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B E RO AR S R AR A e xR b P A & 9% (COPD) & 3 fo 7 CXC A 4L B -F ALtk (CXCL) 1,CXCL2,CXCL3
F2 CXCL8 /K- 4 % vk , A AL COPD #9116 JR 04 77 Rk 3R AR 00 B SR B An L B0 4098 45, 7ok 2K 2024 1 A 22025 4% 1 A
FiZRAEZ G 78 COPD B 99 # i ALH F & ik 5 A st BBAL(HFHE T+ % R FMIES R n=50) Fe BT L (FHEF+ 5
R RBIES R AR n=49), AT FmIERAE L GIE R, BB R R E L AL, Al FHEa
BEGHW B 1 ABHR A EE(FVC) (XA RS (MEF) 5 | # 8 A2 F (FEV,) .FEV,/FVC AL 3 hk o = AL
B4 JE (PaCO, ) 3 bk fo B8 538 (pH) \ 3h ik f2. 8.5 /& (Pa0, ) \CXCL1,CXCL2 ,CXCL3 #» CXCL8 K-F Hit, 4R . AARMEEN S
7 EALEA 95.92%(47/49) A B Z T A FRLLEY 84. 00% (42/50) , 2 F K 4t 5 & L (P<0.05) , &7 A7, B4 & T A K
FARM £ F W RGIHFEL(P>0.05) ;78 7 )5, 5 3T B AL AT 7 4 % & 89 FVC MEF FEV, .FEV,/FVC #= PaO, K 2 # 4
% ,PaC0O, .CXCL1 ,CXCL2,CXCL3 #= CXCL8 R-F 2 F Ak, Z F ¥ H AT FEL(P<0.05), &b 5 2 RXRBIEASH AL G
A A AR COPD %3 f7% CXCL1.CXCL2 . CXCL3 #7 CXCL8 7K, H B A 44569 Vs R J7 2 Ao 88 3 09 G0 At

KR %R 5B WAL, BN K, CXCL1; CXCL2; CXCL3; CXCLS8

Effects of Doxophylline Combined with Budesonide on Serum CXCL1, CXCL2, CXCL3 and
CXCLS Levels in Patients with Chronic Obstructive Pulmonary Disease*

XIE Xuan, XU Shenghui, WANG Kunfang, ZHANG Yongfang, REN Yali, LYU Hougiang ( Dept. of
Respiratory Medicine, the Second Hospital of Shijiazhuang, Shijiazhuang 050000, China)

ABSTRACT OBJECTIVE: To probe into the effects of doxophylline combined with budesonide on the changes of
serum chemokine ( C-X-C motif) ligand ( CXCL) 1, CXCL2, CXCL3, and CXCLS8 levels in patients with chronic
obstructive pulmonary disease ( COPD), and to provide new theoretical basis and experimental data support for
optimizing the clinical treatment strategy of COPD. METHODS: Ninety-nine COPD patients admitted into the hospital
from Jan. 2024 and Jan. 2025 were extracted to be divided into the control group ( conventional treatment +
doxophylline injection, n = 50) and study group ( conventional treatment + doxophylline injection + budesonide
suspension, n=49) by random number table method. During the treatment, the clinical efficacy of two groups was
recorded in detail, and the occurrence of adverse drug reactions was closely monitored. Forced vital capacity (FVC) ,
peak expiratory flow rate ( MEF) , first second expiratory volume with exertion (FEV,), FEV,/FVC ratio, arterial
blood partial pressure of carbon dioxide ( PaCO,), arterial blood pH, arterial blood partial pressure of oxygen
(Pa0,), and the levels of CXCL1, CXCL2, CXCL3, and CXCLS8 of two groups were detected before treatment and 1
weeks after treatment. RESULTS: The total effective in the study group was 95.92% (47/49), significantly higher
than 84.00% (42/50) in the control group, the difference was statistically significant ( P <0.05). Before the
treatment, there was no statistically significant difference in all the observed indicators between two groups ( P>0.05).
After treatment, compared with the control group, the levels of FVC, MEF, FEV,, FEV /FVC and Pa0, in the study
group increased significantly, while the levels of PaCO,, CXCL1, CXCL2, CXCL3 and CXCL8 decreased
significantly, the differences were statistically significant ( P<0.05). CONCLUSIONS: Doxophylline combined with
budesonide can effectively reduce serum CXCL1, CXCL2, CXCL3 and CXCL8 levels in patients with COPD, with
better clinical efficacy and higher safety.

