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FEE. B e £ T Kelch HER AL A %% G 1 (kelch - like ECH - associated protein 1,Keapl) /4% B F — 4r 4m it 2
#8 5% B -F 2 (nuclear factor — erythroid 2 related factor 2 ,Nrf2 ) i 345 3 3% 2~ /% (huangqin decoction, HQD) %} 7% 3% # 4 W £
(ulcerative colitis, UC) Sk L0 #"A, ik hA KI5 EFA BEAE FEH4(HQD) R £k m, H RAERM
(dextran sulfate sodium,DSS) # §N R WK B LM X, HE FENREMBLREE L, M EMmBLKEE, %
it 52 56 £ & PCR( quantitative polymerase chain reaction, q — PCR) A& M| 5 Bt H Ak i 4L 4 B 4 ( glutathione peroxidase 4,
GPX4) (2R &, 4 B 2 ( prostaglandin — endoperoxide synthase 2, PTGS2) . Nif2, Keapl & i 4t % £ At B4 1 (heme oxygenase,
HO - 1) #9543 4% 4% #5 4 82 ( messenger RNA, mRNA) & ik /K F, thkoF 3 o 4 20 A A 20 3% 507 40 & 47 5 ) 4
(ML385) , vA Erastin #J 3 2m itk 58 AR . CCK -8 R4kl 2m it A K A L, 40 2m L4k A= 5L R L 2.8 (lactate dehydrogen-
ase, LDH) 4% ,q - PCR ##] GPX4 PTGS2 Nrf2 Keapl & HO -1 mRNA &k K -F, & G % 9% ¥7 i (Western Blot, WB) #>
M GPX4 PTGS2 \Nrf2 Keapl % HO -1 #9% & & iAK-F, 4R hARER T, SEAAML, FXHME £V 3R HEK
BB S A RBIT, SRR AL, AR AAR E AN A T Bk, SEA ML, FEGAREYE
&40 % 8 PTGS2 Nif2 Keapl & HO —1 45 mRNA &k K-F3 A T B, GPX4 45 mRNA £ i&KF Lot tRob st , Hat
A UARYY | 3 B0 LR B F 04 tm iR E S8 2 B F, 4k A LDH A8 9 2 F %, PTGS2 \HO - 1 Nif2 Keap!l # mRNA %
KRR T ,GPX4 #9 mRNA 9 %k K-F 9 2 LA, PTGS2 \Nif2 Keapl \HO -1 49 & & 25 2 T4, GPX4 49 & &
R R B, ik R EHITH] 4 I K 4k Se T W AL T A 2 1A 45 Keapl/Nrf2 38 34 AN i 8,42 2m L4k 56T,
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Abstract; Objective To investigate the effect of Huangqin Decoction( # %577, HQD) on ferroptosis in ulcerative colitis based
on kelch —like ECH - associated protein 1 ( Keapl )/nuclear factor — erythroid 2 related factor 2( Nrf2) pathway. Methods The
mice in the in vivo experiment were divided into normal group,model group,traditional Chinese medicine group( HQD group) and
mesalazine group. The ulcerative colitis mice were induced by dextran sulfate sodium. HE staining was used to observe the histo-
pathology of colon. The contents of Fe in tissues were detected. The mRNA expression levels of glutathione peroxidase 4
(GPX4) , prostaglandin — endoperoxide synthase 2 ( PTGS2) , Nrf2, Keapl and heme oxygenase — 1 ( HO — 1) were detected by
quantitative polymerase chain reaction (q — PCR). The cells in the vitro experiments were divided into normal group, model
group , HQD group and inhibitor group( ML385) ,and the cell ferroptosis model was constructed with Erastin. The cell growth was
detected by CCK — 8. The contents of Fe and lactate dehydrogenase (LDH) were detected. The mRNA expression levels of
GPX4,PTGS2 ,Nif2 ,Keapl and HO —1 were detected by q — PCR. The protein expression levels of GPX4,PTGS2,Nrf2 , Keapl
and HO -1 were detected by Western Blot. Results In the in vivo experiments,compared with the model group,the HQD group
and the mesalazine group obtained better results in ameliorating colon injury. In comparison to the model group,the Fe content
was significantly decreased in the HQD group and the mesalazine group. In comparison to model group,the mRNA expression lev-
els of PTGS2,HO —1,Nrf2 and Keapl were decreased ,the mRNA expression level of GPX4 was increased in both the HQD group
and the mesalazine group. Compared with that of the model group,the cell vitality of the HQD group and the ML385 group were
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significantly increased. In comparison to the model group,the contents of Fe and LDH in the HQD group and the ML385 group

