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(Abstract] Objective To investigate the effects of Qingjie Mixture on the eosinophil activation and immune function in
allergic rhinitis (AR) mice, as well as its regulatory mechanism on nuclear factor erythroid 2—related factor 2 (Nrf2)/glutathione peroxidase
4 (GPX4) signaling pathway. Methods An AR mouse model was established by ovalbumin (OVA) induction. Mice were randomly
divided into control, model, low—dose Qingjie Mixture, high—dose Qingjie Mixture, and ML385+high—dose Qingjie Mixture groups,
with 10 mice in each group. Nasal symptom scores of mice were calculated. Diff-Quick staining was used to assess the eosinophil
activation in nasal lavage fluid. HE staining was used to observe the histopathological damage in nasal mucosal tissue. ELISA was
employed to measure the levels of OVA-specific immunoglobulin E (IgE), histamine, interleukin (IL)-4, interferon—y (IFN—y), 11.-17,
and transforming growth factor-B1 (TGF-B1) in serum. TUNEL staining was used to check the apoptosis in nasal mucosal tissue.
dihydroethidium (DHE) staining kit and ELISA were used to examine the levels of reactive oxygen species (ROS), superoxide dismutase
(SOD), and malondialdehyde (MDA) in nasal mucosal tissue. The mRNA expression of T-box expressed in T cells (I'-bet) GATA
binding protein 3 (GATA3), forkhead box protein 3 (Foxp3), and retinoid—related orphan nuclear receptor yt (ROR +yt) was determined
using qRT-PCR. Protein expression of Nrf2, GPX4, B—cell lymphoma-2 (Bcl-2), and Bcl-2-associated X protein (Bax) was examined
by Western blot analysis. Results Compared with the control group, the model, low—dose Qingjie Mixture, high—dose Qingjie
Mixture, and ML385+high—dose Qingjie Mixture groups showed severe nasal mucosal damage; the nasal symptom scores, eosinophil
counts in nasal lavage fluid, serum content of OVA-specific IgE, histamine, [1.-4, and IL.-17, nasal mucosal apoptosis rates, ROS
and MDA levels, GATA3 and RORyt mRNA expression, as well as Bax protein expression were all elevated (P<0.05). Meanwhile,
IFN—y and TGF-B1 levels in serum, and SOD levels, T-bet and Foxp3 mRNA expression, and protein expression of Nrf2, GPX4,
and Bel-2 in nasal mucosal tissue were all reduced (P<0.05). Compared with the model group, the low—dose Qingjie Mixture, high—
dose Qingjie Mixture, and ML385+high—dose Qingjie Mixture groups showed alleviated nasal mucosal damage; the nasal symptom
scores, eosinophil counts in nasal lavage fluid, serum content of OVA-specific IgE, histamine, IL—4, and IL-17, nasal mucosal
apoptosis rates, ROS and MDA levels, GATA3 and RORyt mRNA expression, as well as Bax protein expression were all reduced
(P<0.05). Meanwhile, IFN—y and TGF-B1 levels in serum, and SOD levels, T-bet and Foxp3 mRNA expression, and protein
expression of Nrf2, GPX4, and Bel-2 in nasal mucosal tissue increased (P<0.05). Compared with high—dose Qingjie Mixture group,
the ML385+high—dose Qingjie Mixture group showed increased nasal symptom score, eosinophil count in nasal lavage fluid, serun
content of OVA-specific IgE, histamine, IL-4, and IL-17, nasal mucosal apoptosis rate, ROS and MDA levels, GATA3 and RORyt
mRNA expression, as well as Bax protein expression (P<0.05). Meanwhile, IFN—y and TGF-B1 levels in serum, and SOD level,
T-bet and Foxp3 mRNA expression, and protein expression of Nrf2, GPX4, and Bcl-2 in nasal mucosal tissue decreased (P<0.05).
Conclusion Qingjie Mixture can significantly inhibit eosinophil activity in AR mice, suppress oxidative stress progression, and
improve the immune function, which may be related to the regulation of Nrf2/GPX4 signaling pathway.