KEYWORDS Doxophylline ; Budesonide; Chronic obstructive pulmonary disease; CXCL1; CXCL2; CXCL3; CXCL8
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COPD (387 F AR T 3 K& 3k (4 B, 2B sh 771 A
WIS ) PUAR W) (WHE R B R ) DL R M Bh 254
(e Horp  ZRAE N A ATk BE
B A5 80 A O W i DK s Bt S ST T L, s PR IR LI R,
JEIGR_ B Z I COPD IGY7 2542 — 1 | A b 2 8l b
WY B WP VR R, VT3 0 ] T
B IE K P S o3 COPD M YRR SR T, BA—24
YIIATT WOE LIS B BAR B R . BRI, 2 RIS A i 4%
TR NN TR COPD BB AT R A EEE X,

CXC b ¥ (CXCL) B —Z HA EZ A Y ¥ DI Re 1k
ST RETEA, EVURN RIS 25 A FIIRE , s/
FAPE ALY E BB AR S AE N HE R DA I S 5 i A AR
A AR AR, 76 COPD AYRIFSE 4Bk, CXCLI3
CXCLO SE itk H FE =2 212 i, Har FHLH R R 2 X
O A SERIF 55 Al RS B P A8 #R ARG Mz TR
% CXCLI ,CXCL2 .CXCL3 F1 CXCL8 [fJ@ CXC #fbH %%,
HEFMHMEEY 268, HEAE COPD H Il IR M B A
REIFTr B ST A T A ST R R R B B, IRk,
AR BLETIT 2 KA G M LA HE X5 COPD & 2 If i
CXCL1 ,CXCL2 ,CXCL3 H1 CXCL8 /K B3 0 , B 75 A 1% Bk
BIRIT TSN COPD B AE K R fE T, A fit4k COPD
PRI A TE YT SR M SR A i BRI A0 U AN S8 B S L
1 &ERS5FE
1.1 ZERERIE

ABFFEEI 2024 4F 1 A % 2025 4E 1 A Febziia 9 COPD
B 99 BIE R FERT 4, AR (1) £F& COPD 12 i
FRAES) 5 (2) AF <80 % 5 (3) H BT W PRI S i ) 2 4 ek |
IR AR ARAE R . HEBRBRE : (1) W ASHIESE b B 25 W A7 A i
BN 5 (2) PEARS RIS 38 5 (3) SR MR A e P &
(4B IR SRRSO B S, (5) BN ALET
ARE 3 (6) LW M ikt il 56 i AAR S BIR#E 5 (7)
TR REA A AE BE . AR T R E RS T G K A e 7
Z2 LS 1 A AL (/R3S . SEY-KYLL-2023034) , T
S5EHEE T MRS, Wil LU TRk R 4
HXTHRZH (n=50) FIBFSEAH (n=49), X BAH B FH b, T ¢
25 B, 2otk 25 B AR N 52~ 80 %, -3 (66. 68+8.38) % ;IR
B 6~ 14 47, P 1) (9.80+2.41) 4. BEFE AL, 51k
21 ], Lotk 28 ) 4R WA N 54~79 % -1 (64. 06+6.29) % 5 5
PR 5~ 15 4F 1 (7. 263, 82) 4F , WAL EPE 5] AR ¢
AR T L HA T b
1.2 7%

ABEIE A B35 351 et 2 A 3 W SR LI e 72 N 1Y
WHIAIT . TEILIERE b X B4l S A T S 2 R A (0
}%.0.2 2)0.2 g, TMT 0. 9% FALENE K 100 mL A, &k
W1 H 2 IRTRININ 1R, 9T 4L R A A B Y 3
Tt L IR A FH A b 2 R B (B .2 mLL 1 mg) 2 mg,
T 0. 9% EALBNE ST 2 mL P, AL 5 T A R 4%
20 min,1 H 2 W%, [RRERREa697 1 A,

