R R
PRI UC LRI 1Y S BE DI RE 0 il S A S I T ALk
O AR I 28 R e 45 D TRIAE P A3

DSS U5 T 19 45 7 48/ WU H AT 2 INE 5 026
UC Ilf R K 21 212 A e O AR A5 19— Fob 3l g 62 00
It A BF 5% SR T 3%DSS #E AT & A . il i HE 3¢
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SO i S T o e i I N o T A
Jor 20 2 - B A B v, AR 5 R 2R L L B T
0 A B B R R 2 AT LK g M A
JL VR, 2 B s AR R ) o 3l g X N B — AE IR S 4
Ji7 K B, 4% T M B 46 K, HE e {5 a] 41, 9 553 ] 1
AN TR AR BE o3 UC /N B I PR E PR B 9 3 A% Ak
B i A CEROR B3 . AR (08) 2
PR A 5 PR &R e e Al i) TR AR, S B
PERL 40 L A8 PR R B T AT I B, 7 AR KR
b e =, AT S B S . BFSE R B, OS
A 30 R E B 05 B A AR TR e
PERNL L 51 % RAEVE B 9 & 4, 5 UC I &k &
R SOD, CAT, GSH 2 1Ak N #1481k & 48
i 2 R DL, ZE T FLSh ) h, SOD A fE 4y
fiff 15 M S (ROS) , 38 BE 76 i B T 17 76 1915 00 T 3L
ek i % AL = (H,0,) , T H,0,7E CAT i b /EHI T
Ak oK™, GSH W] 5543 bk H KA B 45 e H K
s- 1% o g 45 7% s 5 P OY BUT EUAR B B T R A
Ul /I R A I - R A IVR T A AN 0
GSH # #E L I} , 2 5 5 GSH-Px4 2 i MM 75 & 5t
7=, MPO J& —FIfil 21 % 26 (1, % 76 UC & RIE
Bl Rk T m AR AR — 2 B E 5 ucC
48 E i BE AR Y L a ad %k B 3 SOD, CAT,
GSH,MPO JEA7 K i & B, SR R4 b4, #6513
A5 i A — B L JE T M o SOD, CAT,
GSH /K ¥, FEAIK MPO 3k, Hoh DL %537 v L 7
WM EE, U ESREN 2 EFHIRITE,
UC /I B Ak 458 473 2 B B 0 2% i, o S Ak /B 0 A
WK AZ, 38255 W i UC /N B S8 A 7 380

J b B 240 A E T BN S UC R A R TR 6
L ARIE T WP IA R B0 L R A i AE T Y
D&, HOE 25 BRAE 35 5 55 B 40 M 4 T o % 2Rk
RN RN | DN TR N RN A
e s A WA 2 O TR BN BR B TR T LAl i
& 8 GSH JEUR I /b, GSH-Px4 I P A% g )it ROS
B4 Z R BAC I 0 HE R AR s s AL A O i, AR
PEFBLHN 8 AS B, 0F 55 0 O 3L 5 A1, OS i it
RS HEZHIERFED . BAE2 00045
WF o2 438 il F 42 & 90 vT DLZE it UC JRE I R E
AR B N B N R B, M AT UC B K& UC /R
fiff FH A b 75 700 00 i E UC IR > B 2 WA 5
T, fE DSSIAE SR UC R b3z FZk B8 T 10 il 771
(Ferrostatin-1 Al Liproxstatin-1) J& , UC /N B i & |
o5 i 1 B S R, BRBE T Y A DG R AR (GSH-Px4,

. 22 .

