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(Abstract] Objective To explore the intervention mechanism of Yigi Pingchuan Soybean Milk Powder (YQPCSMP) on
chronic obstructive pulmonary disease (COPD) based on UPLC-Q-TOF-MS, network pharmacology, and experimental validation.
Methods UPLC—Q-TOF-MS was used to analyze the active ingredients in TCM formula of YQPCSMP and screen the targets in
SwissTargetPrediction. Venny 2.1.0 platform was used to intersect active ingredient targets and COPD targets collected in
GeneCards to obtain potential targets, which were introduced into STRING and DAVID for Protein—Protein Interaction Networks
(PPI), Gene Ontology (GO), and Kyoto Encyclopedia of Genes and Genomes (KEGG) analyses. A total of 36 mice were assigned into
normal, model, high—dose (120 ml/kg), medium—dose (6.0 ml/kg), low—dose (3.0 ml/kg), and dexamethasone groups (1.0 mgkg) by
random number table method, with 6 mice in each group. The drug was administered once a day for 30 days. Except for the
normal group, the other mice were applied with the "Lipopolysaccharide (LPS) and cigarette smoke induction method" to establish a
COPD mouse model. The body mass of mice was measured once a week after successful modeling. The morphological changes of
lung and adipose tissues were observed by HE staining after the last dose. Combined with the network pharmacology results
obtained from previous studies, inflammatory factors of TNF-a and IL-6 in serum and bronchoalveolar lavage fluid (BALF) were
checked by ELISA, and the mRNA levels of TNF-a, ICAM-1, and SELE in lung tissue were tested by RT-PCR. Results A total of
143 active ingredients and 297 potential intersection targets were obtained by UPLC—Q-TOF-MS. PPI, GO, and KEGG analyses
indicated that YQPCSMP might intervene in the pathological mechanism of COPD by acting on targets such as TNF, AKT1, and
IL6 and regulating signal pathways such as TNF, PI3K-Akt, and cancer. The results of animal experiments showed that compared
with the normal group, the mice in the model group showed a large number of inflammatory cells infiltration in the lung tissue, an
increase in hollow vesicle lipid droplets in adipose tissue, a significant decrease in body mass (P<0.01), and an increase of TNF-
aand IL-6 content (P<0.01) in serum. Compared with model group, each treatment group showed a reduction in the infiltration
degree of inflammatory cells in the lung tissue as well as a rising distribution and tight arrangement of adipocytes. The body mass
of the medium—dose group decreased the least (P<0.05), while the content of TNF— in serum of the high-dose group mice significantly
was lower (P<0.05). The relative expression of ICAM-1 mRNA in lung tissues of all treatment groups was significantly lower (P<0.01).
Conclusion YQPCSMP might inhibit the release of TNF—a and 11.-6 by intervening TNF and PI3K-Akt pathways, and thus exert
anti-inflammatory and malnutrition-improving effects.

(Keywords) UPLC-Q-TOF-MS; network pharmacology; Yiqi Pingchuan Soybean Milk Powder; COPD mouse model;
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91 34.09 442.10 ST 243 T
92 34.14 300.15 (6aR, 11aR)-3-¥2 49 10~ — HI 4 3= L4 )5z 0.99 EET
93 34.27 256.02 SRR 6.73 LT
94 34.75 286.16 11 2% 0.13 EET
95 34.83 464.09 O T 0.21 8
96 34.86 300.01 FHSEAR 0.13 FUE T
97 35.01 302.16 SO 1 9 B 0.21 BT
98 35.07 284.01 B 5 3.45 BT
99 35.12 594.28 1L 25 1 -3-0—25 F W1 0.10 EBT
100 35.46 272.02 il p 3% 0.62 NI
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% 5 1 B4 1 [E] /min HHXF 43 T ik L] W TR 43 HE/% K U
101 35.93 270.10 FrRR 0.12 8T
102 36.68 514.35 Schizandriside 0.17 EET
103 36.82 268.02 AL F 2.53 i BT
104 36.88 286.13 Fe it # A 0.09 EET
105 37.06 192.15 FIE MR A 0.42 EsF
106 37.56 194.16 BT PR Y T 0.26 EET
107 37.65 402.19 JIWR S % 1.42 EBF
108 37.67 322.06 JH AR 0.11 V=S
109 37.93 295.26 A5 I e 0.07 EET
110 37.96 190.13 E RN 8.24 EET
111 38.12 230.17 FEANRT NBR 0.16 EET
112 38.14 376.15 % F TR M 0.17 EET
113 38.32 372.18 e % 0.43 N
114 38.36 794.27 14284 Va 0.13 BT
115 38.60 324.08 e H E 0.33 i EE
116 38.62 232.19 5+ AR MR 0.09 NS
117 38.88 334.26 Bl SR 1.42 EET
118 38.90 830.32 B Y 0.13 V=S
119 38.93 872.33 AT I 0.26 T
120 39.10 380.26 TENIS R O 0.36 EET
121 39.12 454.41 REM Y 0.12 BT
122 39.24 778.28 5 Fii 1% 0.24 1B
123 39.32 446.24 Smyrindioloside 0.13 EET
124 39.39 300.18 TS 2.11 EET
125 39.39 148.04 PR 0.60 N
126 39.39 914.33 BT 1 0.25 e
127 39.52 316.25 FREEX 0.39 EET
128 39.65 470.26 16052 FEAN S T R 0.03 U
129 39.68 430.24 =2 TS T 0.07 EET
130 39.80 444.22 ZVRFE 0.11 EET
131 39.85 956.34 AZHBH Ro 0.02 V=S
132 40.56 692.57 BB &R 0.14 E#F
133 40.90 208.11 1 i 5 SC 0.22 U=aE
134 40.92 456.28 FrECR R 0.03 e F
135 40.93 266.11 e R A 1.72 T
136 41.16 300.25 Tk e s 1.32 E3T
137 41.33 454.26 B 6 3T R 0.03 B85 F
138 4137 280.19 W 2.96 s
139 42.44 330.31 Rt £l 28 fi 4k 0.83 EET
140 43.14 346.19 A R 0.70 T
141 43.20 958.70 KT BT Ba 0.04 BT

