$529% 513 hEMREFZSE Vol. 29 No.13
201947 A China Journal of Modern Medicine Jul. 2019

DOI: 10.3969/j.issn.1005-8982.2019.13.003
XEHS: 1005-8982 (2019) 13-0012-06

DAPT 3BT 44k /NR Th17 a5 4L B 220

w5, TEA
(RN E—ER FRA, #d KX 430022)

HE . B8 IR y— 2 3s83p4) 5 DAPT FLF NOTCH 13 5 i@ %53 1 ok & SO 47 443 #0427 Thi7
MBS Foh, R R ZRAE), ik B 15 R R RARMMECT Rk o A xR, BRI R
DAPT 48, #4105 R, sTRAKEENALER (125 mlkg), HABLEATREZE (5 mg/kg) L FIL 4L
A DAPT 41 TR Z 4k B AR DAPT iR # E [5mg/(kg-d)],FaR 1k, HE &R, T5 28 KA,
BERRLRAT HAM — P4 (HE ) FEISM X A A2, Fut R T FREBFHR S (qRT-PCR )
A 2L NOTCH 1, gffeiZ —17 (IL-17) A o— FHEIIEEE ( a —SMA ) mRNA # FERF, B
B %, 9% MK 2 ( ELISA ) #m M & fn NOTCH 1.IL—17 #8942, AR A8 T 2906 17 (Th17 ) 69064,
ZER BARVAAR K R AT AR E R E, DAPT AR mAR ERENMEIE, FHEMALRKERY, (RT-PCR &%
R, #AM NOTCHI, IL-17 #= o —SMA mRNA #) &k KT8t & (P <0.05), NOTCH 1 Kk+5
IL—17 2 EA% (P <0.05); DAPT AEAEA A T (P <0.05), ELISA 43R %7 DAPT #0649 918 fn IL—17 &
NOTCH 1 48 AEAM T (P<0.05), AXMHRLER B FERL CD3' CD4' IL-17" @l E3hm (P <
0.05), DAPT £REAEA LH 4K (P <0.05), 451t DAPT FMEF NOTCH 12 5 @8 690 7%&, 7% Th17 ¢94-1%,

BRER R A YA R
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Effect of DAPT on mouse model of pulmonary fibrosis*

Fang Xu, Ai-li Wang
(Department of Respiratory Diseases, Wuhan No. 1 Hospital, Wuhan, Hubei 430022, China)

Abstract: Objective To explore effect of y-secretase inhibitor on mouse model of bleomycin-induced
pulmonary fibrosis. Methods 15 mice were randomly divided into 3 groups: control group, model group and DAPT
group (n =5). Pulmonary fibrosis model was established by intratracheal instillation of bleomycin (5 mg/kg). Mice in
control group was treated by intratracheal instillation of saline (1.25 ml/kg). Mice in DAPT group were administered
with DAPT solution by gavage 5 mg/(kged) every two days for 28 days. Mice were sacrificed at 28th day and the
pathological changes of the lung tissues were observed by HE staining. The levels of NOTCHI, IL-17 and a-SMA
mRNA in lung tissues was tested by real-time quantitative qRT-PCR. The serum level of NOTCH1 and IL-17 was
detected by ELISA. The proportion of splenic Th17 cells in each group was detected by flow cytometry. Results
HE staining result showed the mice in model group experienced the most severe pulmonary fibrosis and alveolar
inflammation compared with control group (P < 0.05), which was reversed with treatment of DAPT (P < 0.05). RT-
PCR results showed that the levels of NOTCH1, IL-17 and a-SMA in the model group were higher than those in the
control group (P < 0.01), which was normalized in DAPT group. Levels of NOTCHI1 was positively correlated with
IL-17 (P < 0.01), suggesting that NOTCH signaling pathway was activated in the process of pulmonary fibrosis.
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ELISA result showed the serum level of NOTCH1 and IL-17 in DAPT group was significantly reduced compared

with the model group (P < 0.05). Th17 cells in PBMC of mice increased in model group compared with control

group, while that in DAPT group decreased significantly. Conclusions DAPT reduces pulmonary fibrosis through

