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[Abstract  Objective: To investigate the effect of Xiao’er Jiuke mixture on regulating the SUMF1/SUMEF2
balance and its modulatory role on IL-13 secretion levels in rats with post—infectious cough (PIC). Methods:
Totally 40 Sprague—Dawley (SD) rats were randomly assigned into blank control group (n=10), model group (n=
10), Chinese medicine group (n=10), and Western medicine group (n=10). A PIC model was established using
a combination of smoke exposure, lipopolysaccharide (LPS) nasal instillation, and capsaicin aerosol challenge.
The Chinese medicine group was administered Xiao’er Jiuke mixture solution (1.80 g/ml) via oral gavage. The
Western medicine group received Montelukast sodium solution (0.08 mg/mlL) via oral gavage, and the blank control
group and model group received an equal volume of 0.9% sodium chloride solution via oral gavage. Pathological
changes in lung tissue were assessed using Masson, periodic acid—Schiff (PAS), and hematoxylin—eosin (HE) staining.
Serum and bronchoalveolar lavage fluid (BALF) levels of total IgE, specific IgE, and IL-13 were measured by
enzyme—-linked immunosorbent assay (ELISA). The expression levels of SUMF1, SUMF2, and I1.-13 in lung tissue
were determined by Western blotting (WB) and polymerase chain reaction (PCR). Results: Compared to the
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blank control group, lung tissue sections from the model group exhibited significant tracheal epithelial squamous
metaplasia, extensive inflammatory cell infiltration, and pulmonary interstitial expansion. Lung tissue levels of
SUMF1, the SUMF1/SUMF2 ratio, and IL-13 were significantly increased in model group (P<0.01), while
SUMF?2 levels were significantly decreased (P<0.01). Neutrophil and macrophage densities were also significantly
elevated in model group (P<0.01). Furthermore, serum and BALF levels of total IgE, specific IgE, and IL-13 were
all significantly increased in model group (P<0.01) compared to the blank control. Compared to the model
group, Chinese medicine group and Western medicine group showed significantly reduced inflammatory cell
infiltration and tracheal epithelial damage in lung tissue. Levels of SUMF1, SUMF1/SUMF2 ratio, and IL-13
were significantly decreased in Chinese medicine group and Western medicine group (P<0.01), while SUMF2
levels were significantly increased (P<0.01). Inflammatory cell densities were also significantly reduced in Chinese
medicine group and Western medicine group (P<0.01). Serum and BALF levels of total IgE, specific IgE, and 1L-13
were likewise significantly decreased in Chinese medicine group and Western medicine group (P<0.01) compared
to the model group. Conclusion: Xiao’er Jiuke Mixture may exert its therapeutic effect by restoring the balance
of SUMF1/SUMF2, inhibiting the activity and secretion of 1L-13, and reducing airway inflammation.

[Keywords] coughing after infection; airway inflammation; Xiao’er Jiuke mixture; phosphatase modifying

factor; interleukin—13; rat
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7, H K.
12 E&RXA L1310 & (5 E22032227) ICAM-11t
& (5 : £06032147) FICGRPIRF & (L5 : £10032028 ) 3
W A BRI AR AR ) TR AT PR ) 5 3 AR L 0 8 6 0 (ol
R TP AT BR DA BV AT, 2850 Sk I M A | A
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SE 3 HT LT B S8 I T R (BALF )RR A P (1 R TgE |
FESPEIGE AL~ 130 3
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R-SUMF2 L5 1#: TICTGGCTCCTCAGCATGGG 141
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(WL3e3) W 25367 4 K BRI RE AN R s /D, S B e 5405
A FTERE ;s PE 23R 97 ALK RN 242 B I 27 4k 2 4 A o (I
1)



2025 F9A F315 598  September.2025 Vol.31 No.9

*+ & s 518

®3 BEXRMAL HE S EREMEZELER

(x+s, cells/mm?)

