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Involvement of JAK/STAT pathway in chronic obstructive
pulmonary disease in acute exacerbation period
and effect of doxofylline
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Abstract: Objective To analyze the JAK/STAT pathway in chronic obstructive pulmonary disease in acute
exacerbation period and the effect of doxofylline. Methods The clinical data of patients with acute exacerbation
of chronic obstructive pulmonary disease during the period from January 2015 to July 2017 in Qionghai Hospital
of Traditional Chinese Medicine were analyzed. The expression of JAK/STAT pathway proteins in patients
before and after doxofylline treatment was detected. Results Compared with the control group, the expression
of JAK1, JAK2, STAT1 and STAT?2 increased significantly in the patients with acute exacerbation of chronic
obstructive pulmonary disease (P < 0.05).The above-mentioned protein expression in high-grade patients was
significantly higher than that in low-grade patients. (P < 0.05). After doxofylline treatment, the EFV1, FVC,
EFV1/FVC and PaO, were significantly increased, while JAK1, JAK2, STAT2, STAT1 and PaCO, decreased
significantly(P < 0.05). Conclusions Doxofylline significantly improves lung function in patients with acute
exacerbation of chronic obstructive pulmonary disease and has a significant down-regulation effect on JAK/STAT
pathway protein expression.
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P2 B ZEE AP ( chronic obstructive pulmonary
disease, COPD ) J&If PR L5 i WLAYIFIR R G, H
ARG R TEERRR R COPD Atk i
SRR R . i S SR, P
SR S8 I A T T S AR AR Y JAK/STAT i
EAMNERE WG S e, KR 5PRRS
PRI I AR L SR YIARDE ™ H AR R BIF ST R
WLER T ZRAMIRI T FE P JAK/STAT {5718 1
Z5EM . A2 R0 COPD 2PN & 1)
ROR, AIRRIRT RS %

1 #AREFE
1.1 —HR&ER

BEHL 2015 4F 1 H —2017 4 7 H B0 17 o 5 B
W3R 19 190 i) COPD Stk in 1A F g . HEBR A IF: il
K. HAEY K. LREEN . WSS, Jf
KOG . TRE RN AR AT . I R
FAFBES SRR EH, REHA 110 BIFF 55
PEEFEAE R COPD 2t mE gl . Hrp, 5344 66 ]|
ok 44 9] 5 AR 36 ~ 68 %, T (498+11.4) %,
BEBIE G AR B 2R SR 3 23l E ) (COPD 2
1RTER ) T COPD 2tk mE M2 Wibr i . #R
i 95 1 ™ B PR BE, COPD 2P in 8 1 40 o 1 4% 18
T A0 BIVE R LRl Hd Bk 23 6, Lok 17 6
W36 ~ 66 %, T (493+11.1) %, N%EHE
36 GIVEN W2, Hrpr, Bk 20 0] 2ot 16 ] 5 4F
135 ~ 67 %, (498 +11.7) %, MHEE 34 4
e Mg, Hob, B9 6, Lotk 15 6 ; 41k
36 ~ 68 %, V1 (498 +11.9) %, HEHURIAS B fd
FRARKERE A 90 Bl X IRL . Horp, Bk 514, &
P 39 i 5 4F % 36 ~ 67 %, I (495+112) %
AT LA BE A I 2 5L s LI AE AR B 90 6 5 S 1
b=
1.2 FHik

B R H 300mg £ R 4% 6 F 25 fE T
H20030763, 1LIZR A& HI 254 R ) AA 100 ml
5% 45 W VR PO AR R S HEAT R KR T, 1 R A,
Fr2k 3 do 40 #r COPD 2t hin s ] /% JAKL ., JAK2,
STAT1 J STAT2 W RIXIEN, 43 Hriay7 e B & 4
1% 71 S %5 1 (Forced expiratory volume in one

second, FEV, ). H Jj Jili 7% & (forced vital capacity,
FVC). FEVI/FVC., 3 ik Ifil % 43 H (arterial partial
pressure of oxygen, Pa0, ) Bk ifil — 48 {tH%k 73 ' ( arterial
partial pressure of carbon dioxide, PaC0O,) 5 JAK/STAT
PR R RIB R
1.3 RXF

JAKT KGR ( 2 R&D 2AH] ), JAK2 A&t
& (5[ Omega AH) ), STATI Al STAT2 #6135
& (2 Sigma Aldrich A ] ). #AEIFE I & i
B3,
1.4 EEEX SRy IR Bft &

