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HE BR:3 & 1AT ol o 54 ZOH R 4 YA s R 4 K BT -B1(Transforming growth factor-B1, TGF-B1). - /& ILALSH &
¥ (a-smooth muscle actin, a-SMA) & & 1(Collagen type I, COL1A)%& ik #9 % 7% vA & 3t PIBK/AKT/mTOR i@ 3469 B 4= 45 A . ik 4
120 2 SPF & ICR /) A AL NS & 20 AR 40 w3k RER 28 Am & I A& Aol 7 48, A1 5k 5 30 (5 mg/kg) 3 5548 4 M 4F Yo ds
A, 240 B AT AR a7 . whIE BB A & 11 & A Al gy 2B R A Bk 3E REAA P 25 R T A i T, E G e
BRGSO H AR R, B iE 4425 3 FQLA)E M, WLEIGAR: K20/ Ko Bl A &0 I 4L 22 9% 28 F A0 B 4 2% TGF-B1 .,
a-SMA (COLIA # #% 3 (%% 2840); A 22 F a-SMA COLIA p-PI3K . p-AKT .mTOR #) % & % ik 3 (Western blot); fi £8 42
TGF-Bl.a-SMA COLIA #) mRNA %A 2(qPCR), LR AR KoM 2R R F I, £ LT iR F A0 & 3R F AR 4
AL ﬁudféﬂ,,\‘?ﬁ&y}\riémﬂéwlﬂ FEJR AR B, B S5 MR B, R 11 A s g 400N SRR 4L 4R 9% PR B BB A 4 A
BRE,RBRABRBR Y, MR EMRE S 21T A7 el 77 LR AR 40 o-SMA (COL1A  TGF-B1 #9% & k5 & B F E1K
(P<0.01); %11 };wfma,gxyyéﬂ#m%&éﬂ a-SMA .COLIA .p-PI3K . p-AKT .mTOR #& & #.i% 5 % 2 FTAP<0.01); & 1747 ha ik,
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Regulation of Maimendong Decoction on PI3K / Akt / mTOR Pathway

in Mice with Idiopathic Pulmonary Fibrosis*
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ABSTRACT Objective: To investigate the effect of Maimendong Decoction on transforming growth factor in mice with idiopathic
pulmonary fibrosis-g1 (Transforming growth factor-g1, TGF-B1), a-smooth muscle actin(a-SMA), Collagen type I[(COL1A) expression
and regulation of PI3K/AKT/mTOR pathway. Methods: 120 SPF ICR mice were randomly divided into blank group, model group,
pirfenidone group and traditional Chinese medicine group. The IPF model was replicated with bleomycin (5 mg / kg) and treated with
corresponding drugs 24 hours later. The mice in the piffinone group and the Maimendong decoction plus and minus prescription group
were intragastrically infused with pirfenidone and the traditional Chinese medicine Maimendong decoction, respectively, and the mice in
the blank group and model group were intragastrically injected with normal saline, and the samples were taken after continuous
administration for 3 weeks (21 days). Observation index: Lung coefficient and pathological changes of lung tissue in each group; Lung
tissue TGF-B1, a-SMA and COL1A; TGF-B 1, a-SMA and COL1A (qPCR), and a-SMA, COL1A, p-PI3K, p-AkT and mTOR (Western
blot). Results: The lung coefficient of mice in the model group increased significantly, while that in the Maimendong decoction group
decreased significantly, there were more inflammatory cell infiltration, obvious collagen deposition and serious destruction of alveolar
structure in the model group. The pathological changes of lung tissue in the Maimendong decoction group were significantly less than

those in the model group, the collagen deposition decreased greatly, and the alveolar structure was repaired gradually. The protein
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expressions of a-SMA, COL1A, TGF-B1, a-SMA, COLI1A, p-PI3K, p-AKT, mTOR and mRNA expression of a-SMA, COL1A and
TGF-B1 in Maimendong decoction group were significantly lower than those in model group (P<0.01), and the protein expressions of
o-SMA, COL1A, TGF-B1 in Maimendong decoction modified prescription group were significantly lower than those in model group
(P<0.01), and the protein expressions of a-SMA, COL1A, TGF-B1 in Maimendong decoction modified prescription group were
significantly lower than those in model group (P<0.01). Conclusion: Maimendong decoction can effectively improve bleomycin induced

pulmonary fibrosis and reduce a-SMA, COL1A, TGF-B1 may play a role by regulating PI3K/AKT/mTOR signaling pathway, inhibiting

epithelial mesenchymal transformation and reducing extracellular matrix deposition.