L5 TR AR 15 3] 4 T 20 B (molecular function,
MF)247 4>, FE O BESS & ML Eh 2
AR/ = R W S AR A 45 B (B R =10),
FEULIE 4A, KEGG & il i s b 172 (558

i, A A F & (http://www.bioinformatics.com.cn/
login/ ) Xf 45 R #E47 n] B4k | 44 A 20 I KEGG i
PEAGE R 4B, S5 R i O e SLFUB T
COPD 3= B39 J7 i i 18 % A 27 SO AR - 32 1A 8
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I 3 % B8 55 B ik ok AE Ak PIBK - Akt 555 538
#% . LA COPD 3 fi Ry 9], vl LA ZE 2] PP W) 45 Hh HE 44
ST VR FH A A 38 7 el B b s 4R, B ANTNF -
a JL-6 CASP %5 WLIK 5,
3.5 ZhYILIRINIE
3.5.1  # SCFHE S FUB X COPD B RL/IN BRAT Sl 22 f
R SCER A, I AN B RS R, R
BIEHE , 51EH 4N G, oAb S /N BT 08 &
TH R H, 5 T, = A 15 shik s, S A 2h
/NEUT 24 5 AR LA A 20 /N BUE & T Rl 4w 7R B4 Al
55 6 U DL AT BT I
H /MRS 1R EBSE 30 KGR 45 K

(HEF A 15 K) MR 60 K (B 55 30 K) AR

AN 4 FrR, ARWESTE I bR A 2 A S 0 AR o
8 A i et 722 Al B 7 5 i AT i 2 P RN BRUE FRIR
AR A AR B A B BE A AR 5 AR A
SRR S PR, 1SR 30 d 5 IE R AR TR T
WK RSB R K EE SIEFAER R
B2 L (P<0.01) TFERHES 15 d J5 , &4k
SR AR A T /0N v ) ek 2 A R e Y AR T
R K[ (1.89+0.46) g, (2.07+0.36) g](P<
0.05); 7 H 30 d i}, SIEH 41 i, iR 2 R
T K [(-2.61+0.53) g](P<0.01); 54 A1 4 [ 42
FEE 30 d 5 AP 2E Rk ZE KR 2H A A R R R
HA D (-1.50+0.20 g,-1.57+0.25 g)(P<0.05),
352 MAIZUREESF I AL/ R 22U F o



2023 AR5 43 & 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn 2101
[ sionaime parrway |
—— Leukocyte rcruitrent
CasPio (_spoptosss ) oz ][ cos ][ cam
-@|<:-—> i » Apoptosis Cuill || o2 || CuoB8
L Cxl5 [ Czell0 |[Cx3ell
Leukocyte activation
————® GIAPLA degradation [cFLIP j#—————————————
+p Inflamatory cytokines
IL1b ILs IL15 Lif Tuf
—————— M i i [ i
THF =L" L @—P ODNA__“ Intracelluler signaling (positive)
Ry 1647
| Tt
| -ERKI 2 l]: . -J un -I unB
| Remodeling of extracellular matrix
| Bt
} iﬂ’ ______ I it Vescular effects
‘ KK T " o= p (Bt |[Vee |
| Devdbiepuitinstion e  NF-kappa B L PRRS
| onEE
¥ Cell adhesion
[rpt —{mipa FEw[parkr | foan] - . [rewnt ][ 5ot ] [Womut ]
______J - Synthesis nfinﬂmmaln:m mediators
Necrosome
PISK-Akt
signalmg pathway
______ -NF»KB
—® Degaation ——
(Limited |
» '
= - [cLAPI12 » e — e el survivl
i
- |
N - R e | ==
\\\ Apoptosis
04668 (5119 - T > L | Cpya (g |
{c) Kenehisa Laboratories
B 5 COPD @R RER
R4 HEFHIIAM COPD MNRIKFREN M ®5 BHNMNRGREULE (g,5t5,n=6)
(g,x%s,n=6) - AR I A
#4151 H1R 30K HASK H60RK ) 1-30 d 30~45 d 45-60 d
IEH 4 24.09+0.47 30.43+0.86  30.97+0.35  29.84+0.62 EEm 6.33+0.93 0.54+0.40 ~1.13+0.34
PR 23.82+0.74  25.78+1.47 27.13£1.26  24.52+1.15 IR 2 1.96+1.60%* 1.35+0.59% ~2.61+0.53%%0
BAEAL 23312059  2579:054 2679101 2513133 EREAL 248:095%  1.0040.345 166£0.29
o) o 23.83+0.35 25.30+£0.76  27.19+1.59  25.70+1.35 o ) 4 1.48+0.97%*4 1.89+0.46%24 ~1.50+0.20*
R4 23.12£0.46 2645046 28.52+0.97 26.22+0.53 705 41 3.3140.73%%* 2.07+0.36%4% ~2.30+0.32%
Mo ZE KA 22.65+0.61  25.34+0.64 25.08+1.07 23.50+1.00 b 2E K S 2] 2.69+0.72 —0.27+0.34* ~1.57+0.25%