1.3 MR
(1) fERGE M A R & AEAE B AT WA R s e
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2 ABCE ) HL B IR 1 22 B b ( N 2, TR IERT % 5% ) 2% fige b ]
FEB DM R R &AL, (2) BT REFe 4 . (i H BK-
LFT- T #Ifti Dy REAG AN ( LU 2R 18 A 4 R A IR D) 43 B HE
YRITETRAYT 1 5 IS K 0 20 2 5 i I Sh RE S8 b, 45 FH g
JifiiE i (FVC) | fe RIF S & (MEF) (55 1 #PH I e S it
(FEV,) LA FEV /FVC A, (3) ML HEFR - 5% PT1000 £
MBI A B (i ) BE Y7 20 A BR 2 51 ] 43 Sl AE 36 97 i
FNEYT 1 RS AR I 7 4 R85 1 I A8 A , B 3 3 ik il — 40 Ak
Wesy . (PaCoO, ) | 3h Tk i 2 B {E ( pH ) F1 2 Bk i 48 5 /&
(Pa0,) . (4)Ifil# CXCL1,CXCL2,CXCL3 Fl CXCL8 7K. 4%
FITFIRITRIANAYT 1 85 PhEH 4 8 3 25 B R ikl 3~ 5 mLL,
TR S 43 B IR M AR AR, AR L B A 1A R
i IBE 58 W B SAG I 1M 3 CXCL1 . CXCL2 ,CXCL3 Il CXCL8
(iX 7 & % 5. LBK-H03546 . LBK-H04167 , LBK-H04168 il
LBK-H03548, VLG R AE MR A BR A B ) RikaKF-,
1.4 FTREERAE

TRITES R, PR IR T AR - JOAL, - TR AR 5 VA YT R A
L IC A o B, i S, NG | R SRR R B RN A
B, A WHEARBIRTT HI A T , Wi . RO L 9% S e IR AR 3
AR A WA, A TR bR IR B2 I &, Wil 2 AR %R SRR R
TEATHA B RR (%) = (A #0015+ 8 30w 7150 / B9w
FI%x1009% "
L5 SitER&E

R H SPSS 20. 0 G444 TR0 43T , T B0 il
BEFEAR ML SAEFRACE L xves R, 20 18] EAER S ¢ 000 5 3
I RHINTA T ROR AR RIS LLE (%) B X K56 ik
100, P<0.05 WERAGIHE L,
2 #R
2.1 WABEBTURLE

WA R EIRYT B BB K 95.92% (47/49) , I B = F
Xt FRALHY 84. 00% (42/50) , 22 R A HitH#E X (X*=3.871,P=
0.049) L 1,

xR1 FHBEETHRLERIGI(%)]

43 sk i 2 BAK
L (n=49) 2(4.08) 18 (36.73) 29(59.18)  47(9%.92)
MERA (n=50) 8 (16.00) 22 (44.00) 20 (40.00)  42(84.00)

2.2 WHBEARREEZEERLE
WRABEAR BN LLERN 8. 16% , 5XF R4 (16. 00%)
AR ZE RIS E L (P =1.427,P=0.232) , .3 2,
R2 WHBEARRMEZAEERLLE[ (%) ]

45 B D P PRI P Ait
B4 (n=49)  1(2.04) 1(2.04) 1(2.04) 0(0) 1(2.04) 4(8.16)
ST (n=50)  2(4.00) 1(2.00) 1(2.00)  2(4.00) 2(4.00) 8(16.00)