(Keywords) Qingjie Mixture; allergic rhinitis; eosinophil activation; immune function; nuclear factor E2-related factor 2/

glutathione peroxidase 4 signaling pathway; regulatory T cells/T helper cells 17 cell imbalance
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REATRI, S o XS ] B 88 2 A B 226 77| A 4 2R IS e e 2
RESZ 400, T8 BURR 22 1 AR LRG| I A8 3 B g
RRELH AU S BE DI RE T K 175 1 A5 3 S R B 4 4L
B A A RPN 8, 95 M 4R PR 2 (reactive oxygen
species, ROS)MELLSZI K HHEBR , I [ (malondi-
aldehyde, MDA )7K¥F-Fts A MAIE L (superoxide
dismutase, SOD) 1 PRI, #E 3 55 M5 20 24 41 i
PRT A R IR S 2Rt M 2H 2 A B3 11,

¥ E2 #HEHF 2 (nuclear factor E2-relat-
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PRAEC ARG b [ rh R B IRRL B BE s e FE 2 B
WA  AE B ES . GSP5-29,

1.2 FEZAF

HRARNA T K 6 ¢ ¥R 10 ¢ LAFH
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L-001-286) . IFN-vy {7l & (#t5 . 1L-007-337) |
IL-17 {57 & (35 : L-009-259) [ TGF-B1 ik 5] &
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2.3 FBHNREREER R E ARG
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ke 701 5 MG R R SRR B Bl ), S0 A% B, DI OF Rk,
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R S TR YO AR T ) R TR M A R TR AR AR
2.4 MEEFREIBE R AT

AR SR 45 B B3 B A, B0 5, WA LT 3l
ELISA A5 0 IfiL 75 H OVA FE 5% [gE Al 1L-4 |
IFN—y IL-17 TGF-B1 KK,
25 HE £ENBEFRALNARNREFHT

S /I B s R R VR A I S5 A S b B S 56
Yy, TC ARG /N ERAUN S R R 21 M3l ) S
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BT IR R S RETKAL TR R N
PRer et B CIEM K, W ZRE T, ki i dst
h, WA R,
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2.7 DHE #&iXFIEF ELISA iRXFI & & H /N
REFEALA R ROS,SOD K MDA 7kF

W SIS 2 Y] F 34 B8 DHE Y A7) Sk
PEATYLD, ROGIEE 60 min, iR whk)5 | e hniE
BT AIGH] HER IE S R, WA gL,

W BRI RS E  B0 W EIE W,
WeHE e, 1 R ELISA R Ui I B 7450 K
I B FEREZHZH R SOD F1 MDA 7K,

2.8 qRT-PCR #iU&H/NREFHIRALF T-bet,
GATA Foxp3 RORvyt B mRNA FRiX

i 3 Trizol 3 1) G 45 HR & 266 A5 41 2 b 1)
RNA, ity HA AR5 |, 5148 & Prime Serip
T™ #5754 18 cDNA, qRT-PCR 4" 41 SR R - 1E
540 08 wL, K5 HIA 08 wl,cDNA 4 0.8 pl,
Hot Start Taqg DNA Polymerase y 08 pL,RNase Free
dd H,0 4 64 wL;SE85544.95 C,5 s; TAEPE .95 °C,
5 s, 78160 °C,60 s;iRk,72 °C,30 s; AEfHk 40
MER, FIFIITERE 1,

%1 qRT-PCR3|#157
Table 1 Primer sequence for qRT-PCR

FEH 75 K bp
T-bet 1E T ; GGACGAGCTACCCTTCGGT 168
JZ16] : CTGTCTCACCCCCAGCATAG
GATA3 1E T : AACTGCATCTGCCCTAAGGT 138
J2 1] ; ACTGTCACACTGGTCACTCC
Foxp3 1E T : ACCCTAATGCCTTGTTCCCA 152
S : TGGGGAAGTCTTCAGCAAC
RORwyt 1ET7 : GGCAGACCTATTTTGCACGA 149
21 : TAGCTGTCGATGGATGCCTC
GAPDH 1E ; CTGGTCTTCTGGAGTTCCGT 177