PR EAT 2 R AR TR 3 d J5 iy2s IE K
M. 3 ml, 1200 r/min &.0> 10 min J5H L3, T -80°C
FMF T ORI
1.5 HZiTEHE

OGS HT R A SPSS21.0 ZE k. 1 ek LA
BB = prifi2E (xxs) Fon, BB ¢ K500
2000, =PRI PTPT LB LSD— 42, P <0.05
ERBEGIFRE L

S

21 &4 JAK1, JAK2, STAT1 %1 STAT2 &H
7K L%

4 JAK] . JAK2 STAT1 1 STAT2 2 /K He#x,
G X, EFAGITEHE X (P<0.05), COPD &
PEINE I 48 TR (P <0.05), WL 1.

22 COPDRMmEH £E BT EIfa FEV,.
FVC. FEV,/FVC ¥ PaO, #1 PaCO, Lt #;

COPD 21 hn 2 9] | & ¥R YT | /5 FEV,. FVC.
FEV/FVC. PaO, fll PaCO, [b42, 4t K%, 256%
L (P <0.05), ¥GY7 )5 FEV,. FVC. FEV/FVC
K PaO, BIRIT T, PaCO, YIBIAITHIFEAL, W
%2,

2.3 COPD 2t MmEH &BEH G T Al /T JAKI,
JAK2, STAT1 #1 STAT2 EEKELLE

COPD 2 PE i & 1] £ F IR Y7 /T 5 JAKL ., JAK2,
STAT1 1 STAT2 % A X A B L8, &1 R,
ERA G E L (P <0.05), EIFHiE TR
(P<0.05). W& 3,
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F1 &4HIAKI. JAK2, STAT1 #1 STAT2 EAMEMFEELE (x+s)

Xof e 90 0.20 £0.03 0.23 £ 0.04 0.29 +0.05 0.28 + 0.04
COPD Sl 110 0.38 +0.08 0.34+0.07 0.36 .08 0.37 £0.08
14 40 0.25 £0.05 0.28 +0.07 0.32 +0.07 0.33 +0.06
% 36 0.36 +0.08 0.37 +0.04 0.35+ .05 0.39 +0.08
113 34 0.44 £0.11 0.43 £0.09 0.41 +0.07 0.45 +0.12
FAH 34.278 48.898 35.776 32.154

PH 0.008 0.015 0.022 0.014

%<2 COPD &M= EEEFFRIE FEV,. FVC. FEV/FVC X PaO, #1 PaCO, Ltk  (n =110, x+s)

JRITRT 1.29+0.28 2.02+0.31 70.5+7.14 554+6.71 65.7+7.11
R 1.74 £ 0.36 248 +0.34 842+8.14 70.2 +8.21 48.2+6.48
XN 2.546 3.119 2.187 3.208 3.174
P1E 0.012 0.009 0.018 0.023 0.011

%X 3 COPD &MmEHEERFIGE JAKT, JAK2, STAT1 #1 STAT2 EAMEMFRKIEELLE (=110, x+s)

JRITRT 0.38 +0.08 0.34 +0.07 0.36 + 0.08 0.37 +0.08

RITIE 0.30 +0.08 0.28 +0.07 0.31 +0.09 0.27 +0.07

{4 3.443 2.084 3.187 2.902

Py 0.020 0.029 0.007 0.004

3 iTig {H 5l S5 T SO, P AR SR P B Al

BilfE, JAK2/STATS i i G 1k, RERS(E IR i
JnEE Mo S MM X COPD fili <R IE K B JAKY
STAT 3 H 11 5 M B .31 52 HE 3R 5 98 JAKT . STAT3
K p-STAT3, FEMRRIE N, 23% COPD i< HE b fiti
TRE BAERIRAE " DAA RIS th K B3 SR i 7 e

BN TT Lewis /N BUINE 40 Mo, HALHI AT fE S5
e, L KIS RE SR
HEEE 9T, EREARETIR R ; 2R HE( poIAK1 35 BT STAT1 2 E1BR LA 2 ™,

BT D) R R MM Il R ORI g e e COPD e BUI L5 iy . 3

COPD SR e W R G5z —, Al
FHRFREA DR IH, COPD 2 mE YIRS
SR Z . iR L RPN R R e, (I
KR 5> FHLE i AN IR . A B COPD &
PR 4] FR T JAK/STAT 3 % 2 11 3k Bk B 4 i,