were observably decreased. In comparison to that in the model group,the mRNA expression levels of PTGS2,HO — 1, Nrf2 and

Keapl in the HQD group and the ML385 group were significantly decreased,while the level of GPX4 was increased visibly. In

comparison to those in the model group,the protein expressions of PTGS2,Nrf2, Keapl and HO — 1 in the HQD group and the

ML385 group were decreased , while the level of GPX4 was increased. Conclusion The mechanism of HQD inhibiting ferroptosis in

ulcerative colitis may be the regulation of Keapl/Nrf2 pathway.

Keywords : ulcerative colitis ; Huangqin Decoction( # %57 ) ; ferroptosis ; Keapl/Nrf2 pathway; in vivo and in vitro experi-

ment

Btz TS R (ulcerative colitis, UC) J&— R4 S48 1
38 R , F R R i A B, ELIA , R B R . Bk
SET R — R R 1 P 4 M AE T2, Fobr k2 2 M |
KA NG Bt E A, ol k2 UC 6 R, SRR BE T
HIFIT UC B A B AOVEA o Kelch BEFR 4 S N el 56
#H 1 (kelch - like ECH - associated protein 1, Keapl )/#%
T - 21400 2 A1 E T 2 (nuclear factor — erythroid 2 related fac-
tor 2, Nrf2 ) 3 # /2 — Pl {7 3 200 B G 32 S b 00 80ORN 48 RE 2 17 1)
559 R G0, 38T WS P04 AL B 2R 58 k2 98 6E S SRR 47
FIBGE B, S IR T UC (T B B AL o 1 ST I 8 I
1, Keap/Nrf2 {5538 138 1o 2035 4 bt H K ( glutathione , GSH) |
A H S E Y 4 (glutathione peroxidased , GPX4) K 7% 4
4 (reactive oxygen species, ROS) 258 76 T-4H 5% R F 7K S M T
PEEIET Y, #% (huanggin decoction, HQD ) Hi F 3K fif
SICHFER)  HEE OAT R R 4 A K. e
WA, iR yT BRI Z A 7 o B TR A Y e R
HQD X UC 8 3E 4 i £ AT, HL AT i 5 %04k B ok 6
LTI, VRASUZE #0) MR A A0S 36 R 7 TP
1 MRtEAE
L1 #H
1.1 Zhhsmpe  HEPE SPF 4% SD KL 20 1,6 ~8 J& %,
RJF AL (210 £20) g St SPF 2% BALB/c /MR 40 H L6 J&il,
PRI (20 £2) g, #4900 B 307 DU (Jb o) AR AR A IR A W), 3l
PAARIE S : SCXK(57) 2019 - 0010, 5245 Zh ¥ 17 7R S
SYXK (#)2022 - 0002, 7E % i 20 ~ 25 °C, HXHB S (50 =
20) % ,12 h/12 h WY JET A A R4 43 8 AR 3R TYLPE Hh R 2 K
AN TG s A S A VL PG Hh R 2 R AR R A2 i
2 (B P 5 . JZLLSC20230735) . Caco —2 4H LI E v [E R} 2%
YA ( B 55 SCSP -5027)