JZ 1] : TGGTCCTTAGCCACTCCTTCT

2.9 Western Blot #ill & 2H/NR BFHPEZA LN,
GPX4,Bcl-2 Bax BIE B RIE

WEh Y BBl 20, 7F 4 CRUR IR P icE
30 min, B0, JEFF EIEWORRE, T AR IR A
AR, LA 50 g REAR AT LAE FRLDK, SR 3
P, A —HT (Nrf2 . GPX4 Bel-2 Bax R L 5]
R 1:500) B F LA, FEA RS , A Z$T(HRP 1

FHiR 1gG WM FELLHI Dl 1:1 500) , FiRHE S
FEAPVERE, W65 30 min, BERR UG RGERUL , Gt o
Br B bR K EEE
2.10 SitESH

S T AR EE R SPSS 16.0 # A T4 4
B7, KM Graphpad 8.0 #HAT1ER, THEGTRHALL vts”
Fon, UL CECR BRI R 7 225007, 5 255¢,
PR E] FE R LSD—1K5 5, 7 25855 IR F Gamess
Howell #:%% . P<0.05 F/R 2553 HAGH38 3L,

3 #R

3.1 HENREFBERITS LR

50 HRLAR L BERLEH W i G IR A TR
f A0 R R 2L MIL38S+37 A5 791 e v ek 4/ N BB
ESRIEIRIE S T (P<0.05) SR RIZE AR LE | 15 1%
B TR A AR SR R R 2 ML385+IE A
70 e 70 A 2/ B S AR AR P43 H AR (P<0.05 ) 5
111745 T 7 5 790 R AR S LA L, M35+ 4557 i 771
T2/ SRR AR 43 T 55 (P<0.05) o TEILER 2,

x2 HBHNMNBEIBBERTEDN L (3+5,n=10)
Table 2 Comparison of nasal symptom scores

among different groups of mice (x+s, n=10)

415 B RITA /53
Xof HRZH 0.61+0.07
HRIZ 6.62+0.28*
by Rl Sl 5.75+0.24%
by EEenlt=pl il 3.19£0.22%

ML385+3i it 5 3% e 77l a4 4.17+0.13%%"

L 5 X B H, +P<0.05; SEIRI LA L, *P<0.05 ; 5 15 £ A 51
A, *P<0.05,

3.2 JH/NR BB L e ER M 4 R A TR L
&5

50 R L WA T S R RGR) i 2 T
fiff5 70 R 2H  MIL385-+355 Al 45 791 v 1) i 2/ B2
JETRE VR U PP v TR R 2 M Y K S 19 0 (P<0.05 ) 5
SRR AR LE , 05 i G AR R B 4 A ) s )
T 2] ML385+355 fiff 3 771 e 71 e 2L/ B R e v
WE TR L 240 L ) KB H49 980 (P<0.05 ) 5 TS5 5
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Fig.1 Eosinophil counts in nasal lavage fluid in each group of mice (Diff-Quick, x400)

R L, ML38S+IE i Al M A A/ N B 0.05) ; SIAIATAR L, T & IR 2 T A5 791
JEHE VM T B TR TR R AN ML O B N (P<0.05) , B v AR AL MIL38S+ 355 fift 5 791 v 771 2k 28 /0 B i 375 v
DL 1A 3, OVA FFVk 1gE ZHME 114 A1 1L-17 (95 IR
(P<0.05) ,IFN—y Fl TGF-B1 ()& I T1E (P<0.05) ;
11175 975 i3 7] e 79 e ZEURE LU, MIL385 -+ fifh- 45 511 e 711
AU T OVA FEfE IgE A IL-4 HIIL-

®3 [EMREREERGREREN MBS SR
(x+s,n=10)