FTH1,ACSL4,ROS 5§ ) & 4= b 3 o748 , R W ERFE T
HUCZAIFrEEHVKR Y, B A E—F
WAAEREEY, UK E H R FTHL, o & 1)
BB IERRE A . FTH B kAL B 5 1, 7T LU
(AT o 1 7 =S 2| 7= W NI (1] X 372
BRI B AR R A0 M AR RS . GSH-Px4 2 —
o 0 B2 1) Bt SR AR, T A 020 B R AR A AR A
001 20 B & A2 BB T, GSH-Px4 19 T 8 Bl A o 2 Bk
FETT W) JCEERFAE . ACSL4 R 4k 48 AF DY 4 iz A
B R IR G B AR A VO T5E CoA FIE F IR E CoA,
Z: 5 W B Ik £ W e w5 i T L I 55 e 0 el RS 0l g
(G B, S R B0 T 3k B v ) A R Ay, AR Al
Ji & A R BB T e ik BT SLCTATT SR ALK
P A LA FR bE 2 R 7 2R % 12 32 1K (systemXc) 1)
R, BRI, systemXc TR A Zh 1Y
SR e iz RN, S 5 & M H KA L, B B
BLIA W Bk 2 4% 19 ROS, FH K systemXc 7] & 3 GSH
A Rz B, 5 A Bt A Ak g ), T R SR AE T
f P e WS 6 B PS3 ATl SLCTATL % 5%, )
i FELIKT system X/ 5 41 & A= kBB T

DR ZH R F AR ARk X /0N BRI T R R
TR0 & R, 5 1E F 4 b A, B A 4 /0N RO P Bk
THEEm, Z5 0 E . SEAA LR, MR
HEE IR R /ANRE AR oD R
% FH Western blot M Real-time PCR X 4k 7L T- #H 5¢ &5
M & mRNA K8 #1780 & 81, 5 1E % 41 e, 1
% 20 ACSL4 % 1 M P53 mRNA % ik & F+ &
GSH-Px4,FTHI1 #5 4 X SLC7A11 mRNA % ik &t [%
ik, SHEBALK, 20 EE%IRIT G, ACSL4 K
F M P53 mRNA 3 ik & [% L , GSH-Px4, FTH1 & [
S SLCTA11 mRNA ik & T+ &, H DA ) i 2 R00CR
i R F R 0] 520 UC 4k B8 T AH SC 46 A5 19
Feik o 38 3k S Ak N IORE O 8 AT A I & B, A
AL UC 7N BRS04k R 8RN o H BRI,
WiRYT UC WIAE FAALH AT . 5 90 1 240 M 2k 58 T 19 &
A G

ZE TR AR B SE NBRBE T A B E AT T,
BRIET A S P8 AR IE AT AL I & B, 35 5 A AR FH UC 1
B AT B8 55 40 1) UC /Iy BRI 4801k I 390 B g B Bk B8 1
AHOG, i — P8R T X UC B BLEI, R i) 4
ARIFFEE T PRGN 2 A WA YT UC R AE AL
il o 31X SE 5T 45 R B A 1 0 gk — 20 W 5T T K A
MR T EEMN S,

[FlgFhE] ALREEEMTHEF R,



527 B 8 Wl HESSEFFFHRE Vol. 27,No. 8
202144 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2021
(&% 3THk] [16]  REW, B0, E307 .55 . AT W25 B2 1) 5%

[1] UNGARO R, MEHANDRU S, ALLEN P B, et al. Vit JT B M2 T R W TE AL BT 5T [J]. 252
Ulcerative colitis[J]. Lancet, 2017, 29, 389 (10080) : 42,2020,55(2):247-255.

1756-1770. (171 FEODEL . 3253 4 43 Nref2 38 e xt 095 14 45 B % 1 4t

[2] WHE, WE ROER, 5. PEHHT GRS DR ALY VR ML B 52 (D], bt . i B R 2 B,
P AL BF 5% HE R [T]. b B2 25 2% 4z, 2020, 48(2) - 2016.