ZH 51 n RAEAN N2
2 H4 10 150.25+31.07
BHIZH 10 1190.40+82.15°
T2 10 440.15+62.83
LRSS 10 610.30+72.45"

F 476.850
P 0.000

E 5 E G4, P<0.001; 5AEA 41048 ,"P<0.001; 5
B 2520 LA, P<0.001 -

\? //f t
E Y ) ARy ;
‘K” / ;;’_} T sy

EAE G BAE

Fo= A SR mACZ A BE A R8T AGE LR SR A
& Sk A8 R A G A SR AT Sk AR R A B R
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AR B R 2R i, I IR UAR R B A, EEE P TR
SUIE A L PG 25 K AT AR A TR 25 4] SR A 2
&) CULIE2)

g S R
EAEGE;BAR
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ZEHA e N Ta A
TR BRSPS DL ARR 200 B e 240 B 14 A= i 8 g W 2 5 AT
2R B AE Ko/ N o] B AT 0L /D S AR 40 L o 6 4 B
Ho#120 T25%. (LIE3)

L&k
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3 HBEAKXRIALR PAS FEHIEE (x400)

3.3 RT-PCR#& M & 28 X & A 41 22 SUMF1 mRNA.SUMF2
mRNA.IL-13 mRNAS-Z A& ¥z mibEE S [a e, H
AR B 22 P SUMF 1 ANIL-137K 3 .3 TH5 (P<0.01),
SUMF27KF- 5 Z R ( P<0.01) , SUMF1/SUME2 LA (5 24 fin
(P<0.01) 2RI , SUMF L FIL-13/K PR R i 2 F [
(P<0.01),SUMF27K T 5 2 F+i5 ( P<0.01) , SUMF1/SUMF2 LE A
R SRR 2 LA, T 24541 K RSUMF L RNIL-13 /K &
Z TI%(P<0.01),SUMF2/K - it 75 (P<0.01) ,SUMF 1/SUMF2
LA S B R AR . S PR 25 24 L3, Th 2540 K BRSUMF T ATIL-137K

FHE(P<0.01),SUMF2KT- i R ( P<0.01),SUMF1/SUMF2
FLAB WA TH iR o RAE QUM AT B, 528 LA LA, A
20 K BRI A 2 Hp e e 40 A 4 2 B e (P
0.01 ), T rv 245 25 R P8 24 4 K BR 98 A 400 i 285 15 b S R IR ( P<
0.01), X—45R5SUMF1/SUMF24R A K IL-13F3k 78 12k
WA RN — 3K, 2R W S A IR 5 AT A A DI AR G o (AL
#*4)
R4 BHEKXRMAL SUMFI mRNA.SUMF2 mRNA,
11-13 mRNA SERKREMAMBZELE  (xx5)
BB n SUMFI/B-actin SUMF2B-actin SUMFISUMF2 IL-13B-actin AR hmt)
BEA 10 104340263 09920161 10550205 10910304 147232430456
B 10 575450783 01340031 4484813705 775150404 1198.235:80.892:
A 10 39730803 037250091 1144364661 6.094£0.734% 438.363:60.256™
T4 10 2410805300 0620:0.141% 397460874 33040844 621354470359
F 102333 97,74 71312 BLIY  48963
P 0.000 0,000 0.000 0,000 0.000
E: 5 EOME,P<0.001; 5 MR, P<0.001; 5
% 25 41 10 4R ,°P<0.001 -
3.4  Western blotting# M &2 K & At 28 22 SUMF1.SUMF2.
IL-13%a4F A K EmeEE S5 A, ALK
FSUIH 20 23 v SUMF 1 FITTL- 137K~ 5 2 F1 5 ( P<0.01) , SUMF2
TRV B 2E R (P0.01), SUMF 1/SUMF2 HUAH B 238 ( P<0.01) o
HR 2P 259597 )5 , SUMF LRNTL-13 /KA R4 R R 5 T
[%(P<0.01),SUMF27/K - B 2 T 15 (P<0.01) , SUMF1/SUMF2 Lt
{80 35 P A S5 P 24 LU AR, P24 K RSUMF LRIIL-1 37K
A F+18 (P<0.01) , SUMF2 7K - 5l 2 %1% ( P<0.01) , SUMF1/
SUMF2 LU (B WS AT Tt o R IE AU FE A b i , 528 (Ll L
A AR 2 K R 2E 280 R e P 0T D s 4 2 T
15 (P<0.01 ), 117 FF 245 26 01 74 24 25 K B8 i 400 23 3 48 2 P A1
(P<0.01) o X —&5 R 5 SUMF1/SUMF2 5 i M IL-13 318 7%
B A= 2 0 — B, 2 BH SRAE 4N IR 5 A 4 0 25 AR
Ko (I35 El4)
x5 HBAKBMAL SUMFI.SUMR.IL-13 BESER
REMEMZEILE  (x2s)