Table 3 Comparison of eosinophil counts in nasal

lavage fluid among different groups of mice (%s, n=10) 17 {) & T (P<0.05) , IFN—y Fl TGF-B1 HY & &
4131 prcr et IPFIR(P0.05). IR 4.
$et/(10YmL) 34 FHENREFPEAARKIEFT
RHRAL 0.07+0.02 X REZH /N B S R B L s e e R LR 5
e 007" X BEEALRE L 2L/ LS B o R |
ARG MR k2 0.36+0.05%"
FEmAFE A R 0.1820.05*" I‘i*iémﬂﬁfxﬂﬂ EIRGERTA R rifﬁﬁr gy
MIL385-+3% it 25 751 25 7 ik 241 0.25+0.05%** HH T A R R A 3 AR R AL
T S X HRALUMIEL , *P<0.05; SEERZTAR H ,'P<0.05 3 S T 55780 ML385+75 it A7) e 751 2H /) BRL B Bl o 2 2 403 40 0

FlEA A, *P<0.05,
VAL “P0.05 % LA A 0 AL R | 5

33 BEANRIEH OVA 45540 [oF AR 114,  FBSAIZURARASEE i 55k LK SAE PR E 1

IFN—y.IL-17 TGF-B1 BI& = W, TEILIA 2,
SRR LG BB SRR AL v 35 SEMNRBRERARRARETE
fRA T E R L ML385+78 -4 7 i 77 H 2H /N Bt 55x HEAHAH b AR T RS R A

B OVA Bk IgE ZHME IL-4 F IL-17 &ty AR 2 ML385+TH il 77 e R s 20 /) Bl
FHER(P<0.05), IFN—y Fl TGF-B1 MUK EIREAR (P< BIRLHZh BRI TR THE (P<0.05) ; S R1Z

£ 4 BANMRIMFZD OVA 34 gk AR 11L-4 IFN—y, IL-17 TCF-B1 &R LLER (x£s5,n=10)
Table 4 Comparison of serum levels of OVA-specific IgE, histamine, 1L-4, [FN-y, 1L-17, and TGF-

B1 among different groups of mice (xxs, n=10)

2151 OVA H5531E 1gF/ (pg/mL)  #R%/(pg/ml)  1L-4/(pg/mL)  IFN—y/(pg/mL) IL-17/(pg/mL) TGF-B1/(pg/mL)
X R 2 107.33+5.67 12.76+0.77 31.99+1.67 127.73+3.61 14.77+1.09 26.72+0.96
B 1 355.72+85.37* 86.29£1.26%  129.73x2.16% 4326£229%  57.05%1.96% 8.26+0.88*
T A MR 2 1 127.64+76.85%" 71.42+1.09%  98.42+1.85%  57.15+1.85%  45.13x1.37*" 12.63+0.72%*
by IR =i 543.97+97.29%" 38.6320.98%  57.19+1.26%"  108.37+1.64*"  22.69+1.13%" 21.5420.61%
ML385+i fiff-& 71 e 7l dak 41 861.39+85.15%"* 5591=+1.18%  79.37+0.94*  9]1.29+1.43%"% 3628+1.01*"  19.02+0.83*""

. SRR L, *P<0.05 ; SHERZH AR L, *P<0.05 ; S i &7 Rl 4LA 1L, “P<0.05,
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B2 HHNRBFRALFBEBRHITLL (HE,%400)

Fig.2 Comparison of histopathological damage in nasal mucosal tissue among different groups of mice (HE, x400)

anls

Xof HE 4

e s
| PRSP [ N X
SR >t AT R
N IRA T W e
3 EE £ o Vv RGPS
&.’@"; it Bt 20 3&‘&3‘ D o

ERAERERIES  ML38S+HEM SN ERIRA

B3 HHE/NREFIEALNFE MR T3k (TUNEL, x400)

Fig.3 Comparison of nasal mucosal apoptosis among different groups of mice (TUNEL, x400)