Key words: Idiopathic pulmonary fibrosis; Modified Maimendong decoction; PI3K/AKT/mTOR pathway; a-SMA; COLIA;

TGF-B1; Epithelial mesenchymal transformation
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B & M £F 44k (1diopathic pulmonary fibrosis, IPF ) & —#f
P PE AT HELLTE A R BT B, LA R R | T g A
JFBEIRFI, AJr & T 50-70 2 0B, B &R
REAE IS IG TSI, B2 )R B i A A7 ok 2-3 8 H
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mal transformation, EMT) , {&ff 28 Jit0 Ji 5 AN URR, i il 41 ik
PATPEIN RS, A SGE WA a-SMA (COL1A [ TGF-B1 {33k
T, 43 BT 22 171437 s J5 % PIBK/AKT/mTOR 3 % (4 144 1
H, USHRRIZ T IR IGA A i VR L]

1wk

1.1 SEEEzhY

ik ICR /MR, 120 2, SPF %, A i (20+ 2)g, 6-8 JEH#E,
W T4 DA (b 50 A AR A BRAF, ¥ Al HIES : SCXK (3)
2019-0010, s A 2 K SRR S Y = |, IR
(224 1)C JBHEE(65+ 5)°C, 12 h BRAGFRICERE , X 58 1R R
. ARk,
1.2 Z3 5k F

F 140 (O TAC B s 25 ), 4 AR
MIH RS AR R S S WS KR R T
LA 5 TG P AR R R 55 2 (W7 VLI 1F ; H20055883 ) ; ML 3
JEER (PEntA:%r;S80784 ) ; Masson = AL (A ik & (&3EE,
G1340);BCA 1@ sl & A3 P1511) 5 6 RNA $2HL
WA R & PCR U & (3FHEG; AG21017,
AG11705 . AG11701);PCR B4y (5 E 8% ); ECL Plus MH%
JCW (FE4EIK 5G2020);0-SMA 47 #4 \COLIA i f& (CST;
1924572026 ) ; p-PI3K Hif4 . p-AKT #if& .mTOR {4 ( Abcam;
ab140307 .ab18785 .ab32028; Py % B-Actin ( 0 iF #14E ¥ ;
4ab000001 ),

1.3 {¥g8

ZIe B X000 (FEE Eppendorf); BEGHL (£E
Bio-rad) ; ¢} 5 5 1 PCR X (3& [E Bio-rad ) ; A/ AL 4=
A 31 A HL(TEE Leica) ; 4= H e 4 LY 5./ (Thermo).,
2 Fik
2.1 EESET

RARREN LB 72k, ¥ 120 HICR /NRBEFL S AZS 4
MEAIZE LR JEERAE 2G4, B2 30 L Ras AL Ah, HoAh 3
/N AU N TSR 8 3R (5 me/kg) kg IPF BORIC,
RIBRT /N B, DY FFZ0ER Rk, 3 2 88, T 1 mL i 253k
AR HRER . GBI = K e, iR e B ZH A
25 21 43 1 3 JE A (78 mg/ke) FIEE 145 Iy (25
PRl A2 4 25 g, B 30 g, 2400 30 g, TR T 15 g, BRI
26 g fE1E 21 g, 45 9 ¢, 55 8 g, WX 3 g, W PH 1g, T2
1 g, 5 HH 5 g), HI1ERER, Z s 5 AR AT
FH, /N H T2 H R :20.8 g/kg(160 g/70 Kg x 9.1), 9 8 7
14 0.1 mL/10 g, 25 AL AR R 3 1 AR FRERK, 1 IR /d, PR
Ze45245 3 (21 )5, AT
2.2 /NER AR BB E

B HIRR B IF e SR/ BUARER , A NGB LY 2244 (40 mg/kg ) iR
PR/ B, B AT A AL 2R, I VS AR 2358 B8 IV, FR it 4 il i
VR R A I R 5L = 2R / AFEx100 %,
2.3 MBARREYIH VI

