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[ Abstract] Objective To investigate the effects and mechanisms of probiotics and vitamin D assisted montelukast
sodium in the treatment of obese children with asthma. Methods A total of 90 obese asthmatic children were selected from
the Pediatric Department of the 980th Hospital of the Chinese People' s Liberation Army Joint Logistics Support Force from
September 2020 to April 2023, and were randomly divided into three groups of 30 cases each. All groups received convention-
al treatment with montelukast sodium, and on this basis, group 1 was given probiotics, group 2 was given vitamin D, and the
observation group was given probiotics and vitamin D. Observe the efficacy and safety of the children, as well as the changes
in lung function before and after treatment[ percentage of forced expiratory volume in one second (FEV,%) pred, exhaled ni-
tric oxide (FeNO), percentage of peak expiratory flow (PEF%) pred ], Th17/Treg cytokines [ interleukin-10 (IL-10),
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interleukin-6 (IL-6), interleukin-17 (IL-17)], T-box (T-bet)/GATA binding protein 3 (GATA-3) expression of T cells, Th1/Th2
cytokines [ interleukin-4 (IL-4), interferon-gamma (IFN-y), IFN-y/IL-4 |, adipocytokines [ leptin, adiponectin, serine protease
inhibitor (vaspin)]. Results The total effective rate of the observation group was 100.00% , which was not significantly dif-
ferent from that of the control group 1 and control group 2 (90.00% and 86.67%, respectively) (P>0.05); after treatment, the
PEF% pred and FEV,% pred of the observation group were higher than those of the control group 1 and control group 2 (F/P
=19.134/<0.001 and 9.613/<0.001), and FeNO, the serum levels of IL-6 and IL-17 were lower than those of the control group
1 and control group 2 (F/P=14.069/<0.001,27.374/<0.001,45.591/<0.001), while the serum level of IL-10 was higher than
that of the control group 1 and control group 2 (F/P=58.689/<0.001); the T-bet and T-bet/GATA-3 levels were higher than
those of the control group 1 and control group 2, while the GATA-3 level was lower than that of the control group 1 and con-
trol group 2 (F/P=14.137/<0.001,92.423/<0.001,13.984/<0.001); the serum levels of IFN-y and IFN-y/IL-4 were higher than
those of the control group 1 and control group 2 (F/P=103.381/<0.001 and 749.586/<0.001), while the serum level of IL-4
was lower than that of the control group 1 and control group 2 (F/P=114.110/<0.001); there was no significant difference in
the above indicators between the control group 1 and control group 2 (all P>0.05); after treatment, the serum levels of leptin
and vaspin in the observation group were lower than those of the control group 1 and control group 2 (F/P=69.470/<0.001
and 17.835/<0.001), while the adiponectin level in the observation group was higher than that of the control group 1 and con-
trol group 2 (F/P=47.148/<0.001). Conclusion Probiotics and vitamin D assisted montelukast sodium treatment can improve
lung function in obese children with asthma, regulate adipocyte cytokines, T-bet/GATA-3 expression, Th1/Th2, and Th17/Treg
cells, and have a definite therapeutic effect.
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Tab.1 Comparison of clinical data among three groups of obese children with asthma

Ok XTIE 1 40 (n=30) MR 2 4 (n=30) MELLH (n=30) FX {H P
B/ (f) 13/17 16/14 18/12 1.692 0.429
SEWE (225, %) 8.97+1.00 9.10+1.32 9.32+1.12 0.705 0.497
TR (x5, 4F) 3.24+0.98 3.13£1.32 3.03£1.10 0.254 0.776
BMI(z+s,kg/m?) 23.68+0.71 23.7420.67 24.10+1.00 2.378 0.099
WM 5 S [ (9% ) ] 1(3.33) 3(10.00) 2(6.67) 1.071 0.585
W R AR (225, 0/ 1) 3.11x1.01 2.98+0.75 3.00+0.96 0.176 0.839
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Tab.3 Comparison of lung function indicators among three groups