ALY, TG RG AR A TG AR 2] ML385+
T A7) i 0 /N BRSSO T
BT (P<0.05) ; 1M 5 1 fift G 50 i ) B AR L
ML385+375 fiff A 77 e 771 ek 4 5 286 4 2 v 1 4 e 9
TRTHE (P<0.05) , TEULIE 3 Al 5,

x5 BHNMNRBERA[APHAMMBATEILE (x45,0=10)
Table 5 Comparison of nasal mucosal apoptosis rates among

different groups of mice (x+s, n=10)

457 T3 /%
payiit| 3.77+0.85
HRIZA 47.161.79*%

38.67+2.18*

17.43+2.56%"
24.75£1.83%

S IR AR L, *P<0.05 ; SHETIZAH H, *P<0.05 5 S5 i 577
AL, *P<0.05,

3.6 BHENREREALRENWEHATE

5% AR LY BERIZ 3 A G IR i 0
f AR R R A MIL38S+37 i 5 751 e v e 4 /N B
FMELHZP Y ROS ZK-F-247H R (P<0.05) 5 SR AH
Vo, T G AR 20 T A 0 e R i ML385 +
AR A/ N SRR U 1 ROS /KF-8
R (P<0.05) ; -5 15 il G 7 i A 2 AH L, ML385 +
T A G 7 i R e D BRR B 4 9 ROS AKF
FHE (P<0.05) . TEILE 4 Figk 6,

5% AR LY BERIA 3 A G IR i T
fif A AR R R 2 MIL38S 4+ ik 751 e 79 2/ L
AL 21 MDA (97K F- 247+ 55 (P<0.05) ,SOD 11y
IR FI AR (P<0.05 ) ; S RIZE A L, 8 i 45 7751
A TERO R R 2 ML38 S5+ 4 7R i ) 2

/NG B 21 MDA B /KFHI BRI (P<0.05)

50 fm

Xof BR2H HERIZH

T R-E R IR i 2e

HRa ISR A

4 FBHNREBFEALHH ROS 7KF (DHE, x400)

Fig.4

ROS levels of nasal mucosal tissue in each group of mice (DHE, x400)
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®o6 HHNRBFEARPEULHATLLE (v£5,0=10)

Table 6 Comparison of oxidative stress levels in nasal mucosal tissue among different groups of mice (x+s, n=10)

2051 ROS ¢ 58 A {E SOD/(U/mg) MDA/(nmol/mg)
XJRREH 1.06+0.09 133.76+8.57 18.53+1.43
HEIAIZH 2.62+0.36* 47.85+6.89%* 72.15+1.37%

TG R w2l 2.16£0.16% 61.77%5.63* 57.13£1.42%
=

=) 1.38+0.09**
1.8120.17%%

110.08+2.25%*" 26.91+1.47+"

91.62£1.33%" 38.33£1.02+%"

1 G L, *P<0.05 ; SERIZHAR LY | *P<0.05 ; 5 g4 704 L, “P<0.05,

SOD (WK TR (P<0.05) 5 TS5 7 i 5 577 i 2
FHEE , ML385 + T8 fift 15 711 e 771 o 2 /) Bl 5 26l i 24 41
HIMDA /K T1 55 (P<0.05) ,SOD (7K F-FEAR (P<
0.05), W% 6,
37 FBEMNREFEALF T-bet, GATA3 Foxp3,
RORyt B mRNA Ri&KF

5 R AR EL RV T i IR =2
i 0 R 2 MIL38 S5+ 175 it A5 791 e 39 e AL/ L
FHIEZH SR T—bet Fl Foxp3 A mRNA ik /K-35 /%
& (P<0.05) , GATA3 F1 RORyt f) mRNA 2 ik /K
BITt i (P<0.05) s SR L, Y A AR i
H T RA A A ML385+TH & 7 s e 2H
/N BRI ZH 2R T-bet F11 Foxp3 A mRNA k7K
ST (P<0.05) ,GATA3 Al ROR+t ) mRNA ik
IKEHIBEAIR (P<0.05) 5 T 518 A 70 i R L L AH E
ML385+if fift- 477 i il i /N RS B2 20 rp T—bet
F1 Foxp3 B mRNA FRik/KF-FEIR(P<005) ,GATA3 Fl
RORyt BmRNA FRik7KF- T+ (P<0.05) . TEILER 7,
38 FBAMREFEALFR Nif2,GPX4,Bel -2,
Bax FIEARILKF