inhibiting the differentiation of Th17 cell.
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444k ( pulmonary fibrosis ) e R B |
IR P 2 B R IE PRI P M, FH AT A A2 A
Ui )5 1 BB 52 B M AR B i FE TR 2 R PR
ARG o, A4 bR B T 4080 17 (T
helper cell 17, Th17) [ 3Rik SIGEF 4k bk 2 1A
KB ARWFSE LB, NOTCH {5 53 # 7E fili 47 4k Ak vh
PO, AL LT AR AN R AL AL T, i A A
FE TR . Th17 &K P23 W F R 5k 40 Ml 3R -17
(Interleukin 17, 1L-17 ) Y33 252 Z 5 5 18 B 09 74
o ARFSERW, 7E/NEURIAE Th7 4 5t 40
Ji K7 2R 58 FR 34 NOTCH {553 B i TG4k ' A
FORH y = oy WA H155] DAPT FHIT NOTCH {5 %5 i
#%, T NOTCH 15530 B X il 47 4E AL A AL/ N B Th7
MRS, BT AEARIRY T AR B SR ] 25 )
PR RIS IR A

1 #REIE

7t

eI 15 HAMEER BT (45 :42000600006205 ),
REZ 25 ~ 30 g, W AR ESY bl 5 WoREER
(4 mg/ 30, KHERMHIAHRAA, #5 : 081102),
DAPT ( 3% [H Sigma A 7] ), B o-F#F NN zh &
H ( o —smooth muscle actin, &« —SMA ). NOTCH 1 A
IL-17 SFAH PR (2] Santa Crue 2] ) 5 BEER0RE
Wz Ffti5: (enzyme linked immunosorbent assay, ELISA )
iF A (EFER&DAH ), Quantscript RT Kit SUEEg
if5¥ & ( Ki% TaKaRa AF] ), SYBR Green/Floursecein
WHNE (SLF%E Fermentas A H] ), SHURIRVECE IR
LK CD3, CD4 Hifk K AL FIARICHY TL-17A Fog
BEBUR (321 eBioscience 23 F] ).
1.2 ZhYEBMEFIRKK S A

P BENLECFE ko0 0 3 4« WAL, BEAI L] )
DAPT 21, 540 5 H o %41/ INEUH 4% /K5 & 0.01 ml/g )
JEIETESS RIS T8 E T ARG b, ST,
X RRZHTE AAEFRERIK (1.25 mlkg) BT BIMEXS IR, 458
T K DAPT HHiE ATIARE R (5 mgkg), DAPT 4T
RS VR H ARG DAPT YA TRYE H [5 me/(ke+d) 1,

1.1

PR 1K, HFIAE.
1.3 FARREFUE

2 2H/INER TR A2 1 575 28 RARSE,  BUCAE Fili AH )
FROLZHA, 4% WRE [T, R B2 7 I K
3 1R, HE Yefa, UERAHE 5 Ffier b ie i .
1.4 ERERXTEEREGMHERN (gRT-PCR) #&
MFFA L NOTCH 1., IL-17 % o —SMA mRNA
R FRIEIKF

B 50 mg K /N 1 i 40 21, FH Trizol 1 & B &L
RNA, 2% FF 7 UM 7] 2 & (%) RNA 336 5% 5% B cDNA,
qRT-PCR ¥l NOTCH 1, 1L-17 X o -SMA mRNA £
IR0 R ZR A5 | P340 el s R IR AR 4
RIS ABRA R, TEASEL : 95 CHAEPE 2 min,
95°CAEME 30 s, 60°CIEK 30s, 72°CHEMH 30 s, 340
MEH. W 1,

1 557

FEH 51975 KB /bp
NOTCH 1 1EJ9): 5'-GGGTGGTCAGGAAAATCATGTCA-3'

JZIh]: 5'-AGTTCACAGTGGGGACCAGTAT-3' 7
1L-17 1E: 5'-TCCACCGCAATGAAGACCAAA-3'

JZ i) : 5'-CACGAAGCAGTTTGGGACCAC-3' 20
a-SMA  1EJa]: 5'-GACCCAGATTATGTTTGAGACC-3'

JZ i) : 5'-TCCAGAGTCCAGCACAATACCA-3' e
B -actin  1E[): 5'-CACGATGGAGGGGCCGGACTCATC-3'