of obese children with asthma

G WE PEF%pred(%) FEV,%pred(%)  FeNO(ppb)
SR 14 JARITRT 75.89+3.46 79.56+3.17 20.47+3.96
(n=30) JA¥FIE  85.52+4.28 90.36+4.20 17.10+2.62
XTHR2 4 JRYTHT 77.06+4.00 81.02+4.00 19.87+4.23
(n=30) JAJFJG  84.94+3.68 91.05+3.15 16.76+3.11
WELLH  IGITRT 76.38+4.12 80.65+3.76 19.5424.11
(n=30) JAJFfE  90.36x3.13 94.11%3.12 13.36+3.29
/PXTIE 1 ZHNME 9.584/<0.001  11.242/<0.001  3.887/<0.001
t/PXTIR 2 ZHNME 7.941/<0.001  10.790/<0.001  3.245/ 0.002

/P WA NAE 14.799/<0.001
F/PIBI7 a4 EME  19.134/<0.001

15.089/<0.001
9.613/<0.001

6.430/<0.001
14.069/<0.001

2.4 3HMGEHFENTFERIALE AITH,3 HT-
bet . GATA-3 T-bet/GATA-3 £k F L2 RIS
= X (P>0.05) . 1697 3 N HIG, 3 44 T-bet . T-bet/

F2 3 AN R LT AL [(H1(%) ]

Tab.2 Comparison of therapeutic effects among three groups of obese children with asthma

A % e R4 AL AL Tk BARCE(%)
XTHE 141 30 14(46.67) 10(33.33) 3(10.00) 3(10.00) 90.00
X HE 2 2 30 11(36.67) 11(36.67) 4(13.33) 4(13.33) 86.67
WL 30 16(53.33) 9(30.00) 5(16.67) 0 100.00
UXx® {4 U=1.927 X?=4.028
P 0.588 0.134
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Tab.4  Comparison of Th17/Treg Cytokines in Three Groups of
Obese Asthmatic Children

A B EE 1L-6 IL.-17 IL-10

XPRR1 4L BRI 110.36+18.47 53.61+6.59 25.65+3.02
(n=30) JRITJE  59.54+ 9.35 41.65+5.10 36.57+5.00
X2 4 RYTET 113.10£15.7 51.58+9.12 26.87+4.15
(n=30) JRIFE  58.77+ 8.46  40.32:4.76 38.00+4.96
W JRITHT 112.65£19.24  52.33+8.64 24.96+3.78
(n=30) JAyFfE 4532+ 7.16  31.23+3.85 48.63+4.12
t/PXTIE 1L HAME  13.446/<0.001  7.861/<0.001  10.239/<0.001
/P XTI 2 ZAN{E 16.686/<0.001  5.995/<0.001  9.426/<0.001
/P WS NAH 17.964/<0.001 12.218/<0.001  23.187/<0.001

F/PIRYFIE4HIAIME  27.374/<0.001 45.591/<0.001  58.689/<0.001

GATA-3 FIAMRETH 5, GATA-3 FKIATREF ML, HWgE
Tt/ B AR R R TR 1 4l xR 2 4 (P H<
0.01) , mixf I 1 41 KR 2 4l e s Roegeit2# 8 L (1
P=0.737/0.464 1.556/0.124 0.825/0.411) , 132 5,

RS 3 AL LSRN TR (ess)
Tab.5

Comparison of Transcription Factor Expression in Three

Groups of Obese Asthma Children

HH WA T-bet GATA-3 T-bet/ GATA-3
YR T 4 VRYTET 0.25+0.09 0.58+0.13 0.43+0.12
(n=30) JA¥FlE  0.34x0.12 0.43+0.12 0.79+0.23
YR 241 JRYTHT 0.24+0.10 0.60+0.15 0.40+0.15
(n=30) JF)E  0.36x0.11 0.410.12 0.88+0.26
WA JRYTHT 0.23+0.08 0.57+0.14 0.40+0.10
(n=30) JRIF/E  0.48+0.10 0.29+0.09 1.66+0.32
/P XTIE L HNME 3.286/ 0.002  4.643/<0.001  7.601/<0.001
t/PXTIE 2 HNMH 4.421/<0.001  5.418/<0.001  8.759/<0.001
/P WEANME  10.693/<0.001  9.215/<0.001  20.585/<0.001