B3 n SUMFI/B-actin SUMF2-actin SUMFISUMF2 IL-13B-actin AR hont)

FHA 100 0095:0028  0325:0033 028240072 005540013 1508534305000
BHA 10 03310012 007260022 53341154 030460014 125836580380

WA 10 02350033 0.0530.033" 163260333 0.194:0.023" 45636860538
4 10 017540003 022340033 (.783+0.135" 0.133:0023%  600.253£70.582*

F 171527 122.826 142.665 310.101 80.725
P 0.000 0.000 0.000 0.000 0.000

E: 5 E G, P<0.001; 5 A 84, P<0.001; 5
25 21 1 4R, <P<0.001 o

sovri N 5 <D:
paci ] 12 kDs
sovr: I 1 <>
—
T

A B C D

EATEOM,BARME, CPHE,D.HBA,
B4 KAKXBMAL SUMF1.SUMF2.IL-13 EAFREETE
41
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3.5 ELISA#® &-28 K K o 7§ B BALF ¥ S 1gE A4 5 1gE
IL-137KF 525 1A i, SRR A K R X BALFH &
Igk REFEIgE IL-137KF- 8 2 55 (P<0.01), H 25 4 K B
1 X BALFH R IgE JFFPEIE IL-137KF B & 5 (P<0.01),
PG 2520 K BT S BALF 1 B IgE R IR L~ 137K 2 3%
F i (P<0.01); SHCBILE Lh 5, v 24520 F G 24 20 K R it 33 2
BALFH BiIgE SR IE JL-13/KF 23 FR#E(P<0.01), 7524
AL 2H T TR 2 (L3R6~7)

F6 FBHERKBMFEPD E SR GE & 11-13 KFELLE

(xxs)

Hh o SIgE/(ngml) FeRElE/(ng/ml) 1L-13/(pg/mL)
ZEH4 10 25770£0.691 83510334 29.171£0.677
BIEIZE 10 95.574+2.842* 31751 £2.294"  116.744 +3.944°
24 10 67.667 £3.997° 21.727 £ 1.531°  79.617 + 4.667"
PEZ52H 10 46.040 £5261" 15567 £ 1.941"" 52571 +6.037*

F 685.791 342.172 763.118
P 0.000 0.000 0.000

E: 5 E G, P<0.001; 5 A A 48 4R, P<0.001; 5
¥ 2h 3R, °P<0.001
R 7 BEKR BALF B2 gE 4R [gF & 11-13 /KELLER
(xxs)
HAH n KIgE/(ngmL) FirtEIgE/(ng/ml) I1L-13/(pg/mL)

ZZEA 10 297170361 9.707 £0.331 24.807 +0.917
BIIZE 10 105.022+3.7220  33.738 £ 1.742*  90.212 + 4.632°
hZH4L 10 78.352£2.762° 24.888 + 1.336"  62.378 +3.475%
FEZhH 10 55122+ 1.162° 17586+ 0.875""  43.555 +2.225%
F 1 803.531 738.772 792.774
P 0.000 0.000 0.000