1.1.2  zH4p HOQD 5 % ( Scutellariae Radix) 7] ( Paeonia
lactiflora Pall) % H ¥L( Glycyrrhizae Radix et Rhizoma Praeparata
cum Melle) \ K ( Jujubae Fructus)4 W 25H)4H ik, FHAAs,
M B FE 36 245 M0 1% 0 A R 2 7 (65 43 3] 2 221201601
230201911) , [AAT .5 H B W B VLG LA P 254K B B IR A A
(#5207 k 220724 220109) . # R AEEREN ( dextran sulfate so-
dium,DSS) (4 T &:36 000 ~ 50 000) W H £ £ (£ 5.
MB5535 -2) , LV imid v (2 ) W B 25 4625 5 AR
HrRE R 254 B\ (Hit 5 :230324) | Erastin 1 [ - IR 2
7] (525 S80804) ,ML385 i § CSNpharm ( 555 CSN22320)

11,3 &XASME #haElEinawame @ity
A039 -2 —1,A039 -1 - 1), ¥LiR i E /i (lactate dehydrogen-
ase, LDH ) 120 &0 B VLR LB AR W BRI A BR A 7] (17 5
KGA7403), GPX4 . %A 45 B 2 ( prostaglandin — endoperoxide
synthase 2,PTGS2) Nrf2 Keapl . M £ 2 A /L 1 (heme oxygen-
ase, HO — 1) Hu ik ¥ B Affinity ( 52 5 4 51 2. DF6701 |
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AF7003 [ AF0639 ., AF5266 . AF5393) , TRlzol g H 3¢ [E Invitro-
gen( £% 5 15596 — 026), One Step TB Green™ PrimeScript™
RT -PCR Kit T (SYBR Green) I H H 7 TaKaRa ( £t 5
RRO86B) , Z I & MAGHR X (Hi £ TECAN SPARK) ; %% ¢ &
PCR ffi#{% ( 3 [E ABI Step one plus Real time — PCR system) ;
L 3k ( 22 [E Bio - rad Power Supplies Basic) ; Trans — Blot Turbo
LREIUR A EN R S0 (£ Bio - rad 170 —4150 ) 5 B UG R
45 ( %£1E Bio — rad ChemiDoc MP Imaging System) ,
1.2 F#¥
1.2.1 a5 8AHE  (1)3hPndH SEERH . LI
TRETXT TR /D BT PR FIAR L, Bl F 40 H/IN BRUIE By P
7 d )5, BEPLA R 4 4 1E % 4H (Normal 2 ) A% % 2H ( Model
) HEHA(HQD A1) L hiEd], /4l 10 B, # DSS %
TZERKBCHIA 5. 5% VW, BRAE 450, s /Ry 8
FHAK ) DSS ¥ 7 d, o BRI 1 R TR 1 YR E Y DSS VA

(2) 3 20 SR % 8 Caco — 2 AR TRAEAC )5 [
BLo> 4y IE % 20 (Normal 20 ) (B AU (Model 21 ) | 8 5 17 4
(HQD 4 ,10% 2513 ) il 4l (ML385 2.5 pmol/L) , £
# YANG X B 270 475 42, i i} Erastin (175 wmol/L) #4748k
SET BT
1.2.2 %% % (1) HQD B4 : S 3% HH 56 Uk K 2R
B RTHISEH S 2 AT R H B RO R IR 3 12
222 Y LGOS R U W4 1 1 g/ mL (25T

(2) B2 J5 v TERE IR 45 T i, o B R0 s AR A AR
SR ML ISR HQD LA T 9. 1 g/kg, VL
WRHAT 0.5 g/kg, AR SR ARMKHES 1 W/d, 84
257 d,55 8 RALFEB W ARBUREAEA T4

(3) 2 s Hy 45 - HOD WM #4845 B3R Iy il 47, e
A2 ¢/mL 25K, SD KREALL 12.6 g/kg, B RS 2 K, HIK
(BBR 12 hEZEE 7 d,55 7 RARUGHEBE AT 24 h FFIR45E R
WHEB G 1 h B EZPCR L. B 5 ## & 30 min, L1 3000 v/
min 250 15 min, 38R0 R 0003 o

