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A E1 BH HINESHEEA 4 HE JQD gt EMMEE (COPD) /Bl T e i 52 m K& ALK, 7
& 15 HUNRBEML Y O RZE . COPD BRI . JQL JAYF 4L, Ml 5 K. SR 24 18 M0 % 2 5% 54 15 £ Bl % COPD /)
FUELRL, JQUIRYFAL/NR S 5 I E I ES JQU W, WRIT 85 a R4 4l /N EUES 0.1 RPN e < B 5 F J0 il i & 2 L
(FEV,.,/FVO), \AMSPEHE (MME), MR #E (PEF) ., FASGEM S (Re) . MishZWRitE (Cdyn). J&5 8 BN
FUAR BRI K fifi 20 20, X Bb & A/ RO IE 7 (IL-6, 1L-8, TNF-a) J fili 40 207 2 4t [ B (MLD . S 259 il o 2% B
(MAN) | Al JE BBl e I AR LE AN FE 8 (vimentin VIMD GBI HRRE N, RSx4 . COPD A4
1y FEV, /FVC, PEF, MMF Hl Cdyn ¥ R F &L, Re Ft; 5 COPD BAIA i, JQI iR¥T 4l FEV,,/FVC, PEF,
MMF #il Cdyn J+iE, Re BEfR. JQL iAYT A4 COPD BLBIZH /N R M i 2H A iy TL-6, IL-8, TNF-a Bk JfiZH4 MLI 8
>0 MAN B8, ASGE JE B R E A TR 2, VIM mRNA KA RBKERMK., ZREEFHIT¥EL (P<0.05) . it
BRD4 #1771 JQ1 7T B i i 36 < A E K < 3 4R 42 55 COPD B 41 /)N BLI fili Ty i .
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Effect of BRD4 inhibitor JQ1 on lung function in mice with chronic obstructive pulmonary disease LIU Xue-
juns SHE Huis ZHENG Lingrong s WANG Lingqiong. Department of Respiratory and Critical Care Medicine s the Affilia-
ted Municipal Second Hospital of Xiamen University s Fuzhou, Fujian 350007, China

[ Abstract]

with chronic obstructive pulmonary disease (COPD) and its mechanism. Methods

Objective To explore the effect of bromodomain protein 4 (BRD4) inhibitor JQ1 on lung function in mice
A total of 15 mice were randomly divided in-
to control group, COPD group, and JQI intervention group. with 5 mice in each group. After 24 weeks of chronic CS/LPS ex-
posure and 5 weeks of JQI treatment, the mice were anesthetized, and the lung function were determined including the changes
of FEV,.,/FVC, maximal midexpiratory flow (MMF) ., peek expiration flow (PEF), resistance of expiration (Re). and respir-
atory dynamic compliance (Cdyn). Then eyeball blood and lung tissue samples were collected to determine the levels of 11.-6,
1L-8, and TNF-a, and the airway remodeling indexes, such as the mean alveolar number (MAN), mean linear intercept
(MLD ., the ratio of collagen area around airways, and the mRNA and protein expression of vimentin (VIM). Results In the
COPD group, the FEV, ,/FVC, PEF, MMF, and Cdyn were significantly lower than those in the control group. while the Re
was higher (P<C0.05). Compared with the COPD group, JQI treatment could significantly alleviate the FEV, ,/FVC, PEF,
MMEF. and Cdyn, meanwhile decrease the Re (P<C0.05). Contrast to the COPD group, the levels of 1L.-6, 1L.-8, and TNF-«a in
serum and lung tissue were significantly decreased in the JQ1 intervention group, as well as the levels of the mRNA and protein
expression of VIM (P<C0.05). The MLI and the ratio of collagen area around airways were significantly lower (P <C0.05),
but the MAN was significantly higher (P<C0.05) in the JQI intervention group. Conclusion The BRD4 inhibitor JQ1 may pro-
tect lung function of the mice with COPD via abrogating chronic CS/LPS-induced airway inflammation and remodeling.
[Key words] COPD; lung function; BRD4; JQI; airway remodeling