B T I ZHEY, 4 %2 R PR , A, Uik,
AL HE 4L (5 Fl1 Masson Y f,, Hirh Masson 4 6, /™ iz B i 5
EULIAHERAE, I 20 15 B AEEIEE/ N BUTH L AR AR IR O
2.4 BEANLEI/NEALS B TGF-B1.a-SMA,COLIA #J
FHSE v

I SURKIR AT 4 %2 TR E sl U0 s
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PBS % ; i i1 —H1 «-SMA (1500 F% B¢ ) .COL1A (1500 %
) TGF-B1(1:250 7)), 37°CHER 90 min, PBS sk ; i —
P, EEIFE 30 min, PBS #iik; il A DAB B, EiRIFH
5 min, FRK YL, AR ORIFE 1 min; 534k PER
BREERK . RS . 40 £ Wi vl L 9
Image J AT PESS o
2.5 Western-blot #& /N R BHZE 4 Bh o-SMA COLIA p-PI3K,
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p-AKT, mTOR HEH KA

R RAPLEE 5 FUNEL, BUNBAT I Tt 21 20, SRR TR
H, BCA JERN R AV, AR A LR wl, B R A
M, 10% SDS-PAGE Hijk43#5, i 80 v-30 min, 110 v-60 min,
HEHE, 300 mA-90 min, 5% BEREWIR I 1 h, N A—PiRBER
(a-SMA ,COLIA .p-PI3K . p-AKT .mTOR , 5 B¢ o ] 4351 7 1 ¢
1000,1:2000.,1:3000.1:5000.1:2000,4°C §#% % 53 7% , TBST
Pk, 10 min/ ¥, ¥k 3 U, LA 5 (1:5000 Fikg ), 2= IR LR L b,
TBST w10 min/ ¥, ¥k 3 W, FBEEHLERE Image T #E47 8

HE IR EEAE AT
2.6 q- PCR #& /R A A 42 & o-SMA COL1A . TGF-81 HJ
mRNA FiE

BUNRIZL(15 mg/ H), e B0 G5 B 4R, 1
M RNA, 3355 5 cDNA; L) B-Actin N2, 4T qPCR 13°
B, RN AR, 20 pL, RN FRTN 195 CHUAEME 30,95 C
APE 55,60 TRk B IEAH 30 s, T 40 MG, JH 27 T 9T
B XS E =T, s AR 1.

®15FTR
Table 1 Primer sequence table
Gene Primer sequence (5'-3") Length

TGF-g1 Forward Primer; CTCCCGTGGCTTCTAGTGC 19
Reverse Primer: GCCTTAGTTTGGACAGGATCTG 22
w-SMA Forward Primer: GTCCCAGACATCAGGGAGTAA 21
Reverse Primer: TCGGATACTTCAGCGTCAGGA 21
COLIA Forward Primer: GCTCCTCTTAGGGGCCACT 19
Reverse Primer: CCACGTCTCACCATTGGGG 19
B-Actin Forward Primer; GGCTGTATTCCCCTCCATCG 20
Reverse Primer;: CCAGTTGGTAACAATGCCATGT 22

27 GitESH

K H SPSS 20.0 GEit o3 Hr , B FHEA BN br o 22 (v
$ )TN WA AT EAS PR AG S Ay 25 TR A, 2 )y 2557, &
H IR AR R Iy 220007, JFEAS L Z [T 20 LU 4
FERFE, MHAESEKE ., P<0.05 FZrEREA5IT¥E
X, H Graphpad Prism 8.0 /E&,

3 &R

3 1NRHEREREFIRENE

AR AR 2 AN R IRESTRER, IR &, Bk
W PREE R B/ IN B AS RS SR B, E D, B
WL, AR W S DR, FE TR s SRRV AR L, h 2 20N BURS
FURAS (R R EORVE R MBI T R AR B
i, FET -SRI
3.2 ItRhZA LR A R BRI RN

W3 2 PR, 525 IR Eb AR /N BRI il 3 2
i (P<0.01); SREARIAIAHLL, 22l REUE EREAL (P<
0.05), EFHARIT#E L.