(4) 4N 25 25 7 1k o B 55 21 S A o 390 20 389 5 40 531 - LA
10% P25 1fL375 M ML385 (2.5 wmol/L) 4bFH 24 h, 22 J5 o s fif
BEFRFEFINA Erastin 351,24 h 5 WO 20 A 7R
1.2.3 tenldsdr bk (1) WHEYIA L HLE 4 %
(w/v) ZRBEEPREE 24 h DL L $IERE REWORS HET T OK L 182
WA A Y0 e, PR I . WA R, BIR
RAEESTHT o

(2) CCK — 8 3 e 10 4 A A A% 100« 465 IS 42 1) 4 L e 3 L
100 wL A 96 FLARH, JBOA 37 C 4 BE 3744 24 h 5 4FL N
A 10 pL CCK -8 ¥, H B 25 F 0 HRAH, 4k 2 4E 37 °C 41l
FFRAA T 2 h, T EEARALAE 450 nm PR R &AL IOL
A

(3) 75 SRS - e MR G 4 A U I 13, 40 S I3l iy 25
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JAH RS I M EIEW 1.0 mL G ATER S B E . IR E =
HAE SRR, I 520 nm 0BT SERE OD fH

(4) LDH & Al - #2%2 B8 TDH 12050 &l B 45, IR 40 g 13
W4T LDH & il e . IR B B An e 55X RS, 7
440 nm A0 E TR AR

(5) sz2mt7¢ 1 PCR ( quantitative polymerase chain reac-
tion,q — PCR) £ il 45 i 20 2} 41 Jfl o GPX4 [ PTGS2 | Nif2
Keapl \HO — 1 {5 {#i % M 4% 2 ( messenger RNA, mRNA ) 2k /K
F-: TRIzol IXFIFRILE RNA, FEBfE RNA W EEFIZEEE 5 , (i 5.
ML EZEAZ IR ( cDNA ) 58 — 55 & ial 70) & 1 3 e sialm) &
4 1% ¢cDNA, 3f-{di Fi§ One Step TB Green™ PrimeScriptTM RT -
PCR Kit [T (SYBR Green) 7E9¢ )G E & PCR U b 7€ =
SEHf PCR, qPCR R 444« B AR PR IR B2 95 °C, T 7 B
6] 30 s; A8 MR BE 95 °C, Fridq il IA] 5 s 538 KIRE 60 °C., fir vy I
6] 30 s ; PP UXECE T BN 40 ~45 U AR 403 4 95 C
FIF[E] 15 5360 °C Frasi[a] 1 min;95 °C T 15 5350 °C f1s 30
so BT A, LR 1o Al Yy 4, L3k 2,
2724 D5 B A R Rk K

F1 GYERLIYITH

M (5" -3") PP/ (bp)

GAPDH F:GCCCAGAACATCATCCCTGCAT 188
R:GCCTGCTTCACCACCTTCTTGA

Nif2 F:GGTAAGAATAAAGTCGCCGCCCA 85
R:TTAAGTGGCCCAAGTCTTGCTCC

Keapl F:CAGAGAGGAATGAGTGGCGGATG 156
R:AGGTCTCTGTCTCCACGTCGTAG

HO -1 F:CCCCACCAAGTTCAAACAGCTCT 138
R:ATCACCTGCAGCTCCTCAAACAG

GPX4 F:ATTGATAAGAACGGCTGCGTGGT 80
R:TAGCACGGCAGGTCCTTCTCTAT

PTGS2 F:CTTCCTCCCGTAGCAGATGACT 243
R:GTGATTTAAGTCCACTCCATGGC

*2 AESLETIHF
B[R FFFI(5" -3") P BE/ (bp)