M PEBHLZEPEIN B (COPD) L8 <3 4 5 o <l &
SRR, T SRR E I IIAE T B, MR R AN B
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1.1 COPD R E T R 4> 4H: AMUAFEHEME C57BL/6] /N R
(18~20 ) WA LWL RHYWARAR. LRHY
A =V AL IE S S SCXK (7)) 2017-0005, 52 5 3l 4 f#
WATHIES . SYXK (J#) 2016-0006, ¥ 5tm & k& ik 5 K
20170005000506, ¥ S5 Jr R LR ER R 2E 2 51 &
HEHE (2018068 5) . B IR HIZE 25 °C, 12 h/12 h oG
BRI, IR A B AR, Sl 2 JHER, 15 1
INERBEBENLAY R 3 41, 4y SIAXTHR4l. COPD B4l . JQl
BITH ., MMARBTENS, NI 24 B, £S5 1 KA
¥ 15 RABMATLE ALK (50 pL/ R, S5 HLE
AFERKIE T R E 4 5 A (0.3 mL/H, 1 W/d, 5 d/
J) . COPD #TULH F Ml IH%s 28 24 JH, Hh& 5 R, 1
81 R 15 RESTHANREZHE (50 uL/H, & 7.5 pg R
Z¥E, KBFF# 055 : B5 Il iE &, 12880, Sigma, FE[EH),
e N O AR B K VA YT IR T4 5 8 (0.3 mL/H, 1
w/d, 5 d/JD . JQ1 IR IT 4 A W0 K iR % b5 % #% [/] COPD A%
WA, HEMH QL Bk ES 5 B (50 mg/kg, S7110,
Selleck, 1¥%/d, 5 d/Ji). MWEF: /DNEBEHCELE 72 em X
39 emX32 em MMHE T, 2 R/d, BWAK 6 LEFEM (10
mg M 1.0 mg B T, WM, E AR Tl A R
TEAED o BIRANINZE B T RS2 45 min, PR IHZE 2
BEEME 4R,

1.2 ®WiNFE:

1L.2.1 BhThResm . A 1%M%E-Z (100 mg/ke) 1
Jos v R /N B, (8 S W il B B 43 BT R 48 (AniRes2005,
ED KIS NRTIRE., EEAEU T o018
AW ESHAMGEEZE (FEV,, /FVO) . & KIES H
W #E (maximal midexpiratory flow curve, MMF) . IFE %
PEF). I 5 < & M 7
(resistance of expiration, Re). Jili 8l 2% Wi i % (respiratory

.  (peek expiration flow,

dynamic compliance, Cdyn) ,

1.2.2 ARACREAEFAET . /)N U Zh BEIN € J5 . 478 IR BR 1B .
BOREREEIME, BT —80 CIAAEH T 5 £ R iF 18 tr i
WA B0 (ELISA) Al By L mal gy, [+
AN ZRPEEPH TSN, LRMHLEFEN —80 C
UKFRVRFE, M T JE 2 ELISA. 5202800 & it ] G il 4 S i
HAR (RT-PCR) REHAFEEE (Western blot) KM,
1.2.3 HLURE KA. DNRMA LFAR, B,
W, W4 pm R . BHBFARRE - (HE B0,
JeBE T MY A2 g, IR 400 75 F 8 fil 21 28 2 9 1)
f% (mean linear intercept, MLI) . F & fifi #f1 % & (mean

alveolar number. MAN), ffi ] & #5 4 1 (Masson 4t {2),
JEEE TS MR YL B 25 B, IRAE 200 A% TR T AT R B e 5 T AR
ditt (260 . W BT ] Tmage-Pro Plus 6. 0 #0474,

1.2.4 ELISA WE/NRAFEFEPR: N ELISA, $i B
UL T, RS AL /N BRI T R T A0 4 4 A -
6 (IL-6, iH & : ab222503, Abcam, EE) ., F4IAHZ -
8 (IL-8, A& : EMClo4, JRIEEAEMMBARAA, H
E). B % IR 3 A F-a (TNF-a, ik #| &: ab208348,
Abcam, EFE) MK,