75-80. (18] W, JIiAY, #h3% , 45 . B A7 0 Bt PR 45 1 4/ R

[3] KUCHARZIK T,KOLETZKO S, KANNENGIESSER NLRP3/caspase-1 2 ifl 5 T3 # A S2 [T, o [ vp 24
K, et al. Ulcerative Colitis-Diagnostic and Therapeutic Z& &, 2020, doi: 10. 19540/;. cnki.
Algorithms [J]. Dtsch Arztebl Int, 2020, 117 (33/34) : cjemm. 20201117. 402.

564-574. [19] CHASSAING B, AITKEN ] D, MALLESHAPPA M,

[ 4] Mpe2 B oo, &KW, 5. 3T & A AL 1 et al. Dextran sulfate sodium (DSS)-induced colitis in
WhoT ik (1], B2 2 25548, 2020, 26(21) : 4207-4211, mice [J]. Curr Protoc Immunol, 2014, doi: 10. 1002/
4218. 0471142735, im1525s104.

[ 5] XUM,TAO J,YANG Y, et al. Ferroptosis involves in [20] GORRINI C,HARRIS I S, MAK T W. Modulation of
intestinal epithelial cell death in ulcerative colitis[J]. oxidative stress as an anticancer strategy[J]. Nat Rev
Cell Death Dis,2020,11(2):86. Drug Discov,2013,12(12):931-947.

[ 6] BEBBERC M,MULLER F,PRIETO CLEMENTE L, [21] TIAN T, WANG Z, ZHANG J. Pathomechanisms of
et al. Ferroptosis in cancer cell biology [J]. Cancers oxidative stress in inflammatory bowel disease and
(Basel),2020,12(1):164. potential antioxidant therapies [J]. Oxid Med Cell

[7] QIU Y,CAO Y, CAO W, et al. The application of Longev,2017,doi: 10. 1155/2017/4535194.
ferroptosis in diseases[J]. Pharmacol Res, 2020, doi: [22] BORGSTAHL G E O, OBERLEY-DEEGAN R E.
10. 1016/j. phrs. 2020. 104919. Superoxide dismutases (SODs) and SOD mimetics

[ 8] SUNY,CHEN P,ZHAI B, et al. The emerging role of [J]. Antioxidants (Basel),2018,7(11):156.
ferroptosis in inflammation[ J |. Biomed Pharmacother, [23] URSINI F, MAIORINO M. Lipid peroxidation and
2020,doi: 10. 1016/. biopha. 2020. 110108. ferroptosis : the role of GSH and GPx4[J]. Free Radic

(9] TR, Bl X8, %5 . SA IR T B VS Biol Med,2020,152:175-185.

H A A PLEI BT 52 2 S8 (7). = v b R 2 e o 4l [24] O'NEILL S, BRAULT J, STASIA M J, et al. Genetic
2019,42(6):94-98. disorders coupled to ROS deficiency[J]. Redox Biol,

[10]  SRUE, BRI, TG, 5 . Bt PRSI 235 3l 01 5 it 2015,6:135-156.

[N 5IRIT I A AE 0T R RG], v E [25] MILLAR A D,RAMPTON D S,BLAKE D R. Effects
25243 ,2020,45(11) :2677-2686. of iron and iron chelation in vitro on mucosal oxidant

[11] /NGB, 255, 4 L TR 2 B o7 ot activity in ulcerative colitis [J]. Aliment Pharmacol
Je T T JF Xkt A A 458 40 T Y DR 4 T AL A Ther,2000,14(9):1163-1168.

[J]. 2025 5k R 25 38, 2020,31(12) : 1508-1515. [26] MINAIYAN M, MOSTAGHEL E, MAHZOUNI P.

[12] HR3CE, R, ZER . BRILT IS5 P2 T Wil Preventive therapy of experimental colitis with
HlarsE eI, P Ed 254435 ,2018,43(20) :4019- selected iron chelators and anti-oxidants[J]. Int J Prev
4026. Med,2012,3(Suppl 1):S162-S169.