R 2 BAHNRBII B (v+s,n=5)

Table 2 Lung coefficient of mice in each group (vxs, n =5)

Groups Lung coefficient
Contol Groups 0.59+0.00
Model Groups 1.14+0.10%*
Pifinidong Groups 0.84+0.10
Maimendong Decoction groups 0.64+0.04*

Note: compared with blank groups , * P<0.05, **P<<0.01, compared with model groups, * P<0.05, #*P<<0.01.

3.3 XfAALRRET M

33.1 HER W 1 s, 25 H4/MNRIT 4 2 850 155 il
LT BT ELI315T 40 A5, TC 498 1 400 i Y1) sl 1 D, 288 4 4 i 5 A Y
2H/N R R SEA IR, B N A R AR M Al IR il
WRERG R 3R Wiy R T 5, it ) S5 27 4k A6 BH 52 nik 3 Jé B 2
T ZH I ZH R AR A TR R, ARt A AR A D, SR Ak fb
TR AT AR R A I S e, L v 24 2 2 A AL s 1 O LR LR JE T
LN

3.3.2 Masson 582 4Kl 2 R, 25 FVAH TS R L DURR A
RULH A Kb W R R AT 4, I SR O™ 5 5 ML 3 2 I 28 A 24

2H 0 TR A A AR T AR S a2l , L 24 20 0 60 I TR AR 4T
AR E M R .
3.4 B ANEMALR o-SMACOLIA  TGF-B1 EAM
=41

k3 K3 s, SEHAME, #ER4 o-SMA,
COLIA TGF-B1 My F & 3 W E 1 N (P<0.01) , 2 5 B A
Gt E R S SRR AL, h 254 o-SMA (COLIA TGF-B1
LA BERE (P<0.01), 2R BAGH#E L,
3.5 XPAfZH 4 o-SMA,COLIA p-PI3K .p-AKT .mTOR & 1 &
LR S0
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2 e BB\
LN A E R REE AL (HE F,x20)
Fig. 1 Pathological changes of lung tissue in mice(HE dyeing, x20)

Note: A control groups, B model groups, C Pifinidone groups and D Maimendong Decoction groups.

Fig. 2 Pathological changes of lung tissue in mice(Masson dyeing, x20)

Note: A control groups, B model groups, C Pifinidone groups and D Maimendong Decoction groups

% 3 a-SMA,COLIA  TGF-B1 S 2B 4L 15> R (x5 ,n =3)
Table 3 a-SMA, COL1A, TGF-B1 Immunohistochemical score table (x+s, n =3)

Groups a-SMA COL1A TGF-B1
Contol Groups 8.25+0.91 28.41+1.17 15.07+0.69
Model Groups 29.69+0.85%* 53.42+0.31%%* 43.26+1.04**
Pifinidong Groups 25.00+1.00 30.74+1.32 33.79+0.75
Maimendong Decoction groups 17.41£0.38% 27.36+0.81% 29.75+0.94%

Note: compared with blank groups , * P<0.05, **P<<0.01, compared with model groups, * P<0.05, #P<0.01.

2 e MBI - IR >

B 3 «-SMA COLIA .TGF-B1 S Rr2H L E(x40)
Fig. 3 a-SMA, COL1A, TGF-B1 Immunohistochemical map( x40 )
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a b c d
s -
coLiA [ 30 xo-
r-rik [ 126 xD-
mTOR 289 KDa

SR e oD

& 4 o-SMA.COLI1A,p-PI3K,p-AKT.mTOR EHRIXE
Fig. 4 a-SMA, COLIA, p-PI3K, p-AKT, mTOR Protein expression

B-Actin

M 4 FRER 4, 525 ALY, BAZH /)N BT 2H 21
a-SMA .COLIA p-PI3K .p-AKT .mTOR & 1 FEA M B E
T(P<0.01), 2253 A GIH5 . SR, h 2520/ R
filiZH 40 o-SMA .COLI1A .p-PI3K .p-AKT .mTOR #& [ £ ik &=
P TRP<0.01), 2255 A G Lo
3.6 AL o-SMA (COLIA . TGF-B1 mRNA F3& &0

e s iR, 525 AL, B /N T H 20 o-SMA
.COL1A TGF-g1 mRNA Fik ¥ B EF 5 (P<0.01), % 7 H
AYtEd X SERAMIL, A/ N RITHA D o-SMA
mRNA (P<0.01),COLIA mRNA (P<0.01), TGF-B1 mRNA
(P<<0.05)Fik 44 i FFRAR, 2R BA G