1.2.5 RT-PCRUEWHIELHEH (vimentin, VIM) mRNA %
ik A TRIzol BRI 3 41/ B4 20 2 B RNA, &
MR 5 Rk ) & UL B RNA R % 39 cDNA, Ll cDNA
JEA, VIM I #EATy ., i AACT Jrikit B AH X
VIM mRNA /K. GAPDH #i1E M NZ. 514 ol 38 4
IRAEYREARA GG, BIWFHIE 1L,

z1 519F%
SIS (50— 3"
HFR
ik rD—J : i3 m :
. CCTCGTCCCGTAGA- TGAGGTCAATGA-
MGAPDH A AATG AGGGGTCGT
MLVIM ACCTTGAACG- CAGTGAGGTCAGGCT-
GAAAGTGGAATC TGGAAA

1.2.6 Western blot I %8 VIM & H ik 3 40k 5 il 40 2L
SIS, RA RIPA o A2 IE A, LA, W
WORFERE . B . AT VIM Btfk (1: 2 000, ab92547,
Abcam, FEE), Mt GAPDH Hifk 4 Cidw, fi/] HRP
FRiCH IS W E 1 h, H ECL AL LR Y 6
Jo . BERE AR AR S B 5 . AlphaEaseFC (Alpha Innotech,
FED A4 HT B AR R OG R BEE .

1.3 ZitEAE: R SPSS 20. 0 S8+ 4 1F AT B 4347 .
JIE ORI B AR 22 3R 0% . SR A Shapiro-Wilk K40 B+
W AR R B RS IES . RS R I7 2 4 #E AT 4l
# ., P<<0.05 ®AREFAGLHIT¥E L,

2 BB

2.1 JBHEMPMBRMINEEER: SXHEALE, COPD BAIH
/N FEV,, /FVC, PEF, MMF #1 Cdyn ¥ i Z &K, Re
. 5 COPD £ R4l /b R %, JQ1 ¥ 97 4/ B’ 1
FEV,,/FVC, PEF, MMF #l Cdyn J}#& . [d 0 Re FEA%,
EZRYHFITFEE L (P<0.05), Wk 2,

F2 FAMNRMINEEER (n=5, x+£s)

2 5 FEV,../FVC/% MMF / (mL/s) PEF / (mL/s) Re / (cm H;O ¢ s/mL) Cdyn / (mL/cm H,0)
X B4 59. 326 +2. 638 4.60940. 376 5.544740. 389 0.94040. 033 0.03640. 003
COPD #5744 45.728=+6. 585" 2.70441.009* 3.79641. 029" 2.409-+0. 636" 0. 020=+0. 004
JQLIBTA 53.422+1. 832% 4.128+0. 6897 4.97040. 6677 1.17140. 1957 0.03240. 0037
F {8 12. 999 9. 003 7.193 21. 092 29. 321
P {H 0. 001 0. 004 0. 009 <0. 001 <0. 001

e HxPREA g, + P<<0.05; 5 COPD#ERIAIILE ., # P<0.05,
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2.2 SHAMNRMALRERASTH : Jiimg 2 G 6588 X ]
AUNRAESS M SE W, NROE LR HES Y, B
COPD #4557 21 /1N U 41 20 TT U, B 408 s 6 1] s U 28 0 s 360 4™
AhATE R I, B UM AR RE AR . /NG R 40 i HE 5 3
WL, BRVE. AIEA RE RCSE B 412U R, 4T i b 3 R 1
%, fERE RN, NTGE R B R REDLE I, /4
COPD S AV #AFAE . JQ1 IRYT 4L/ BB, <38 b fz 4
M ZE AL . ACTE A B T I AR R A 4 A 1 T A A 0 B
COPD I i3t B 1 (WD) . COPD AR 20 45 %) B 2H
/NEUMLI i, MAN BEAR; JQL IRY7 44 COPD #2471
B, MLIFEMK, MAN JIE . COPD 4555 4 4 % B 4 /s B
T8 R B A TR, T JQL IR T 4L COPD 5 I 40
SGE B R R A R, Z2RYWAASKITFE L (P<
0.05, WL+ 3,

x3 BAMRKEEESHT (n=5, xxs)

ikl MLI/pm MAN/mm? (U TR
T AR L/ %

X I 20 45.998+4.453  264.890+44. 661 0.42840. 191
COPD #MI4]  86.966+7.125"  81.448+15.707*  1.57240.703"
JQLRITHA 58.53249. 145 # 153. 724+45.573* % 0.909+0.407 * #
F {4 42. 856 29. 661 129. 907
P { <0. 001 <0. 001 <0. 001