240

Sl 5'-TAAAGACCTCTATGCCAACACAGT-3'

1.5 ELISA #&5pE L NOTCH 1, IL-17 HIEE
B A/NRFARSE H oAU, W ELISA Kl 45
H/NEAMNE M F3E D NOTCH 1 & IL-17 & . 21
B S BP IR TR, BJ5 PR UAE 450 nm
ARG, IFZERRE I ZR ik B
1.6  mNAREAKN Th17 BIEL G
A4 /NRARSE B AL UL 3 ml,  FH /N BRI 4
53 B W 3 B A0 SR B A A S IR I A R U
100 w1 T, InfE e i e . i | SR i,
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FH CD3-FITC #if& . CD4-FITC #ifk . 1L-17-PE-A B
TEREBUARRIE, BABREH CD3T CD4" IL-17"3 FpBHYE
2 3 A SRS
1.7 Hit=FH*E

BAES>HrR ] SPSS 16.0 Gt 4rf. HRE R
P+ bifEE (xxs) FoR, IWBCRAIBRIR R 7 255y
Mr, PIPA ELECR T LSD— K556 5 AT RH Pearson
%, P<0.05 hESAGIE L.

2 R
2.1 FhALATREFETL
Kol FEZH Al 2H 2 Bl e (R B 1, A ) e v R A2

BIBEA, R R BAR R/ N S), H o X
A/NGE R T W] AR IR I, R A LT
HEALTE . ARLZE o ] B 5, iy iy i e sz 2
BN, W R/NANII L), 2R/ INVTE K i A8 JH 147

Xof B4

2.3  DAPT i Bifi £F 4 £ /s BR 4 B fl NOTCH 1.
IL-17 FRiZK TR0

3 2 NOTCH 1 1 IL-17 ik AT Lo, 2 A 5t
227 L (P <0.05) ; DAPT 20 41 & 1fiL 1L~17 1 NOTCH 1
MR ZH TR (P <0.05), W3R 2.
2.4 NOTCH1 5 IL-17 B9#E%14

Pearson FHIC/MT i, g 414 NOTCH 1 mRNA

1 2 3

2 000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

NOTCH 1

FRAULH

1 HENREALREZHET

WHIRAEAM R, RINHEA LB, 2R 4Efb L
ARG A XA I . DAPT 41 SRR 4T ik,
2 LR LA SE s, il 2R SO RERE I IH s, il
RSN BR A A SOREANA, M le] B B 46N, 214
LU B LR 1,
2.2 AL NOTCH EERMIBIEXT IL-17 B
Mg X DAPT X E BE 7 250 iz

3 24 NOTCH 1 mRNA 9 #H XF 2 ik 7K % 43 51
(1.023+£0.112), (4.278 +1.021) #1 (1.876+0.114),
SR ESN, ZREAGRITFE XL (F=7129, P=
0.000) ; 3 4 o —SMA mRNA {4 XF & 1k /K 343 51 4
(1.012£0.087 ). (2378 +0.998) Fil (1.687 +0.092), &
T 22000T, ZREGIFE L (F=5.448, P=0.001); 3
41 1L-17 mRNA AR IKF535020 (1,232 £0.778 ),
(5198 £1.265) 1 (2729 +1.123), &L, 5
Bt #E L (F=3.676, P=0.024 ), WK 2. 3,

DAPT 4

( HE x 200)

K5 IL-17 2 IEAE (r =0.643, P =0.031), DAPT
ZHANE I Th17 1 R PS5 NOTCH 1 4 IEAH & r =0.602,
P =0.033).

25 LKHATh17 LLFI

XFHEZH . BERUZH K DAPT 4 CD3' CD4" IL-17" 4§
M LG A5 43 591 K 0.44% . 19.10% 1 8.92%, 3 4 L%k,
ERAEGHFE X (F=21.067, P=0.036 ), WK 4.