(131 BRALTS . 35 X It 9% PR 45 I 58 /s Ui 1 1 T 9 32 [27] CARRIER J, AGHDASSI E, PLATT I, et al. Effect of
W) 2 fizo 6 5 o B 1) R 4 A AL I R 58 [ DL db st - v oral iron supplementation on oxidative stress and
[E o £ Bl B ,2018. colonic inflammation in rats with induced colitis [ J].

[14] CURKOVIC I, EGBRING M, KULLAK-UBLICK G Aliment Pharmacol Ther,2001,15(12):1989-1999.

A. Risks of inflammatory bowel disease treatment with [28] SERIL D N, LIAO J, HO K L, et al. Dietary iron
glucocorticosteroids and aminosalicylates| J]. Dig Dis, supplementation enhances DSS-induced colitis and
2013,31(3/4):368. associated colorectal carcinoma development in mice

[15]  kFE A4, vout YL, 5% . Bt R T ELT &R [J]. Dig Dis Sci,2002 ,47(6):1266-1278.
FHZIL(2017) [T]. R R 254004 ,2017,32(8) [29] KOBAYASHI Y, OHFUII S, KONDO K, et al

3585.

ulcerative

.23.

Japanese case-control study group for



5527 B 8 W) HESXWHFFESRE Vol. 27,No. 8

20214F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2021
colitis. association between dietary iron and zinc intake ferroptosis and treat stroke [J]. Cell, 2019, 177 (5) :
and development of ulcerative colitis: a case-control 1262-1279.

study in Japan [J]. J Gastroenterol Hepatol, 2019, 34 [34] DOLL S,PRONETH B,TYURINAY Y,et al. ACSL4

(10):1703-1710. dictates ferroptosis sensitivity by shaping cellular lipid

[30] CHEN Y, ZHANG P, CHEN W, et al. Ferroptosis composition[ J]. Nat Chem Biol,2017,13(1):91-98.
mediated DSS-induced ulcerative colitis associated [35] 22k, 2BK0m, BRI, 55 . RIE T AL 2 HL7E A G
with Nrf2/HO-1 signaling pathway[J]. Immunol Lett, PR TRy E [T, e BE 2 5% K, 2018, 38(9)
2020,225:9-15. 1337-1341.

[31] WANG S, LIU W, WANG 1], et al. Curculigoside [36] KOPPULA P,ZHANG Y, ZHUANG L, et al. Amino
inhibits ferroptosis in ulcerative colitis through the acid transporter SLC7A11/xCT at the crossroads of
induction of GPX4[J]. Life Sci, 2020, doi: 10. 1016/j. regulating redox homeostasis and nutrient dependency
Ifs. 2020. 118356. of cancer [J]. Cancer Commun (Lond) , 2018,

[32] XIE Y,HOU W, SONG X, et al. Ferroptosis: process 38(1):12.
and function [J]. Cell Death Differ, 2016, 23 (3) : [37]  JRGEH XA . BRAL T A0 & A BL I e % R 4
369-379. i ggg vh O g R (). v [ LA PR 2 AR, 2020, 30

[33] ALIM I, CAULFIELD J T, CHEN Y, et al. Selenium (11):120-125.
drives a transcriptional adaptive program to block [EERmE Bikik]

- B

HAT I = R PRI B R 4 B AR AR
FECEP BT

=R IR E I R B 7 0B E 22—, AN BT oM AR B REOR IR T PR R L W iU A B AR B AR R I A R
ME =BG B B I6 S AR T AR S 78 PR R Lo P A B R A2 IR R B 12T S 5 T B S TR B4R .