5 G4, P<0.001; 5 AR 48 PL 4L, P P<0.001; 5
7% 25 40 1L 4%, °P<0.001 .
4 7

ARSI A5 I R PICEE R K B 20 21 22 SUMF 1 3% ik
IR SUMF2FEIE FIFAFAE S , 51 & SUMF1/SUMFE2 H 4]
e, SRR TR SUMF 23 13 0l IL— 1343 WA 28 i <3 %
IE F A5 — B X PP AR A SRR A TL—-13 53 WK F 1 7
TR S 2 IE A DG , 32 /R SUMF1/SUMF2 LU AH v 1 4 PICHH
T TR VAR R AR AR  BAR T 2 RN VG 2 40 3 R
5 4] 1IE SUMF1/SUMF2 2K i , {H 78 AR IL— 13 BE 7 i, P 24
THUHCERE N2 W AEAHE R A, P2 T BRI R SUMF 1/
SUMF2- 75 T JE B H A A R P e s 1 o 3l 22 S mT B TR
T2 (AN & J RN ) A 10 TL- 133244, i h 2558 i &
20 5 W IRIVE FH M 4% SUMF 1/SUMF2 B B3 5 640151, 7 S PIC
KR AR AOAZ D AN IR 7, TL-13 %38 S S vy A<
SN S S ELA S PR s A e i g R L TL-13
AT DL T AR R AR S A R IR R k. (1) B
VR T8 LA - 1L-1338 0 2 AR (IL-13 2 1R 2 A
) HEAE T E 0 LA, 42 32F FLUCER o 1L~ 13 7] AR
NGB LA A (HASMC) |- BB R 3 32 A iy S i 12k
HALN VT IR LB AL Y _L 7, T e o i B 1 Iy
RSB AE B RN B AIL RS20, (2) 3NV 432 < 11—

42

13380 20 (2 T R I S BB T B R, DT A AT e S
PR, (3) M L Rz AR AL ANET B8  1L-13 7] Bt AR <3l L7
AR AL, SR ZT B AN AL S AT B Bl , 7T Ak ECE R
FE, (4 ) JE TG T A BT AR« L1338 3 910 ) A S AL -2
(COX=2)TH LI 1 =M A (LTA) /KRB 1, 3850 B =
BCLTB)AE B, A1 10 i 290 6 % g T e e 40 e ) S R A
TR, BRI AGHE b A 2, A IL-13 363K ] A3 R0 i
AGE R UM RRAE , A iET 7 IR AR AL TV R SR
M, IL=1309 L R PEpL ] i ok 58 4 M B, 355 F— 29T

i 2 i At ARl & 4 T VR, LT 1 s R
fit A& 175 P 7 (SUMF )8 1 H B SUMF 1 FISUMF2 3 [R] 1 4%
SUMF1 1= B O <7 HLRRE ok, 5 SUMF2¥ i TR I, B
e BE AR LAY L LA B 1T 41 o SR T, SUMF 148 1 & 3L 12303~
351 XA AT ML~ 13, (3 5 4 S b 22 TEAH DG . SUMF2 U3/
SN SUMF 19855 TL-1376 e , H 5 5 BRI Bl ) 25 B ANt
T SUMF 15231, SUMF 1 FISUMF 238 33 W ] ] 15 TL— 13 19 733 J%
A EE R R AERFIL- 130 D RE T2, B 5X 26 B, 78 K B
Mg BT TP TL— 137K - T 5 A BES UM F2. 2% 35 H1l 1] 27, SUMF2 7]
A TL—1 34 15, 9/ 8 W P e 40T iy 184 58 5 35 Ak, DA
SRAf S JRARE T PR A i S s,