5 IR AR L AR T A5 IR 2

f A R R 2 MIL38S+ 175 ik 791 v 79 e AL/ B
BB 4 21 Nef2 (GPX4 Bel-2 By 5K 1
FEAI% (P<0.05) , Bax Y8 AT (P<0.05) 5
SRRV LY, W A IR 4 W A 5 e 7
2 \ML385 -+ fift A 71l e 77 ik 4/ BRG: Fh A 4L 4L rh
Nrf2 GPX4 Bel-2 (8 3R BK 475 (P<0.05),
Bax fYH I 2R IA KPR (P<0.05) s TS5 16 5 77w
FIFEAUAE LY, ML385+345 fife 5 771 5 71 1 2 /) R S 0 B
ZHZUrp Nef2 .GPX4 Bel-2 14 FH ek K - FAIG (P<
0.05) , Bax 12 1 E A /K TR (P<0.05) , T ILIA
5 FIEk 8,

4 1+ig

AR L HEXERR 1 o) [ KA, T B R 1Y
HE AR, R, RASERAR KAE KRR
THUR IR L T rT AR AR AL A
Rl R S

AR JHJ& T B oa s B BUME YR, 758 K
D s kR R RR T — R I B B
Jr TG, s T EONARE TR, I R
JE AR IE 12 44 U S PRI ST 5% B A R 25 07, B

xR7 HBENREFEHALH T-bet GATA3 Foxp3.RORyt B mRNA Fik7KFEEL 8 (ks ,n=5)

Table 7 Comparison of mRNA expression of T-bet, GATA3, Foxp3, and RORyt in nasal

mucosal tissue among different groups of mice (xs, n=5)

2H 51 T-bet GATA3 Foxp3 RORyt
Xif HR 4 1.01+0.05 0.98+0.08 0.95+0.08 1.02+0.06
HEIAIZH 0.11£0.07* 2.73+0.25% 0.12+0.08* 2.67£0.33%
by il iSnlbeedil 0.330.08* 2.43£0.11% 0.28+0.07*" 2.31£0.15%
by i nll=Enlbeil 0.78+0.06* 1.45+0.11% 0.76+0.09* 1.4220.08+
ML385-+Ji fiff-£ 371 g 77 e 441 0.58+0.07%" 1.76+0.15% 0.59+0.07%" 1.85+0.12:

7E . SHRLAAT HE , #P<0.05 ; SEITRZAA I, 'P<0.05 ; S iR A7 S A AR L, “P<0.05.,
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E5 BENRBFEHALP N2, GPX4,Bcl-2,Bax EAKHE
Fig.5 Protein bands for Nrf2, GPX4, Bcl-2, and Bax in nasal mucosal tissue in each group of mice

*x8 RANFEEFEHALAR Nif2 ,GPX4 Bel-2 Bax BEAFRIKKFELLES (35 ,n=5)
Table 8 Comparison of protein expression levels of Nrf2, GPX4, Bel-2, and Bax in nasal

mucosal tissue among different groups of mice (x£s,n=5)

215 Nif2

GPX4 Bel-2 Bax

XJHREH 1.03+0.06

i EilE) 0.12+0.07*
TG R w2l 0.340.05%
T A R R 2 0.72+0.07%
=R-4

ML385+ii i A7 i 7l i 4 0.55+0.08%*"