2.3 FABRERITHIEMINEEISIRK T LL B
5IRITHT L E, T4 B 1R YT /5 1Y FVC MEF  FEV, Al

FEV,/FVC /KB T1 8, HATF 4 g e s X IR, 2

A G R L (P<0.05) , WK 3,

2.4 MABEETHEMSEIRKELE
5YRITRTELES , AL FTRYT G 11 Pa0, /K7 & 7,

HWFE 4l B W B T A, Z R AR #E(P<

0.05) ; SYRYTRT LA, AL B IRYT 5 1) PaCO, 7K 7B g %

I BEBE 2SO 500 2025 4E5R 25 55 9 ]



x3

LA E ST RIS Al Th BEFEAR 7K T LB (X +s)

. FVC/L MEF/(L/s) FEV,/L (FEV,/FVC)/%

H AT A I el AT TG TR TG
W54l (n=49) 2.58£0.25 3.25:0. 69" 3.45£1.04 5,981, 06™ 1.0520. 06 2. 120, 54 40.70£5. 69 65.23+12. 47"
KR4 (n=50) 2.54£0.31 2.5110. 65" 3.440.98 4.58:1. 23" 1.0420. 05 1.4520.24" 40.94£6.05 57.7749. 85"

! 0.706 5,494 0.049 6.061 0.902 8.004 0.203 3.307
p 0.482 <0.001 0.961 <0.001 0.369 <0.001 0.839 0.001

ST AR, "P<0. 055 SRIRALIASTR LR, "P<0. 05,

x4 WARFBERT. ENSIBIRKFELLE (x2s)

9 PaC0O,/mm Hg pH Pa0,/mm Hg
- WITH W W R TRl Wk
BR5EH (n=49) 56. 74£5. 47 45.6919. 65° 7.31£1.25 7.380. 69 55.87+12.36 74.69:12. 58°"
SR (n=50) 56. 85+6.32 50.25+7.25% 7.30+1. 36 7.35£0. 54 55.75<11.47 65.69+12.47%
! 0.093 2.662 0.038 0.241 0.030 3.575
P 0.926 0.009 0.970 0.810 0.960 0.001

ST AT ILAR, P<0. 05; S XHIRALIATF 5 HLAL, "P<0. 05;1 mm Hg=0. 133 kPa,

K5 FWHEBEEFH.JEME CXCL1,CXCL2,CXCL3 1 CXCLS8 7K E L8 (x+s)

) CXCLI/(ng/L) CXCLY/ (pg/ml) CXCL3/ (pg/ml) CXCL/ (pg/LL)
) Hiagi] i i) T bzl T bzl T
R4 (n=49) 107. 85+25.45 11. 580,47 32.58+12. 12 25.47£5. 89 33. 696,47 26.87+4.78° 121.36£23.47 70.25+15. 25"
MR (n=50) 107. 56+25. 14 25. 74+2. 36" 31.48+11.69 29. 686. 84" 32.58+6.48 28. 69+5.47* 120. 58+21. 47 89.65£12.69°
t 0.057 41.203 0. 460 3.279 0.853 6. 164 0.173 6.883
P 0.955 <0.001 0.647 0.001 0.396 <0.001 0.863 <0.001

TE SAITRT I, *P<0. 05, ST IRALATT G 1A, PP<0. 05,
%, HWFR A B EH AT X B 2 RS IT%E L (P< 20 H AN B SO A R (6. 0% vs. 8.0%) , ZWHEEHIG
0.05), W5 4, IT 7 RARFE T R B R I ARG AN RS A& A AU, ik — i

2.5 WHAEEFRITAIEMFE CXCL1, CXCL2, CXCL3 #1
CXCLS8 7k F tb 8

SiRyT A, 4L R F IR T R M LYE CXCL1, CXCL2
CXCL3 Il CXCL8 7K -] dub ARk, LT 5% 20 8 2 1Y Sl 0 7 % IRt
W, EZRAGI2E L (P<0.05) , L% 5,
3 itig

COPD J& &ERL [ BRI BN Z —, FE L
A RN S W R ARAE L R 32 B R sg el
COPD AU il it 35, 3 1l i 3R T A B4 R 45, J™ o B 1
RN R 00 & AR TS KR H R, COPD R YT Y &
FLH AR R S0 PR | R (R R ) |
LYIAYT EIT AR A ORI SR, R M G R
JrkReE e PR IR I HERE . 25YRYT AR REY
sk B, R BTN RE 25 SIS 204 ) L SR
JRIEER T BRI, XL 2 Y B T RE B & — 2 AN R . Bl
LB, ARSI R WA BN AL 45O UL P R B A4 gt
ALV N, BRI A AR IRIT RS X COPD B