GPX4 F:CCAGTGAGGCAAGACCGAAGT 118
R:TGGCTCCTGCTTCCCGAACT

PTGS2 F:CTGGTGCCTGGTCTGATGATGT 120
R:CCTGCTTGTCTGGAACAACTGC

Nrf2 F:CCTTCAGCAGCATCCTCTCCA 82
R:TCTGTGTTGACTGTGGCATCTG

Keapl F:GGCTGTCCTCAATCGTCTCCTT 104
R:TCATTCGCCACTCGTTCCTCTC

HO -1 F:ATTGCCAGTGCCACCAAGTTCA 118
R:TGTTGAGCAGGAACGCAGTCTT

GAPDH F:AGATCATCAGCAATGCCTCCT 90

R:TGAGTCCTTCCACGATACCAA

(6) 2 1 L EP i (Western Blot, WB ) 32 1l 4t g
GPX4 PTGS2 Nif2 . Keapl \HO -1 #E 4 i) Fe ik : BCA 7L & &
BB, dfiad SDS - PAGE 73 8 55 5 i SR T 2 NC
&, TAS % BERRYIRY , ¥ERYR S 2 ho LIS  H 5551
AT GPX4 [ PTGS2 \Nif2 Keapl \HO — 1 —Hi (FRBELLA) 1
500) yEFR LA TBST Pk 3 W, 05 H 4 Cili. Wik,
FIRAERIR B 2 h, TBST PEJR S min x 3, il id & LA
o i il ChemiDoc MP Imaging System [ {%, i #4 GEL -

PRO32 #A4% i 52 1) BB AT K BE43-#T o
1.3 Hit#Frk

KA SPSS 25. 0 44T /AT, LI R RS R £ 47
BT, 400 Lh 5 LSD 45 3% , {fi FH Graphpad prism 9. 0 21 5t i1
AT T EERLL v £s FR,P<0.05 FRESERI 2%
2 H#HR
2.1 HHsREER

EJIE R A AH L, BT 2 25 i T A ) 8 32 44, UK 4 ™
TR A W R MR SR L, XA R B
TR WGE W] W, VR AU 5 S VD hr R 20 25 I IR AR 45 4 e A
PRI IEH  FRR AN & 2k B B 47 4 , RAVEAI ORI 47 5% . R0
HRXE 1,

2.2 HpEgsER

SIEH A AR ZH & i B B SR RIZH A L,
KHIG VR Rk I WAL, TR TN E 2,
2.3 £ 4% GPX4 PTGS2 Nif2 Keapl \HO — 1 mRNA % i
KFER

S5EH 4UAH H , A4 op Nif2 [PTGS2  Keapl \HO — 1 mR-
NA XK F 344 B 5 _E T, GPX4 mRNA Wl T [, S
ML, B S IV hiE 4] Nef2 \ PTGS2 Keapl \HO - 1
mRNA &K /KU B TR, GPX4 mRNA ik /KPR -7, B
B2 5 . HIAETIXVE 3,

2.4 ML CCK-8 4R

55 IE R A AH L, AR 20 20 MY o B A SR A L,
A A S A A0S T . RIS T XXV R 4,
2.5 HMSE¥h 4k LDH £ %

SEH AR L, BERIZE 4 LDH &1 B T SR
ZHAH L, 5 5517 21 5 10 350 24 k2 5 f LDH & i B 8 AR
1 L4 T XXV IR 5,

2.6 %052 ¥ GPX4 PTGS2 Nrf2 Keapl \HO — 1 mRNA % ik
K

SIEH A, BRI ZH b PTGS2 Nif2  Keapl \HO — 1 mR-
NA 357K 5 FF, GPX4 mRNA 23500 B F R, Sm
AL, BB A 5 M 4] PTGS2 (Nif2 Keapl \HO — 1 mR-
NA FiKKF U] T B, GPX4 mRNA Rk E I, 1 A6
T XXV 6,

2.7 4% GPX4 PTGS2 N2 Keapl \HO -1 & B % 3%
K

SIEHHM L BRI p PTGS2 Nrf2 Keapl \HO -1 & H
RIFKTFLE LT, GPX4 R A KPR T, SHRAH
L, FEA 72 S5 5 20 H PTGS2 \Nif2  Keapl \HO - 1 &35
KOFEE R, GPX4 B 7., WARTTXNE 7,