F/PIR¥7 G 4lMa{E 14.137/<0.001  13.984/<0.001  92.423/<0.001

2.5 3 4liMiE Thl/Th2 4 7 (97 AT,3 4
1LY IFN-y  IL-4 IFN-y/IL-4 /K 3 22 55 e 8 it 27
B (P>0.05) ., 67 3 N HJE,3 il IFN-y  IFN-
v/IL-4 JKV-TH i IL-4 FKSF-BEAG, ELURSR 4 Tt i/ A1
BERE TR R 1 40 W 2 2H (P $9<0.01) , T % 8 1
O 2 A2 T gt B X (/P =0.392/
0.696 .1.341/0.183 .1.557/0.124) , W3 6,

2.6 3AMEMRMAMEAE T i JRIT AT, 3 i iE
R NREEE vaspin KV L2 5 LG5 L (P>
0.05) JIA8Y7 3 N HJE,3 AN E vaspin /K FFEAK,
NRIRFACE- T, HIMGEEER vaspin 7K <

RO 3 AR L Thl/Th2 A T LA (xs)
Tab.6 Comparison of Th1/Th2 cytokines in three groups of obese

children with asthma

2 % WhE IFN-y(ng/L) IL-4( pg/L) IFN-y/1L-4
SR 14l JRYTET 129.28+16.32  28.65+4.57 4.51+1.00
(n=30) JAITJE  154.69+17.63 18.15+3.56 8.52+2.32
YR 2 41 JRYTHT 127.10+13.47 26.74+5.10 4.75+1.24
(n=30) JAIFIE  152.97+19.54 16.76+4.00 9.13+2.18
MEEA JRITHT 129.10+15.69 28.32+4.98 4.56+1.18
(n=30) JAITIE  216.98+21.57 6.54+1.74 33.18+3.69
/P X1 A 5.793/<0.001 9.928/<0.001 8.694/ <0.001
/P X8 2 HNME 5.970/<0.001 8.434/<0.001 9.566/<0.001
t/ P SN TE 18.046/<0.001  22.614/<0.001  40.463/<0.001
F/PI&ST/G4HIAfE  103.381/<0.001  114.110/<0.001  749.586/<0.001

YRR 1 A <XT IR 2 21, BRER R /KB W48l > %) BR 1 4>
X 2 26 (P $4<0.05) , WL 7,

RT3 ANCHERIE N B LAR AN T HEAE (es)
Tab.7 Comparison of adipocyte cytokines in three groups of obese

children with asthma

MO i AR (pg/L) KR (pg/L)  vaspin(pg/L)
MHL A RITHET 17.65+2.32 22.36+3.10 1.56+0.65
(n=30) JAIFE 12.43+1.96 45.36+4.52 1.0320.21
X2 4 JRYFET 1811312 21.47+3.25 1.49+0.57
(n=30) TR 15.65+2.10 40.02+5.19 1.24+0.30
WELH  JAIFRT 19.32+2.96 20.97+3.57 1.52+0.62
(n=30) AP 10.12+1.32 53.26+6.11 0.89+0.15
o/PXTIR T MM 9.413/<0.001  22.985/<0.001  4.250/<0.001
/PXTIE 2 ZHNMH 3.853/<0.001  16.592/<0.001  2.126/ 0.038
/P WERNM 15.548/<0.001  24.993/<0.001  5.410/<0.001
F/P &I IR4IEME 69.470/<0.001  47.148/<0.001 17.835/<0.001
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FAN FFEUESE , BRI 4H 2338 25t R it 75 2 2R
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