SEREE R R R K R SUMF K-8 34 7+, SUME2
IR B35 A, SUMF1/SUMF2 e (B 2 47 , [R] B 1fi 7 e 2 <
i 360 HE VRV (BALF) W S IgE 4 S PR IgE L~ 137K 7 8 3 Tt
T, A 205 B 46 i AR W B o 3X R W PIC K FRSUMF 1/SUMFE2
IR IR~ 135000 , 76T JAE B o g P ke St
FH AR oA, FR2h2H PG 2520 K SRS UMF 17K RS, SUME2
FKFFHE , SUMF1/SUMF2 LEABBEAIR, Bigh RERAE R KX 11-13
KOV 3 TR, BAUE G #4514 X — 45 Bk — AT
S, A 2 TP 20 3 AR L 1378 PSR IR 0 SRR R S 1A, 1
PR HLA: 5 430 , DT 28 fift /T8 9 E 1 i I 1 o FEPIC
Rt B, SUMF1ZRIEHE N, i BA M HIIL-13 50 DI RE Y
SUMF2E IR/ , FESUMF1/SUMF2- A8 4 T .SUMF 1 A3
TSR T IL- 130 B S IBM KF , 4R85 T IL—13 16 P S 43
I 5 M SUMF2 93/ i L IEE A eI SUMF1AT (B0)11.-1319
Sh4, DN N 2 38 A i R e S g 1, A2 F PIC Y & AR 5 &
Jeeio-an,

TR J NI T B R I 2k A B IR % B A %
BE 3 o) NS S S i e e e W TR A 1S
T I ) 1R ZE AR T B HRE BRI T 43S SN N 47
Rl il « SMEOZ M2 R 25 05 YR O , S BB B 2E
DAL % I ) 2 DR A Py <95 < O RRUER B PR T A, R
JoAIL A BB 43

TP F R 2 K A — B I e B & /N LA A
i A 1732 B T LM ML IR YT T R0 3 Ay 3
TROAR M B AASE2R , 20 15 I B A
F e B 2 R0 o S B8 R W, vh 25 AR T SUMF L/
SUMF2 P17 , i i 2 AR T MliZH 4L PSP VR1 R MCP-1 /0735
(HTHAH 5T IR S )0s), 7R v 24 W] 838 0 40 il 4o 28 BB ORI
TR T, U BT A AE IR S AH EL 2 T, P
2520 B R R AR IL-137K°F , {HXF SUMF1/SUMF2 1y 45 4R



2025 F9A F315 %98  September.2025 Vol.31 No.9

+ & 3 Far

FAc55 , B Al AR5 25 )R IL—13 5 LAY IRURS: (R AE AR 78 v
PR ) o iX — 22 i 1 R 25 2R AR BRI T A
FFE P E SRR A

BTIARIFZE 2R /N LA 790 T AR fRASE 7R R R ik Uk
P, I8 MU TP IL-5  TNF—a FgE A J0E K 7K, JF T I il
A PSP . VRIFIPGP-9.509 KK, [Rl B P MCP- 1 FIMIP-18
B4 A 8, DT 8 ik 50T 48 JE P51 SUMF 1 3 S B A 1L -13 19
BHEJ A CHps ek ) 1 o FLVE 1, T SUMF23# i 5 TL-13
25 A A Lo A e B, BRI 2 K FRSUME1/SUME2
J A FBAL~ 1350 W8, T 25 20 K Blad i R SUMF2.. T
WSUMF1, MEMHIIL-137 M, X —HLH 5 BEAEFF
SUMF2 38 328 10 1) A BRUTT— 1 328 figf 0% Wi A S E Y 45 R — 4™,
HARERAYE, PEGA R RIL-137K-F R TEREA , HET
VUZG2H , W RES HAETR & SUMF 1/SUMF2 -6 (4 W] A 38 2 A4
TIL-13RBT R Ay VR Clna 5 Th2 S B v 285 ) A5 56, T P4 24
I EMHIL-13 7T Re F BRI REZEBL 2P s R 3L, /N
JLANZA 7 A& & PIC K FUSUMF1/SUMF2 4% #7 , & 3% [ AI
1ML3% & BALFHUEIGE A SR IgERITL- 137K, 32 A fili 4147
JRBRIEAE . IX FHAIZ A 7738 5 1T SUMF 1/SUMF 2147 1
TL-132E 0, AT S0 RAE , N PICTR YT B4 T 47 AL il
it R