CHA PR VE 3 480 M, X0 2k, th AR T2E 1 T 2016 4F 8 J1 M. 3% 15 % [ P9 A 7 BHS 7 30 B0 TAE#E4T T K
R IR BE BT ST , I % B [ 4 7 R I RIS YT B BOS R, AT R A M SR o X B IR SRR A L AL B L3 TR 2 E N I
PREZE A, A 2 W LB G i 7 o [ 0 = BRI R I2 7 30 H 53K . B iR — A3 W s 7 E NI BG RI2 Y 90 Kl e R
A BT R I B 52 5 256, O 5 E A 2 B ) 1 A7 X Lb L 48 W 22 57 000, 7 B T 12 3 T 36 OO b T R S 40 HF 9 ) AL A P A HE 4R
ST T84 25 R8T I BRI TAERAAE X 5 WG RE E 17 4 T A L PN 25 0 B S b S e T 9 I R R 12T B s g
FERVEAE T AR B S TAE D A B FEINE B E %] b T8 THZ A A 2 bR 3 Btk B2 00 T35 & IR R )
HRHR R B R o AN TER ¥ KX BAR 2137 B 0 192 7 B BB A R, LS W A 6 TR =48, Bt~ a
FERMSYT TAE 1 LUK i 0 B S 800 S B0 S BB B RS o B T A — AN ERT LA B A S AR TR — BN Y
X RIEF=RHEY TAEE B B & P27 TAEEA |2 SAEM R REH D& 7 24 80 [ PR 0 7= B2 7 3 B B 37 T4F /9 6F
5% 8 J R S B R AR B0, % T AR E 3R B A RS T AR v AR N S B B A SN

A7 R B AR R AR A7 B R 2I7 TR 0B ARS R, — e ml DLtk — 25 404k o R R P RIR G o DU IR 54T F R
BT IR BT RIS YT A5 S5 2 1 fR 48 0, BB T LU B0 A7 BB T AR B . A3 208 & 10 7= B T R A 0B 4 2 1A 2
TR AR RS OE N . AR SR E LR YA S 85 G CE B — 1A g = BH2 YT B AR X R ok
T 1H 7 B TR B I 4 5 AR B BN AT R AR . A PR THA RS YT T R AIG AR E E RUR 28, ADLTR
JUATT R TAEAT S — s B E B s 5 B TERIABER, BT EBE A 508 A B R R A TR 8 R A ™
A RVEAE 2, — I ME L2127 o XL, A SIS YT B N % BRI 5 R AT A, I e LR AN G 1 L T R IR T A o6
FILUN N R I, R R O R R B B R R B AR R OB . S ORI A I H 1R A O
127 BN % H B BT K I R A A H IR T R UR S8 iR A RE R AT R FACR S, SRR
PUBG BT 51297 Ko M i A AL == | 7= R T4 5 52 0 A0 L 76 TR0 20 W i 7 A 1) B AR TR S A8 A ths 25 5 i 7
TR NN B & S E B YR L o BRLUL , & 7 N B 5 B B I p A R 259 iR TR IR 58 5 T R RE M i 1 | AR s o
TR RS 5 515 DU 2 FRUR AT B I A E A T BT A o 27 B PRI AR U0 A 5 R A — A M T g 40 11 B e 5 . P XA R 3 &
iE R AT AN RS TT T 10, 4R S TR X o AN A G R B N BUR T B TE R T ORI R R R G A AR [ S EE A
T AR g AR v A 4 BETC P R AR R, 8% 45403 101 5 5 4R T A0 Lk il R AR, 070 £ S AL S AN IR B AR R iR I U 1

E=RHE IR E IR IZYT EEANE , T4 = & PR I2 YT BT AR AT o OO AR G B4 T AR A 4 7R B R
TAEHEH T S ZR . TR AR MR ER I 78 2 TR fB) & 2B SR i T B e e T BELAS AR A R AR G A
S, 0T LA R B AUROG 3 7R R R W R AT 2T T, TR AR RS O R T — B R W2 AN R A LR T
RGP RHIG R I2 T 10 S PR AE A B T2 /0 B TAE & B ReHE T, BT WIS i 78 3L

(& e, 3 & Ba s ifirz, ki 410008)

e 24