% 4 @-SMA.COLIA p-PI3K .p-AKT . mTOR % F 55315 B (vs ,n=5)
Table 4 a-SMA, COL1A, p-PI3K, p-AKT, mTOR Protein expression(x+s, n=5)

p-PI3K/B-Actin p-AKT/B-Actin mTOR/B-Actin

Groups a-SMA/B-Actin COLI1A/B-Actin
Contol Groups 0.80+0.06 0.98+0.13
Model Groups 1.26+0.04** 1.55+0.18%*

PifinidongGroups 1.02+0.07 0.76+0.16
Maimendong
. 0.96+0.04* 0.74+0.21%
Decoctiongroups

0.82+0.26 0.75+0.14 0.83+0.17
1.40+0.06%* 1.42+0.08%* 1.36+0.16%*
0.93+0.23 0.94+0.18 1.00+0.14
0.83+0.19% 0.98+0.17% 0.90+0.11*

Note: A control groups, B model groups, C Pifinidone groups and D Maimendong Decoction groups. compared with blank groups , * P<0.05, **P<<0.01,

compared with model groups, * P<0.05, *P<<0.01.

# 5 a-SMA [COLIA,TGF-B1 mRNA #8334 KA E (x+s,n=5)
Table 5 a-SMA, COL1A, TGF-B1 mRNA Relative expression quantity(x+s, n=5)

Groups a-SMA mRNA COL1A mRNA TGF-B1 mRNA
Contol Groups 1.00+0.10 1.02+0.24 1.00+0.10
Model Groups 2.51+0.16%* 3.31+£0.27** 5.01+0.81%**
Pifinidong Groups 1.46+0.24 2.56+0.24 4.43+0.36
Maimendong Decoction groups 0.71£0.04% 2.19+0.30% 2.81+0.16

Note: compared with blank groups , * P<0.05, **P<<0.01, compared with model groups, * P<0.05, #P<<0.01.
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T ZEA# IPF, A SEB0EE R W, 528 24/ He , B
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AEVHE PIBK/AKT/mTOR {5 St % , EMT 45 EMT %2k, 4E
%% IPF %

E2 N S S LTI I SR 7 | B A B B IR U AR
PI3K/AKT/mTOR {5 5 i % , fii EMT % 7p fL e AR, F# A
TGF-B1.,a-SMA COLIA f 3 35k , /b 40 M 5 Bk STt AL, AT
2% IPF (14 JEHERE o X —45 R IPF (I R 25 M) A $ 4k 1
BT

% # 37 #f(References)
[1] Alfaro TM, Robalo Cordeiro C. Comorbidity in idiopathic pulmonary

fibrosis-what can biomarkers tell us?[J]. Ther Adv Respir Dis, 2020,

14: 1753466620910092

[2] Ammar R, Sivakumar P, Jarai G, et al. A robust data-driven genomic

signature for idiopathic pulmonary fibrosis with applications for
translational model selection[J]. PLoS One, 2019, 14(4): e0215565

[3] Xu X, Dai H, Wang C. Epithelium-dependent profibrotic milieu in the
pathogenesis of idiopathic pulmonary fibrosis: current status and
future directions[J]. Clin Respir J, 2016, 10(2): 133-141

[4] Fang C, Huang H, Zhang Q. Relation between sex hormones and
leucocyte telomere length in men with idiopathic pulmonary fibrosis
[J]. Respirology, 2020, 25(12): 1265-1273

[5] Kulkarni T, Willoughby J, Acosta Lara Mdel P. A bundled care
approach to patients with idiopathic pulmonary fibrosis improves
transplant-free survival[J]. Respir Med, 2016, 115: 33-38

[6] XA, £ b E& 7ML LA IR [J]. #r88 F E 25,
2017, 35(03): 113-115

(7] oA SC JRF " riEda s " AR xd w0 SO AT e AU RE R 4G P A AT
7[D]. b7 P E 25 X 5, 2020