AMFFEFR /N LA AR 7 PICHIZ S L AT e # I «
WK SUMF 1/SUMF2-45 A TL— 13 5935 2 554300 , 138 it ek 4%
T AT R AR A 1 S R P MLAR 9 B S o i — &
AU PIC A B2 KA AR AL 13T i e S, £ 1o
[ B PP 3808 1 P, A SUMFL/SUMEF2 PR3 TL- 13 A9 HL
BRI T SERAR I o 2K 1T, SUMF1/SUMF27E PIC H 4 ELAA A
Bk AR TE A B R — P IR A5 T T JAK/STAT
MAPKAHE 53 M2 WL~ 133835, IE45 G B Il i 7 4%
PRI, R SUMF 1/SUMF2 2K A 5 i BEJIE Y AR DG, Ry s
PG I IR HERL AR

SE R

[1] FAREE S WP 25 43 23 R R = 2 IR 2 W 5 1R YT 48
B (2021)[J]. FARL5 AR 245, 2022 ,45(1) : 13-46.

[2] HEY, SR, BT, 45 LM P 0o IR SR SR
SHII IR TRIG , 2024 ,37(7): 21-24.

(3] SKARES, TRER , HHKE , 45, L3S 0o B A 10 R iRmie
SR AT ARIRISERIA , 2023 ,36(4): 31-35.

[4] BRAAT, XUERH 5L M v ik 5 2 DR A o
TR 22245, 2020, 26(1) : 64-66.

[5] #RE S, Mg A3 Be )L P R 355 41 A4 81 43 B ).
PGB 254558, 2022, 51(19): 2205-2209.

[6] FKJK AT &I P B AR B HR I IR G 5 & gk TR L
BRI WP PR EE 2 G 457K, 2024, 34(1): 81-83.

(7] BT, B B, SR BT, A5 H R X B 5 4 (it B B IE)
7N B L W E AL B e Ak T AR 5. A P i R
22221 SRBEE ML) , 2020, 54(5) : 841-848 , 873.

[8] ML, FIRLL, XIT5 , 5535 K 1R Wy %o WP I 4 R 315
T BRYJE EI N Bl o —fos BRI B AH S 56 M - R IR 5%

MR[)). A R 2542, 2020, 35(12) : 6038-6042.

[9] COSMA M P, PEPE S, ANNUNZIATA I, et al. The
multiple sulfatase deficiency gene encodes an essential
and limiting factor for the activity of sulfatases[J]. Cell,
2003, 113(4):445-456.

[10] LIANG H Y, LI Z J, XUE L, et al. SUMF2 interacts

with interleukin-13 and inhibits interleukin—-13 secretion

in bronchial smooth muscle cells[J]. J Cell Biochem,

2009,108(5): 1076-1083.

ZEIII , PN SBS TJRR B0 Pt 1 SR 4 I N XU RE 2

JUES 7 RO 55 o BE 24 4% 76, 2024, 40(5) : 947-949.

AL, BT, 5K R, S5 R S R ) A LA 2 e PR

IR P BE AT ST R[] L R 2023 ,45(10): 1743 -

1748.

[13] s, BT, i /N LA 5 7RG I Je ik (A
[ | TiE ) K BRUA A3 3 v SP & f M il 41 81 SP LU VR M
PGP-9.5 KBS MA[T]. th 4 i R 25 247, 2018,33(12)::
5615-5619.

[14] 23, TH, B E, 56 BRI 5 00t 4 58 R 40 K R
A G A R B IR [ P S 24 R, 2022, 63 (24) : 2366 -
2374.

[15] s, S, 22, 45 SR e WO BB A S AF 5 ().
TP EZ R, 2019,21(2): 23-26.

[16] SCOTT G, ASRAT S, ALLINNE J, et al. IL-4 and

IL-13, not eosinophils, drive type 2 airway inflamma—

—
—
.

[h—

[2

—_—

tion, remodeling and lung function decline[]]. Cytokine,
2023,162:156091.