3 it

UC J& FH e e W5 " s , AR HLE
MBI IBZE L5 T WM , AL F AT AN Al 289, Mg J 1
IRk, SRR ST L SRR EOR A O
B BT B UC e B i, B2 L HEER
TG, [ ) 5 O Ty HE XS, 54 4% 1 48% , 3 1 22
1T, WCH A IR A BRI . Y8 IUEIR 5 0 ¥ I AR . R SR
HOQD SHiE AN 2 A3 J7, B i # bR AP kg 2 ThRE,
HAB AR I W PR 5 i 2 3G AT 25 R IR 1 € | B
HEUAME FHFSE 2000 & H R AR 15 SO, A
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25 RN UC 8 A0 BT g A

U AL I R A B HQD TR & W IR YT | e W]

FEAIR UC I B RS AE R T /K- , 035 0 T8 TR, O 2 ik ISR

JEYS i BEAE R LA REAR , ELAS R RO
PICT AR T — R p 40 06 L A W SR AL, e — AR

BRI AN AE TR, J2 i T ROS 77 AR i Z A 9t g Bt aod S Ak By

', GPX4 SR Bk Ak Y T BB AR LT P )

SRR AR R HOZ AT I R A X R AL TR

TR ot 87, R R R BE T A A AR T PTGS2 Y

FEARI L 20 R T AN T TR AR SR ) AL, B B

PARRAR TR IE T W I U, T AN MR SR T AR R =

BACTo PR AR R = K S — A R VAR

TRt A5 CSH/GPX4 Tl M| RS0 XC™ Bid% Mo iz 42 1 pS3

P 120 GSH AR T AR, i LA J5URI 4 fL M i

SAFTE, PIFE Z AL HO (B 2 0 S P DR 3 5 5 — 2k B

PARRARHS A 32 5 55 = 2% B DUIR B o 2, Herh IR 5 9 41

A S RBE T R A HO% ™ Keapl/Nof2 S 6 S 0 S AL I

WA B 2 — " 0 Nef2 ST — P4 R v S D, AT

PA_E VR S g AT A AR ), TR bR AL SO Pl 4 K

I N2 35 1 2% Keapl (TR IE 5 1 L

T, Keapl JEIE AL E3 {2 K EEME S W) IRV i 74100,

FOE SR A5 55 s I Nef2, IR 51§ Nef2 il 3 268 2 1 i

VAT 22 92 F AR A VAR R A 30 0 A, —

BURA AN, N2 g2 DA Keapl 4545 P BB 1R, #2002 5]

AMIAZ, 5 — /R Maf 53— R AEJ5 -5 Keapl - Nif2 %

PE R TT RS A8 8 HO — 1 AR SE PN 635 7 . HO -

1 REEHYICTIRTE T, A Nef2 B9 FF HO -1 1A, 58

TEE 40 M Ak & B R ROS & iR ek vE T L
ASHITFE NS e 240 M A A 2 T AT T 5 A PN S B AR O

HE e (325 B 8L, 2 T DSS 5 500 I U6 2 40 e, 4 b

AR TR I 28 T2y % 72T I | 2

AR R SR IR B i B S A e o Oy 1 i — 2B UC /)N BB

RYFREBRIE T A A BB, AT 04 1 /NS I VR IE T AR G

Bk K g b GPX4 \PTGS2 \Nif2  Keapl \HO — 1 45 [ I

FEPRFIEEO, 45 R TR 5 1E W AU L, BOALA] PTGS2 (Nif2 |

Keapl \HO -1 [ 3235 B 7}, i GPX4 ({3235 T, i/ HQOD

J& , I 3% GPX4 , PTGS2 Nif2 , Keapl , HO — 1 [ & ik, & /R

HQD jid 4] Keapl/Nif2 A=l BRIE T, 25 b Pk, HQD

1RY7 UC /R AL AT B A2 il 2o 9895 Keapl/Nef2 58 5 I ] 95k

AR,
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