2 3 1 2 3

2 000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

1L-17 o -SMA

1: XPHR4L; 2. #EHU4H; 3. DAPT 4
Bl 2 FiALAH NOTCH 1. IL-17 B «-SMA mRNA %%
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&5, 45 « DAPT XATZF AL/ MR Th17 A0RE LRI

mRNA FihKF

1) 55X

61 D g ximma

" A
» DAPT 4

NOTCH 1

IL-17 o -SMA

WALLLEL, P<0.05; 2) S, P<0.05

3 HHEMALAH NOTCH 1, IL-17 & o« -SMA mRNA

FITC-A: CD4-FITC-A

FITC-A: CD4-FITC-A

FITC-A: CD4-FITC-A

10°

HIRIL K F

(n=5, x+s)

’S -
403 Q2
2.14% 55.3%

CD3-PE-Cy5-A, CD4-FITC-A subsct

=4 553% o

s T ERe s
-‘-043;(%]@?3 PEC‘_X%E?L}_ FITC-A Qslllbscl
16.7%24.1%

25.9%

10° 10*
PE-Cy5-A: CD3-PE-Cy5-A

¥ 1 v !
10° 10' 10°

NFRRZH CD3TCD4" 4 L 45l

10*

Q3 Q2
1.99% 57.0%

10°
Sl

oo
CD3-PE-Cy5-A, CD4-FITC-A subsct
56.8%

10°
A

‘WTC—A subsct
P ’ 01

152% 24.1% 25.8%

Laici § T T

10'
L

10°

10° 10' 10° 10° 10*

PE-Cy5-A: CD3-PE-Cy5-A

HEIRIZ CD3" CD4" 2 fifd L. 61

103 02
1.28% 33.4%

CD3-PE—-Cy5-A, CDA-FITC-A subsct

[
21.1% 39.7%

L bt | T Y

T
10° 10' 10° 10’ 10°

PE-Cy5-A: CD3-PE-Cy5-A

DAPT £ CD3" CD4" Zi ifd L. 151

®2 KAMBEH NOTCH 1 K IL-17 KK TEH LB
(n=5, xxs)
ZH 5 NOTCH 1 1L-17
X AR ZH 41.35+4.23 23.43 +3.27
FEIRIL 98.78 +5.32" 78.45 + 4.43"
DAPT 41 62.13 +3.89” 42.00 £4.07°
Fii 15.876 16.253
P 0.008 0.001
W 1) SWEAR, P<0.05; 2) SHEH L, P<0.05
=
401 Q2
0.44% 0.00%
T sl ’
=
Qr -
o~
Toe
= E
=
| <
= {o#eE Q3
_ 199.60%" 0.00%
S — e T T
10° 10' 10° 10° 10°

IL-17-PE-A

PE-A:

IL-17-PE-A

PE-A:

FITC-A: CD4-FITC-A

XFHRZH CD3™ CD4" IL-17" 4 L 43l

Q1 Q2
= | 19.10% 0.00%
5
.
=
= 03
_ 0.00%
9 -7 - e L4
10° 10' 10° 10° 10*
FITC-A: CD4-FITC-A
JEFIZH CD3" CD4" IL-17" 2B L A5]
=
=3 01 Q2
1 8.92% 0.00%
=
Ng -3
=R
3 01
= 0.00%
— T T T T T T T
10° 10' 10° 10’ 10*

FITC-A: CD4-FITC-A

DAPT £H CD3' CD4" IL-17" 4Hi g 451
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3 iTig

il 21 e Ak B AL B, BRI R il T
KR G0 5 AR S R RIR Y RE B
P B b R A0 B — Ty T M K S A A K I B
(TGF-B ). I/MRATAERTERIEMME T, FS
LT A AN SR A S URCET AR TE 1, S ek
a-SMA ; 7 —Ji kAL b - Wk, it
TGF- B, N EMZFE ZG8 B MIEpIRN &L . K.
TEJHE N R, T 40 M A e N A AR G, AR
K& BLA) Th17/ Y875 P T 41 fY (regulatory cell, Treg )
FEDIRER b AR EFEPT. MBI, Th17 &Ly
W TL=17 SR S E TR CDA™T Wk EL A e . Y%
R G AZ BNINEPE RIS, RAE ARSI TGF- B
FIL-6 5 5 CDA'T ik [ 40 f 5% 1k i h Th17, 43 W
IL-17 3335 ROR vt 7EABRIRZS R & (RFF3h 57
B AERFHUA IE 5 e e S ARURAE Y, ii— B A2 3|
SPFRNE , X FTAE R A ZEEL 6 P B ZE
il s B 3 AN R 2 R AR A R 2 R
CD4'T 20 #E 0 el ™ ABFIE o, BRI /N
2l 4 S BURA S 4T AL R B, HLAME I 1117 (/)5 i
K EI IL-17 ()RR B A TR, Uil IL-17
WAL g fb iy &A= K. R, CD3" CD4"'
IL-17" g0 3G, Bl Tk, 2 3R 1 )
Th17 J5 5% .