W SXEAE. « P<<0.05; 5 COPD BRI LA, % P
<<0. 05,

2.3 SHEMREMRMBERERFHER: 508K,
COPD #5 B 21 /)N BRI 75 B 4 2 i 116, 1L-8. TNF-o Jt
f (P<C0.05), 5 COPD #AI4 s, JQI 377 4/ Bl
R 4 H i 1L-6, 11-8, TNF-o &% (P<<0.05), W
F 4,

F4 BAMRMDEEMBRARERZTER (n=5, xts)

I3 fili 2 2
2190
IL-6 / (pg/mL) IL-8 / (pg/mL)  TNF-« / (pg/mL) 1L-6 / (pg/mL) 1L-8 / (pg/mL)  TNF-a / (pg/mL)

X AR AL 8.79242.705 48.054+7. 188 11.36241. 552 81.602+9. 185 107. 3684-16. 200  45.23742. 439
COPD #7444 16.808+1.362*  108.892+8. 848"  19.35642. 448" 135.3184:3.133%  257.214426.789% 68.49243.631"%
JQ1 iRIT 4l 10.702£2. 406 % 63.76243.848%% 13.708+1.417% 90.724411.875% 149.538=415. 016 % 47. 75442, 509%

F 1 17.578 103. 357 24. 326 52. 690 74. 293 96. 070

P14 <0. 001 <0. 001 <0. 001 <0. 001 <0.001 <0. 001

PR E iy
2.4 BANMRSEZELIER VIM B mRNA REARIAE

W SXTRALE, COPD BRI 21 i VIM mRNA
B FRB KT E . 5 COPD BAEIA i, TQL JAY7 40l

5.00-

VIM mRNA

COPDH N4

Jarifia

A B

XA COPDIEMA IQUATA

x* P<C0.05; 5 COPDMAIZ L, # P<<0.05,

HLUP Y VIM mRNA K R BOKFREIR. 2554 50t
FRN (P<0.05), WHE 2,

VIM/GAPDH
8

XM COPDH# §I4

C

JatihFia

W A, HHENMRIEIEEN (VIM) mRNA ZikER; B, F#4/0R VIM EAERXBEL (BEE; C, F4/0R VIMEH

FIBMR i, SR A LA,

x* P<(0.05; 5 COPD A ILE, # P<0.05,

B2 &A/NMR VIM mRNA REARIEBR

3 itig

COPD 2 W18 <GB, F0E 40 2 DL L AHF
COPD @ik 13. 7%, A AR H R R AL &0 kvl E
ML H, WA COPD & EEMBOUR N Z, WA
A0 55 55 OB BRTT 5 AR P R L TS R E

FUM SRR, HFRREBEESI R EEY. s
R M T R, B RERREREY S
NF-«B/BRDA {5 538 #% % YIAH ¢, A BF5X %P, BRD4 #il il
QL A Bt R B bt A 48 4 e i 7R T, (8 4 /0 BF 5 8 0 0
FAF COPD /) RS S W 5% Howt COPD /Iy B 2y 8 ek A% 1%
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LU, AT S A 1 A 55 B A IR £ M R B 51 COPD /)
RAEE, IR QLAY . FEMAHLUTL®. D JQ R
7T LAREAK COPD /N B <CIE PR 1, B3 COPD #E# / i
i) FEV,,/FVC, PEF, MMF #I Cdyn % Jili i #& 45, 2)
JQL A7 Al LAEsE COPD /N RIEHE 45, 3) JQU iRy Al
PAgsE COPD /NS E 9,

FEAHE ST, /N B 41 209% 3 HE 4 €48 78 COPD #%
HVZH /N BB 2 21 MLT 88 i, MAN 320, 52 300 < A ol
A5, N E R ANARE, HESIEEL, BiYE. REERERAR
R EALUGIE, AR £, R i R AN
R EHH COPD S AL #RR AR, 7R A WF 52 465 40 52 3
Iy, COPD [ 3 32 B 5 /NS T BEL 7 38 i R 34 388 171 4
TREASE, R AE 1A AR RS M W2
(FEV,/FVC) K% 1 B AR E (FEV) MRS, &
W98 & B AE COPD £ AV 4 b, Re Ft &, [ A fEH PEF,
MMF, Cdyn, FEV,,/FVC FF. FEBFATEZH JQ1 fE
B COPD /N A /0N BHL 2 388 im0 it 96 56828 [l 455 03 B AR
$¢1m FEV..,/ FVC & FEV, . 23 COPD /NAliTI6E .