[17] NASCIMENTO A A N, SANDINI T M, THOMPSON B,
et al. Resp—Aid in Ova—challenged mice decreased air-
way inflammatory cell infiltration, AHR and IL-13 cy-
tokine expression levels[J]. J Immunol,2020,204(1_Sup-
plement):65.31.

[18] XU X, GROSCHE A, LIN S, et al. Proprietary blend
of amino acids decreased IL-13 induced hypersecretion
and inflammation in primary human bronchial epithelial
cells[C)//D71. CYSTIC FIBROSIS AND DISORDERS OF
MUCOCILIARY APPARATUS. American Thoracic Society,
2020:A1025-A1032.

[19] HEINZMANN A. Genetic variants of IL-13 signalling

and human asthma and atopy[J]. Hum Mol Genet,

2000,9(4):549-559.

LAPORTE J C, MOORE P E, BARALDO S, et al

Direct effects of interleukin—13 on signaling pathways

[20

[

for physiological responses in cultured human airway
smooth muscle cells[J]. Am J Respir Crit Care Med,
2001, 164(1):141-148.
[21] FALLON P G, EMSON C L, SMITH P, et al. IL-13
overexpression predisposes to anaphylaxis following anti—
gen sensitization[J]. J Immunol,2001, 166(4):2712-2716.
LAOUKILI J, PERRET E, WILLEMS T, et al. IL-13
alters mucociliary differentiation and (—Ftﬁ:%49_ﬂi>

[22

—_—

43



2025 F9A F315 %98  September.2025 Vol.31 No.9

+ & 3 Far

24(10):782-785,790.

[8] i, W i, XU, A5 AL T A= WA R EARER ST By ks
SRR EFIBLEID. T E 25 4%3K, 2021, 46(21): 5683~
5692.

[9] HSU M F, LEBLEU G, FLORES L, et al. Hepatic protein
tyrosine phosphatase Shp2 disruption mitigates the
adverse effects of ethanol in the liver by modulating
oxidative stress and ERK signaling[J]. Life Sci,2024,340:
122451.

[10] REAGAN -SHAW S, NIHAL M, AHMAD N. Dose
translation from animal to human studies revisited [J].
FASEB J,2008,22(3):659-661.

[11] 56, B/NE , BRI DU K R B 2536 700K 1 I A A
FEHE T EE 2Rk, 2021,27(12): 65-69.

[12] FME X F e, XURE, % 3 K 9 3E 4 8 7% JAK2/STAT3
5 B A R M A D B U A 5 A I A A
5[0 Hp R 25 B2 4, 2023, 39(6) : 1078-1084.

[13] E47, i JEF W 2% 2 B2 5 SR I ik i S e 1 T
BUERSYER ML AT 2 0] 0 P BR 455 T 4, 2023,
33(8):716-722.

[14] BB, Bh 5 SHP—2 I8 4% STAT3 - PI3K - AKT1% 5 38 5 %
CNE- 120 AE 902747 0 B2 S HAR SCAL I 1 b B
2EBE2ER, 2024, 39(6): 721-725,736.

[15] BRAE, Ao, 253, 45 T 2% 2 B R B AE - 1
ZYRPIEYT IR TR AT B AR FALTRI (D). T Pe BE 45 45 TP 4%
#,2022,32(2): 161-166.

[16] HSU M F, KOIKE S, MELLO A,et al.Hepatic protein—
tyrosine phosphatase 1B disruption and pharmacological
inhibition attenuate ethanol-induced oxidative stress and
ameliorate alcoholic liver disease in mice[J]. Redox Biol,
2020,36:101658.

[17] PARGRS , p WERR, SAELR , 5 B ARAT UL THE 7 Jie S s

JFLICF )] o B 25 4%, 2018, 24(10): 19-22,27.

[18] AR4AG AT 25 K, 4 B 55 S 5 Il B Ao i i £
FARSMEEAVE ) & Tk, 2022, 43(4): 47-53.