R OR DLW I A W A M TR 9 K Y I A O 5 AR T
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o

foerie

(SRR

B 6 HhiER

T 5 1E 4 L, *P<0.05, %% P<0.01 ; 5 1 R 4 L %57, *P<0.05 ,#P<
0.01; 5 s ZE KA EH HAZ, 2P<0.05,24P<0.01 ,
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SRk 0

353 fEMidIZUR Y HE Je @25 R B oR Xt
TFIEH AL BN T iWAT RS, g 7 4
JONEREE NI N (1 R D8 L SN N E RN
i 2 A AR /N K3, A AR b #, BEARLZH /)
FRURE X T E B i L Vb 2 W R i S 2 b
RG] 2 2 T b S KA 28 D) 41 ik A 1 22 HE A R
HA BN B AR A O S RRE . TEWLIE 7.
3.5.4  #SCFHE S FLB AT COPD /N R AHE R 1 3Rk
(52 ELISA 2558 WoR , 5 1E 5 41 e, A 41 i
" TNF-a M1 IL-6 1) J& 35 T+ %5 (P<0.05) ,BALF
o TNF-o F TL-6 ¥ B2 TC iR 3% 22 5 SRRV AR L,
7o 7 2 2 LT P TNF— Y6 8 B AIG (P<0.05) , H 75
20 AR & /N Bl 7 &% BALF H TNF-a 1 IL-6
W JE AR (P>0.05), PRI 8,

3.5.5 RACEMEFLEIE COPD /NRUITZHZ! TNF-« |
ICAM-1 SELE mRNA #ik0950  51EH 4IM 1,
BRI ZH /N BT 2640 SELE mRNA %3k 7K F T+ (P<
005), 517 21 A L, #5245 4/ BUfl 41 21 SELE
mR NA ik K- A% (P<0.05 ) , Hiv 25 0 Wi 52 %L
5 v 2/ U 4140 SELE mRNA 535 7K F B
ik, HILE 9,

4 it

A 5E T UPLC-Q-TOF-MS *f 25 < °F Mt &

BeBR AR HE 8 (x400)
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E 3
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CESESS § @%&»&'@:f“

8 IMiEH BALF A TNF-a IL-6 7K ¥ (pg/mL,%+s ,n=6)
T 15 TE 9 20 L, #P<0.05 , %+ P<0.01 3 BER ZH L1 %, *P<0.05

FURY T 2 52 05 BEAT A3 A3, AR 3 143 AT 2 E Ty
i M B, PP I 45 141 3 B 25 SOF Wit 7L R P 24
52 5 3 L A T SE 8 % E Y TNF (AKT1 . 1L-6
SE R R ARGk DA A ) 5% A PR 2% 38 R 4R E S
O | B AR R A O T 5 DA AE 22 COPD F
S CE T R GO 45H 1 288 4%, KEGG il #172

40 1.5 3+
304 <
s Z 1.0 S 2
14 '3
E 20 £ =
o X T oW
[T = d
E10_ 50.5— (01-
0- 0.0- 0-
B B B B B R B B B B B B B B B D B B
R R R AN BT
S 2 ,ég\*\ & ‘@»"&* S22 ég\*\ & @\&@* ¥ ,é;&\ & @@,&*

9 TNF-a.ICAM-1 & SELE mRNA Fi% (x+s,n=06)
T 51 20 AL, #P<0.05  #5 4H L #5 L, 7P<0.05
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a5, W S T o A 8 A B BE 2 1K (protein phos-
phorylation) | # 4 )2 v | B [ 98 g 16 14 PI3K - Akt 5
22~ 3 B AIGE % PI3K - Akt 3 5 1) 75 37 18 2% 14 B
BT R A i VS RO 3R ] S S
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