COPD H 4 it Dy RE T [ 25 95 #12E 1 2% 75 Ak =38 22 Y5 T il 35

R 12 RAE S W ARG HDIAE, FERA
Sy TS I W A L e 4 i R O 0 i % B 1 L
TNF-a. IL-8. IL-6 S5 RAEFE b5 094 & . COPD 35 1y I %
TNF- o 58 F MUREAH G, Bl & 9299 /Y™ B 72 2 i =80 7 344
i, 325 COPD B # M4 5 KEM &£ ML RS, 1L-6
FIL-8 #45 COPD B fili < S S B ZE A0 ¢, TL-6 KF
EARE, KW ae TR AR, i TL-8 & R H R

WEE%@E%%MDE&M%Mﬁ¢ FRAT K& R AE 41
#i5 i3] COPD /N BBy /NS A B, il 20 4L 3R 35 19 18,
IL-6 1 TNF-a 7K V-3 5. COPD & — Fh 4 B 48 i AH 5 (1 %
. FRATFE B & B COPD /N B M ¥ B A9 2 5 B 7 38 .
WSS 2 . BRDA 78 COPD & 14 fili 35 26 35 4% mto?,
NF-«B/BRDA {5 53l ¥ 7T f J& 8 15 S 38 26 B8 2 5E 1Y 56 &k R
T, AR LB, BN BRD4 gAMHIF . JQ1 W LR
ﬁmd SGE R R R AE BB . W A R A B S hE KT
X 0] g H BE COPD A5 A1 /N R 2 fig MLl 2 — .

SIETE PRI N RIE LB RIR . L Rz 8] 5 T
(epithelial-mesenchymal transition, EMT) Pl & < 38 J& [l i

FEAVURM, EBHRIESEN ARG AR BE S
COPD SEEM P A4 ML B, #m S8 COPD & 4 i o)

RERYIGE . FEARBFIEH, FATZ B COPD BB/ R HE 1
B A A 0 - B HE B ZE AL, FE A W YE . Masson 3 A 4R 7R /N
S JE R R T AR B G 2, S ) PR D T R L
MBS R, SOE LR AR w R S, AR AR
FHEAEY TR T BB . Bk TGE-B, WA N
FFEFHFEM, K EMT, EMT 54 S4BT %1k, =
HEMPH K, J& COPD A ME BN LIS, 5 COPD
BE B T REAT ), VIM & —Fh 2 A op ) 22 28
B, 7EE TR 400 h 5k LA, & EMT MR, &
AW, Tk M COPD /N VIM ) mRNA J K [ %k
kg, R L RIE B, B BRDA AR K
NF-«B/Rel A W5 5@ #7E EMT &4, EREHE P EXE

T, FERIEMMIAEL P BRDA 7 L5 Rel A #E#HH 2 5 Wl
%iﬁ%au%,ﬁEQWE%ﬂEMTE%%I%Em

. 55 H B S IE A, DT % R EMT B 56 3 N B %
B YN (T X X o I R VB = B o A e -
. RGBS, BRD4 615 JQ1 6 J7 W Lk #
COPD /N B 5 98 0455 B AR 1h DL RS - B 400 il 28 35 1 [l
FEFARIC, X AEAR 2 JQL B3 COPD A% &L /N B ) B 14
Ml Z—,

25 ATk, BRDA 50 TQ1 7T Rl i i 36 12 1 40 55 B¢
G e Wi R TSIy COPD B /N UK A8 4 08 & <Gl &
38 e e /N B AT T BE S B . BRD4 AT fig 2 COPD i — 4~
MR AL, T TQL K H YA Bl ik y7 COPD Yy —
iy, BARMSAAAE — & MR BRYE . L andd F Ay 5250 3l
%ﬁ%&mJWﬂmmm{ H3f % % COPD /) U< 3 %
i e S GE T8 B ML 98 )R A R (X BRD4 T8 Jin 4% 52
PER /NG T AR R AT ORI 55, MO GE A TR — b ot 3%
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M Cyclin E1-CDK2- CKIs 1 % #R 11 B R $k IE 75 % 75 3 % BT 72 48 B £k
Hep1-6 & 58 B 1E A HH