REAT T BRG], LA JAKSSTAT SR TS gy i e £ M 2 B340 7 WM 0 T4 P e 2507
AL A I A AT T JAK/STATA—S 86 [ (Bl {32

JAKISTAT {5 5B MO AN R S AR TEZTT e bR . FLAMEE 1L—27 AT B3 ik 00
W7, HOAFOGHR (1435 5 0 UL PP IR S AL JAKISTAT i B 28 1 B R AR I 4
ZWPIRTT I AERE T AE ST AT PISK/AK R JAKY N, ABESE RIS R AEIATT 5 A IR
STAT3 {5 54k I BAE SO, PR BUIRBLILEMEE R Wk, FL JAK/STAT A (1K T ik FelT, %
2 PR A5 T VE I % PR JAK2/STAT3 #l PIBK/Akt  Z7Z 455000 COPD Za b hn g i s 3 i Th B I a0 i e

- 119 -



o B PE A 5529 %
VR, BT JAK/STAT 3 45 1132354 B 0 4 F 38(1): 75-80.
[6] hHelE 3 NP 4 2o B P B AE I B . A8 P FE 1

ﬁ;}zﬁo

22 FRTR, LRI COPD 2ok & i g 3 if
e B B A REVER, HXF JAK/STAT 18 i 45 11 36
ST VEYER .

5

4

% X Wk:

[1] BRDUSE , WESce, Misr, . BRI 1 1 BH 26 P il
P 2 N T B 2 AT SRR e T RE M CCL18, CCl6, IL-8 #l
SICAM-1 W52 [J]. v S26 05 723 23k, 2017, 23(10): 171-
177.

W, R 0. P B S Ml s S i T BB 3 T
W WAL DG P il 52 0 A 5z PR 22 007 (9], I PRI 4k, 2017,
22(1): 135-137.

A=, JA4EsE , 04, 5 . CRITIALEC A 908 BA YT i8
BHFEPE il 2 i i I & 96 11 BT R2 58 (7 500 % [T]. B
MEGZ=E , 2017, 16(1): 40-43.

5 BRandE, XIFEI7 , S . 9S00 iR B AT 4k JAKs/
STATS ill fif (1 5% 1 [J]. Hh ) B e 24 24 2% 25, 2014, 34(8): 629-
633.

ek, 230, gl A, 45 . SR AR %% COPD K fil JAK/
STAT {555 5% 5 14 52 i) SO J 840 (7. bl 2 2% 35, 2013,

A~

i e v ], RHE 22 IR IR 5208, 2013, 12(5): 484-
491.

[7] P62, BXUE , 25007, 48 | TAK/STAT {5558 B e 18 ManTng 2 47
PIR I FTIE I (7], LT RSk , 2016, 43(7): 1549-1553.

[8] MXEEH: , XUWE, £7, 45 . PI3K/Akt Fl JAK2/STAT3 {5545 il
A SO, B FRUBE MBI it P 8 B A b Bl 493 (VR (0],
[El s LA B 23t , 2015, 31(11): 2076-2082.

[9] TERCPH , ZEPEBE . ZSBRAMSIEZEXT COPD Jili <,k iif K il JAK/
STAT ifii % , MMPs/TIMP {52 [J]. Hhr4erh B2 25745k, 2014,
29(5): 1384-1390.

[10] i, bk . Poat, 45 . TRz % Lewis ilifz/Nil EGFR,

NF-kB, ICAM-1 %35 &% JAKI1, STATI & [ #5121k 19 5% 0 [J].
rh [ S F2E 2Rk 2016, 22(24): 140-144.

(1] A, PR, Bemekh , 45 . DR Mt iz xo 1 1 BE 28 il e

K U 3h ik JAK/STAT 15 5% 38 J& (52 i) [7]. 7 s 22535

2017, 58(21): 1856-1859.

e, FEER, R L B LU A AT R R

M A BT ZH 4 JAKS/STAT4-5 (54N [J]. BE2EMFFT 4%, 2017,

46(6): 33-37.

ez BRI, 4% . TL-27 M5 JAK/STAT 38 % fe 1ol 25

RiE T b b BOPE T [J]. P EB AR | 2017, 37(4):

781-783.

[12]

[13]

(28} 2l )

« 120 -