0.97+0.07
0.13+0.05%*
0.35£0.06**
0.71+0.06**
0.56+0.09%**

0.94+0.09 1.01+0.08
0.16+0.07* 2.71+0.22%
0.37+0.08%** 2.33+0.11%"
0.73+0.07** 1.51+0.09**
0.5420.09%"* 1.92+0.08**

. SXTRAM L, #P<0.05 ; SEEIZHAR L, *P<0.05 ; S i G570 5

Il RS Z2 AR B0 T8 iy ™, e e &2
HEsR LR IPT R RE ) SR A B e D Re, A
WF5EiE 1 OVA 55 U F & AR /N R | 45
s, AR 4/NRIMTEH OVA R 1ol FIgL i)
TR 5 s VHE e Y R T e 00 ) B8 2 1
WRZH AU PRI A — 2P WoR AR 2/ RS B
LA ARG ; G AT G R s it kg T T
TiUJe , bR AR B s | IE S 2 P X HAT
PIRFIRCR
AR W9 BEALE 43 52 2%, Th1/Th2 4 i Treg/
Th17 240} Kz W T M 40 i 45 22 o G 92 4 3 ] =
B AR I 2 R Fort Th1/Th2 48K A Fl Treg/
Th17 240 A FLEEHES) AR BYREJEDS, Th2 21l |
Th17 4 2253 1L-4 1L-17 fwdz“elﬁﬁ Ziass
R [H T 55 4 W8 R M7 400 it 10 35 £k LA B3840 5 i
Thl 40l Treg 20 ifd 3= B 433 IFN—y TGF-B1 %54
PUARAE I I3, BELIKT 9 i P 07 S0k e, 76 AR
Th2 ZH i  Th17 4HHEALTE i BE TG AR SR R 21
U [ 9 0E N SRR SR PE & R N4 Bl AR (3
JEAHFFE AL Th1/Th2 4005 Treg/Th17 A 4%
AR S SR R LA R A U O AR B e TR o
SR IS AR ) R AR S 255 R, AV 50

FHELHAH L, *P<0.05

T AR /NERUS , S BEBEZH 21 T—bet FilFoxp3 1Y
mRNA A THE ,GATA3 Fil RORyt ) mRNA ik
WA ; I3 1 TL—4 F1 TL-17 B &5 R AR IFN—y Al
TGF-B1 & BT, XK AR /MR S DI hE
%Eﬁ%ﬁ% [ B F S0 il 70 5 A R AR /DR
RERIFER

anz/C,PXM SR EENEKZ —, %
AL S S A EA N IR i
S ) TR RIS WANG Z5EWIF5E s | 7R
S 25 1 A& R RS rh 0TS Nef2/GPX4 {55 7] |
8 Nif2 GPX4 AYZEIR  F#IK 117 B9 &, FHE TGF-
B1 &, I B UGEZE A 21 Treg/Th17 %
HRARZS o VA A 24 R S A AT S AT Y T [
T, Nef2 IR 55 2 H T30 GPX4 kKA
LN ROS FRAS A, 22T 552 5E s |, 7F
VPRI AR O R USSR R BN Nef2/GPX4 {55 3 i
AT AR ROS AKF- IG5 Sh W I I D RE . ASBiFoE
K ERARITH AR /NS, B FEA 2 MDA
IZCF R, SOD BYZK-F- T+, ROS B7KF TR 3
FEW AR I S 2 ik, S DI RE W W O, i)
AE P R 92 56 7R, ML385 Ab RS /0 100 5% T V5 i &
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FIXTEFRRE LA 1R o R | 35 5 700 T e iR
IE R Nef2/GPX4 {5538 % &35 Sh BRI VE ]

g5 Lk TR A R RE BT A0 AR /N R g
FR PR A I P 75 M, 400 1 S AL TR 0 v, i 3l
e Uie , HAE IO AT A8 5 P84 Nef2/GPX4 15
AT, RTESEERN F R T EEARE A
TIEAGE DA KA AR5 26 5 5% D SIEA T Imosi Ak 38, DA 5t
BRI TR
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