ERPEHRFHPHEL ST R PHELSSEFEERFESLRE (WM 350122) XIHEEE
AR BEE ¥ OF OBRME MRAK =N
[# ZE1 B8 MWEBEE Cyclin E1-ZH M s 8408 % 5 B % EF 2 (CDK2) -CDKs #i il Bl F CKIs (Cyclin E1-CDK2-

CKls) 15538 B AT R B M (QL) JAF/NRF i Hepl-6 A1 MIAR G FE M HLE . Fik  1ASMEE 3% Hepl-6 410,
ST ARFFE M QL BEIRY (0, 31.25, 62.5, 125, 250, 500, 1000 pg/mL) T i Hepl-6 4Hfikk 24 h, 48 h 172 h,
MTT ¥ 46 0 48 6035 75 3 = 400 0 A G 100 448 it J&) 9 4% > i) AH B LE Bl s Western blot & Wll CDK2., J& #1 & 1 Cyclin E1. % i
B4 9% Rb, B2 1L Rb (p-Rb) LA K CDKs I F (CKls) p575"2H1 p27"" [ E KT, &8 QL B4R e B # M
Hepl-6 A0 A £ K35 . R AR Hepl-6 40 M1 JH M4k LA 7E GO/G1 1, S IRy DNA & sk Ml QL 429 T i
T CDK2. Cyclin E1. p-RbBIEMAKFE, LT ps78™H p27 " R 1K, it QL Filid#hi CDK2 5 Cyclin E1 By
454, B IE i CKIs #] Cyclin E1-CDK2 & & ¥ 0SB & P, W7 061 F % Rb (9B BR (LK -, 35T A3 2030 il )i
Ja Hepl-6 40 Mg (Y 35 5

[x@iF]) wRKIEHM Y ; Hepl-6 40Mf0; AWM ; CDK2; CKls

[FESZES]Y R73-3  [X#EKMRIRBI A [XELHS] 1002-2600(2022)01-0111-04

Qiling Fuzheng Qingjie decoction inhibit the proliferation of hepatoma cell line Hepl-6 via Cyclin E1-CDK2-
LIU Haiqin, SHEN Dongyi, LV Jiajing, LUO Xiu, CHEN Xuzheng. LIN Jiumao,
ZHANG Youquan. Fujian Provincial Key Laboratory of Integrated Traditional Chinese and Western Medicine geriatric Dis-

CKlIs signaling pathway

eases s Academy of Integrative Medicine, Fujian University of Traditional Chinese Medicine, Fuzhou, Fujian
350122, China

[ Abstract]  Objective
ma cell line Hepl-6 via Cyclin EI-CDK2-CKls signaling pathway. Methods
different doses of QL ethanol extract (0, 31.25, 62.5, 125, 250, 500, 1 000 pg/mL) for 24 h, 48 h and 72 h. Cell viability
was detected by MTT method; Flow cytometry was used to detect the ratio of each phase of the cell cycle; Western blot was
used to detect cycle-dependent protein kinases CDK2, Cyclin E1, retinoblastoma Rb, phosphorylated Rb (p-Rb) and CDKs in-
hibitor (CKIs) p57"™ and p27%"™ . Results
dose-dependent manner. Cell cycle was blocked in G0/G1 phase, and DNA synthesis in S phase was inhibited. The QL ethanol

To investigate the effects of Qiling Fuzheng Qingjie decoction (QL) on the proliferation of hepato-

Hepl-6 cells were cultured in vitro and treated with

QL ethanol extract could significantly inhibit the growth activity of Hepl-6 cells in a

extract down-regulated the protein levels of CDK2, Cyclin E1 and p-Rb, and up-regulated the protein levels of p57"™ and
p27%"' Conclusion QL decoction could inhibit the proliferation of hepatoma Hepl-6 cells by inhibiting the binding of CDK2 and
Cyclin E1 and positively regulating CKlIs to inhibit the kinase activity of Cyclin E1-CDK2 complex, then inhibiting the phospho-
rylation of Rb.
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