WUR BRI Th17 40MEAF 193X — (2 SE SN 3k
2, TE— R EARE SR NI, AT REIA S it
LFHEALIITE R

AW R, NOTCH 15518 B REAS T /)N U
JiR S AN ] Treg (A5 - 2 F5 H 5% 5% [ Foxp3 3%
ik, 2 NOTCH 15538 [ 9 005 T2 2023 1 A 48
AAEE A NOTCH Z R SBRMLE A Esh, 521k
FRUE A AR, SZARA A0S B i i 4 2R i 1)
N,y - S WEEEIT IR NOTCH i N B: (NICD ),
HEIT NICD iERS BIAHAAZ N, 5 FFRON 8 1 CSL 25
A, PTG NOTCH #EJE R G 5 ", T & 44412 i
S MG GE Ao A SR AR 2 T e . IR
B, NOTCH {55 M3s FZHORT v - 7 W BTG
£, DAPT RERSEHIET NOTCH SZARIG AL H L ERTT, ff
NOTCH Sz KR53 Ioik ik — A8 A e e A B,
HETT 52 4 BB NOTCH {538 B 1 s s Atk
W, FE/NEURE Th17 4L R4 A 73855 H 7 NOTCH
ES 0 TrYTEAL, BHKT NOTCH {558 B B 5 R4

Th17 ZMIAHSCARMI 7774z, 1845 Th17 4 S HAL
AR IL-17A A FB995E, H NOTCH {556
He4E Th17 ARSI F ROR y t YFRIK ™0 16
W A BFIT R A B, e A e R L AN I 1-17
ST LN, Th17/Treg 40 0 26 38, 3 B A5 Al £ Bl %5
NOTCHI fF ik, Bl Th17 #&4k5 NOTCH HI3E
HRM,

ABFFERORLE Ff NOTCHT k340, #2785 NOTCH
5 TR AT A RS, 5 Th17 #1356 H DAPT
% NOTCH 155 1%4%2)5, DAPT 4 1L-17 Y mRNA &
ANEIMLKFEIFEAE, 5 NOTCHI S IEASE,  Fikgh
FH], NOTCH {558 B HaE AT efie it T 48idfa] Th17
534k, DAPT #ili] NOTCH {55 W] Th17 40 HE 1L .

NOTCH {5 5@ B3 E 2%, A NOTCH Z &
FELAARZE A X T 409 (1) 73 Ak S 20 B DXL 149 36
PRI BRL, iz NOTCH 5 HAh {553 1% 6] 4 &
eV M4, (115 H BT NOTCH {5 S &% T 4 it i
P ) ELARHL i A2 AE— 2 194 COUTAZ 55" 0h
E—MEUL T, NOTCH f7iH47 Th17 4000501k, 15
PR SZ 3 S Sy, NOTCH AE i 32 5 il i N 200 i
DR 7 (02 3 T I Th7 4R T~ B i, DA TG 37
JEA IR, BRI NOTCH 15 S48 F i & # BLA
IRBEMHE . T BAILIS 25 "7 WAk AR B IR S 4
SO R Rk Y1, {H NOTCH P45 ek 5t 5 1
MIRE T JCe s . RV TE SRR AL 25, NOTCH
AB ELHEEMT T A0 SC B, S 7, NOTCH {5
S G SR CDA'T 4 A4S S A PRI S v o T
FEr= R TTmE Y 1

AT 5T H 0 2 R A5 B £ 4k AL 3 i 4 R A
NOTCH {555 Th17 BysENA , Bk — I A ] 5T
T L T 4R B SR AL

& £ X #k:
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