[8] FhAaRk, B ¥, 2R, . =X ¥ 235474 PIBK/AKT/mTOR 13 5 i@
BB E QRE R R A R ] S A EE S,
2020, 304(12): 2872-2876

[9] Thannickal VJ, Zhou Y, Gaggar A, et al. Fibrosis: ultimate and
proximate causes[J]. J Clin Invest, 2014, 124(11): 4673-4677

[10] 4847, 3R EAE, RAEH, 5. MR L5 A0 18 B 2F ZEALIEAR A R[]

FakF [E 25, 2020, 40(01): 28-32

FRBESE. B AR S A LR A 4 [J]. F B P B 25 KR A2

7, 2020, 18(01): 32-34

[12] Z=48, For, GANA), 5. B4 ek P ERALE T E 87 AR
HEET]. P 25 2520 35 05 4R, 2021, 37(01): 240-247

[13] 8, A B, H0eH], 5. P E b7 M4 e AR sk R [T]. 7T 4k

& 3, 2021, 27(10): 1751-1753

Upagupta C, Shimbori C, Alsilmi R, et al. Matrix abnormalities in

pulmonary fibrosis[J]. Eur Respir Rev, 2018, 27(148): 180033

Weiss CH, Budinger GR, Mutlu GM, et al. Proteasomal regulation of

pulmonary fibrosis[J]. Proc Am Thorac Soc, 2010, 7(1): 77-83

[16] Fernandez IE, Eickelberg O. The impact of TGF-$ on lung fibrosis:
from targeting to biomarkers[J]. Proc Am Thorac Soc, 2012, 9(3): 111-
116

[17] Ask K, Martin GE, Kolb M, et al. Targeting genes for treatment in

[11

—

[14

[}

[15

[t}

idiopathic pulmonary fibrosis: challenges and opportunities, promises
and pitfalls[J]. Proc Am Thorac Soc, 2006, 3(4): 389-393

(18] % 4L, 145, R, 5. Z 1147 %M AT YEACAR R K M4 R 4%
WAEKET Bl AR EE GO XK R&ER & B4 2230 4]
1 AR 6 ra st )] 7 B4AH E S, 2018, 21(29): 3590-3596

[19] A A, # 2 A&, EEF, 5. & 1T L7 x4 et R & TGF-1,
Smad3 #= Smad7 & & &k 44 % a[)]. F e REF K FR, 2017,
38(24): 2856-2857

[20] #k#h, REE-F, s, 5. AT A5 x4 e KRB m M-
Hrall]. F 4 F E 255, 2012, 30(09): 2022-2024

[21] P, Fm, Hok FRLFTERETFFORIM 4%
Ao B3 4 A BF 5 [J].06 AR e &, 2021, 26(12) : 1804-1810

[22] Wang D, Liu Z, Yan Z, et al. MiRNA-155-5p inhibits epithelium-to-

(EMT) by targeting GSK-38 during

radiation-induced pulmonary fibrosis [J]. Arch Biochem Biophys,

2021, 697: 108699

mesenchymal transition

(#3224 TT)



- 3224 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.17 SEP.2022

and depression, and health-related quality of life in moderate-to-
severe atopic dermatitis: analysis of pooled data from the randomized
trials SOLO1 and SOLO2[J]. J Dermatolog Treat, 2020, 31(6): 606-
614

[19] Brown SJ, Elias MS, Bradley M. Genetics in Atopic Dermatitis:
Historical Perspective and Future Prospects. Acta Derm Venereol.
2020, 100(12): adv00163

[20] Kumar R, Seibold MA, Burchard EG. Atopic dermatitis, race, and
genetics[J]. J Allergy Clin Immunol, 2020, 145(1): 108-110

[21] Zhang R, Zhang H, Shao S, et al. Compound traditional Chinese
medicine dermatitis ointment ameliorates inflammatory responses and
dysregulation of itch-related molecules in atopic dermatitis [J]. Chin
Med, 2022, 17(1): 3

[22] Zhang X, Shi YM, Li XM, et al. Analysis of animal model of atopic
dermatitis based on characteristics of clinical symptoms traditional
Chinese and Western medicine [J]. Zhongguo Zhong Yao Za Zhi,
2021, 46(4): 762-766