[19] ZHANG X, DONG Z C, FAN H, et al. Scutellarin
prevents acute alcohol-induced liver injury via inhibiting
oxidative stress by regulating the Nrf2/HO -1 pathway
and inhibiting inflammation by regulating the AKT, p38
MAPK/NF-«kB pathways[J]. J Zhejiang Univ Sci B,2023,
24(7):617-631.

[20] HE Y, HWANG S, AHMED Y A, et al. Immunopatho—

biology and therapeutic targets related to cytokines in

liver diseases[]]. Cell Mol Immunol,2021,18(1):18-37.

ST, NG , f0% 5, 5 A 5 AURE R %S /) B RS 7 e S

SETAS PE B3 DR 4P B S [0]. 97 38 BR R R 22

1£,2019,42(7): 861-864.

[22] BRNG , FEIUHE, AE J , 45 L ZHR I X S 1 Bt A A
/INER A OV IS [0). 7h B 25 55, 2020,31(18): 2190
2195.

[23] EHam, TF, T2 P EZRG TR YT RS2 R
FEEZG{E . ,2022,39(9): 80-84.

[24] KONERU M, SAHU B D, GUDEM S, et al. Polydatin
alleviates alcohol —induced acute liver injury in mice:
Relevance of matrix metalloproteinases  (MMPs) and
hepatic antioxidants[]]. Phytomedicine,2017,27:23-32.

[25] ELHADIDY M G, EL NASHAR E M, ALGHAMDI M A,

21

[h—

et al. A novel gastroprotective effect of zeaxanthin
against stress —induced gastritis in male rats targeting
the expression of HIF-la, TFF-1 and MMP-9 through
PI3K/Akt/JNK signaling pathway[J]. Life Sei,2021,273:
119297.

CKAS B #1.2024-10-15 %% 5 HEF)

(E3E5FE43T0) ciliary beating of human
ithelial cells[J]. J Clin Invest, 2001,108(12):1817-1824.

(23] R, T30 SUMFTERE R A& L o 4 FH A iF o it
R AR R 2R (BE 24 MT) . 2019, 38(6) : 1103-1106.

[24] XA, X, RA% 2, 45 SUMF2XF JRAE 92 M )] BLAC
IR IR, 2019, 19(23):4586-4588,4581.

[25] VLM , 22305 AR A TR A I B At BT B0 A WS E ().
PRk 5 BE 2445, 2020, 41(16): 2016-2020.

[26] BUONO M, COSMA M P. Sulfatase activities towards
the regulation of cell metabolism and signaling in mam-—
mals[J]. Cell Mol Life Sci,2010,67(5):769-780.

[27] FANG C F, LI X X, LIANG H Y, et al. Downregu—

lation of SUMF2 gene in ovalbumin—induced rat model

respiratory ep—

of allergic inflammation[]J]. Int J Clin Exp Pathol,
2015,8(10): 12053-12063.

(28] ZEFETN , 1RSI, LT, % SUMF27E S S B MG A
FALBRAEY 2R, 2017, 17(34): 6798-6800, 6759.

[29] Gk4E, ZElE R, TR B IS %I OR RSUMF2/IL- 1315 %
T [ 0 R T AL K P 2 U AR (). R E R 2 AR
2024,49(10):2105-2112.

[30] EJH:, SKIEEAS ERATAT JE T TRPV IR H <k %y e
TR S K R T e 2 R A B LRI [0 B2 R
[E25,2023,34(11):2615-2619.

(31] T, SHES , P, 55 A TR A28 12 %o P i S JRR g J %
Wk S ST AR AN RE T G B 5 R[], FP A R B 22 ]
2021,39(4): 184-187.

(32] XETE, BHA, Tds, 45 /N LA A IR B = ik
K U 4L ZIMCP-1 MIP-1R 335 A 52 i [J]. 0 2 [ % =]
25,2024,35(5): 1097-1100.

OcAs B #1:2025-02-24 %% F 3%£4%)

49