IR PR RIS AT AR, I R B AL 2 A
)P TR JULA L 0 B T — R S I SR A st S A TV L, DT
SRR Of s GE I AT L 5 AR e I % A R A
b, ZRAWA A KRN >, HX 2 240 B i AL i g
RGN B EFRAL . A b AR RS s R A i T
fi, X 2% COPD WM 38 A IR HL A 2 A9 I R B8 ™ 9%
FW] , ZREH A M 2 FEIE A N P A 245 U R4 2
T COPD JA Y7 SR L BERHE™ 58 1 4 e 5 48 R, 1
COPD B BYIRYT 1 , 2 R AR & A0 b s VR YT 4 R 8 1Y) A
HRCR I E R T AR SR —JRY T 4 (98. 0% vs. 86.0%) , M

P EBE 2SN 50 2025 AR5 25 55 9 M

FEERPE— L LR T Z RIS M HZRFEE COPD J&97
PRI AT FH A M, 5% 5 %8 10 i 3 of LA 9% & BRL, £ COPD
BAERIRT ISR, TR SR A M S AR SRR D B2 IR T Y
X IR 3SR AT M R AR R B B S 2 AR YT L4
40, K o fE 6 AR (3% FVC MEF  FEV,/FVC) Fl 1L S 48 bx
(BLF5 Pa0, \PaCO, ) HHIATT T B 0%, HEd B 4%
TR PR R Y W LT R AR 2 IR, i
MR TR A Z RATNIATT J7 /5% COPD B F i T ke
MASFEHR 7 AL S — 25 Wi 97 Jr 28 BRI 10 25 1 I PR YT AL
AWFREE KR, A (BATRIT) BE N EARCR W E &
TR (BA—IBYT) (95.92% vs. 84.00% ) ; 154 4 VET7 1T
WA B ENAR RN B REERN 8. 16%, 54 4
(16.00% ) L B 2 L T B34 Hal ) 25 5 B St %8 X
(P>0.05) , ¥E/RERATRYT 7 A0 B E 4R THIG AT 8500 [l
R A E B INAS B RN 1) 2 XU

W A S AR BTN 25 5 350U S5 S5 R 08 38 R E
YA PR T 1T 5 3502 P TR T A A i =, 5 e B 7
MBI THRE , B 2 T BN ST 21 4 A6 RN 47 1 A8 ] 336 A< 3 B
FEY L BFTT R, NI R 4] b L AT 45 R AL IR st
A FARHE AR S 2 e U B 56 Y HE B A 2 3R o b &)
N CC.CXC,CX3C I XC %5 4 M FEEFKE, Hop oXe Rk
FE0 TR 76 A AE S oG 8 R e U 0
PR 4T 2 T A0 A PR -2 A AT 3458 48 R S I A A 27
CXC FEA T 17 A% M ER T, 1 BE [ By 22 BT B
R A4 7 CXCL1—CXCL17, MEEHHIE K F , CXC K%
PR F Rt —2 400k 2 A2, Horp— 2R N 3 & A A
P ELR 35 ( Glu-Leu-Arg = JIKF51) B9 8 51, L35 CXCL1—
CXCL3,CXCL5—CXCL8 % 7 A~ W 51, X etk [N 75 1f 4 4=
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SR 20 RORE RN P R 4% T B Y — ISR O &
L, 5 A R s o B AL N B L, B 4R B coPD /b BRI
CXCLI 1 CXCL2 7KF B &8 7t =i , #2877 CXCL1 F1 CXCL2 7] fig
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i, H CXCL1 /K A5k 5 838 90 SN ) ™ 82 F 8 2 B 2 OF
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AL TR MR BRI . wrEEC R R, 5iR9T
WA, R VG 25 06 & R 1 IR G 97 19 AECOPD 2B 1R T
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