[23] Sum CH, Ching J, Zhang H, et al. Integrated Chinese and western
medicine interventions for atopic dermatitis: a systematic review and
meta-analysis[J]. Chin Med, 2021, 16(1): 101

[24] #648. FF AR LA 99 K 45 T8 R AR BRI 0 ) & B L 545

Bt B R [D]. AR T B 25 K 4, 2017

[25] Badloe FMS, De Vriese S, Coolens K, et al. IgE autoantibodies and
autoreactive T cells and their role in children and adults with atopic
dermatitis[J]. Clin Transl Allergy, 2020, 10: 34

[26] Pellefigues C. IgE Autoreactivity in Atopic Dermatitis: Paving the
Road for Autoimmune Diseases?[J]. Antibodies, 2020, 9(3): 47

[27] Fan H, Zhang S, Li N, et al. Stable expression ratios of five
pyroptosis-inducing cytokines in the spleen and thymus of mice
showed potential immune regulation at the organ level [J]. Lupus,
2020, 29(3): 290-302

[28] Song HY, Han JM, Byun EH, et al. Bombyx batryticatus Protein-Rich
Extract Induces Maturation of Dendritic Cells and Th1 Polarization:
A Potential Immunological Adjuvant for Cancer Vaccine [J].
Molecules, 2021, 26(2): 476

[29] Furue M. Regulation of Filaggrin, Loricrin, and Involucrin by IL-4,
IL-13, IL-17A, IL-22, AHR, and NRF2: Pathogenic Implications in
Atopic Dermatitis[J]. Int J Mol Sci, 2020, 21(15): 5382

[30] Ren S, Gao Y, Wang L, et al. Sacran polysaccharide improves atopic
dermatitis through inhibiting Th2 type immune response [J]. Life Sci,
2022, 288: 120205

(E#EE3219T0)

[23] # & n. miR-448-5p i# i A4 Six1 #p4) TGF-B1 % F L A% Lk
2 e, EMT i) 7 45409 21 22 [D]. Wb & K 4, 2020

[24] Kyung SY, Kim DY, Yoon JY, et al. Sulforaphane attenuates
pulmonary fibrosis by inhibiting the epithelial-mesenchymal
transition[J]. BMC Pharmacol Toxicol, 2018, 19(1): 13

[25] Chen D, Qiu YB, Gao ZQ, et al. Sodium Propionate Attenuates the
Lipopolysaccharide-Induced Epithelial-Mesenchymal Transition via
the PI3K/Akt/mTOR Signaling Pathway [J]. J Agric Food Chem,
2020, 68(24): 6554-6563

[26] F3, 277 H, R, ¥.1,25- (OH) 2D 3 stAh 4 4et K &
PI3K AKT . mTOR % ik ¢ %0 & M) 2 L[] F B IAKE 5 &
&, 2018, 28(19): 1-6

[27] ¥ # . MicroRNA-199a-3p i #% PI3K/Akt/mTOR 4% 5 il 5% st
HELF 2 i, & ) 454069 48 A ZALH D). da B K 5, 2020

(28] Rskia, F 4, Lahsh, & £ 1A E A SO0 R A 8

L e BT R E R R AR AT R[] AP B R F S
IRk, 2021, 45(02): 116-123

[29] LAFE. FF N s M i x4 4k X R PIBK/AKT/mTOR 43 5 i %
oA AFR[D]. B s P EHAFK, 2019

[30] Han B, Chu C, Su X, et al. N6-methyladenosine-dependent primary
microRNA-126 processing activated PI3K-AKT-mTOR pathway
drove the development of pulmonary fibrosis induced by nanoscale
carbon black particles in rats[J]. Nanotoxicology, 2020, 14(1): 1-20

[31] He J, Peng H, Wang M, et al. Isoliquiritigenin inhibits

TGF-B1-induced fibrogenesis through activating autophagy via

PI3K/AKT/mTOR pathway in MRC-5 cells [J].

Biophys Sin (Shanghai), 2020, 52(8): 810-820

[32] Hu X, Xu Q, Wan H, et al. PI3K-Akt-mTOR/PFKFB3 pathway

Acta Biochim

mediated lung fibroblast aerobic glycolysis and collagen synthesis in
lipopolysaccharide-induced pulmonary fibrosis [J]. Lab Invest, 2020,
100(6): 801-811



