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H E B Wik F A HIEA TR F R T 49 i (BMSCs ) 3 b v KR - Bl - 0 A5 I8 9% 09 % vk BALE . HIE W
SD kK A FEHL A = G A 41 BMSCs 41, BMSCs+Ank s F %% (6.39 g/kg) 41 . BMSCs+3 K 42 (0.125 mg/kg) 28, A- 41 10
R, RAFFEORS AN BB FHEE, FESTRARK LT EEE R KA, WRFHEAA L h,thx a4
FaAE LRI, A B A K REHIKESH BMSCs ik ; L1 15 AR, R AKX REFTME /ALK, 0 1k,%527d, K
KRG IR KRB R AT A F A L2 IR 3 395 25 T AL A ] S8 o ki e 2k ik (BALF ) fe i Bbii P & e i A~2 6(1L-6) .
IL-10 A s Aol 5% A7 A7 2022 P B RS B0 VUBE 3-8 B (PISK )/ & & it B B(AKt) 2 S i@ Aa 2 B kA K-F, R Hrauibig,
R LE K R EAT A R SR AL R 5, BB ok ik BALF Ao 87 46 P IL-6 K-, & A 2042 7 PISK & & Rk R
Fa Akt & & BRERAL K T35 B %91 5 (P<<0.05) ; "B 4 #hik \BALF A= £k P IL-10 KT 3% B F BAK(P<<0.05) ; M £ 45 R &
EmbA XA TR RIS FR ARG, TILKE L miidiE, SEA i BMSCs 41 . BMSCs+nwk I F £, 41 BMSCs+
R RAMA ER KI5 R FIGAFI B F 4 45 (P<0.05) ; L LR S 545 3 ) 2R #2 . 55 BMSCs 4L 1L 4, BMSCs+nek ) F &,
A LR KHH) R TR —F HE(P<0.05), GHiE Aavk ) F A% A BMSCs At A 2 2 £ Mol K 85 -Bh- 1 2518 %,
i, G5 R IR FLAE R L] VT Ak L5 k] PISK/AKtAZ 5 i@ 38 80E A % o

FEEEIR R Ak E A B ML TR T a0 - BE I S 0% 5 PISK/AKtAZ 5 1 %

Effects and mechanisms of modified Xiaoqinglong decoction combined with BMSCs on nasal-pulmonary-
intestinal mucosal immunity in cold asthma rats

REN Mingyue"?, SONG Guihua''?, WANG Tingting’, SUN Mengmeng'*, ZHANG Bingxue'*, PENG Minghao'
(1. Pediatric Hospital, The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou
450099, China; 2. School of Pediatrics, Henan University of Chinese Medicine, Zhengzhou 450099, China;
3. Dept. of Pediatrics, Suqian Affiliated Hospital of Nanjing University of Chinese Medicine, Jiangsu Suqian
223800, China)

ABSTRACT OBJECTIVE To investigate the effects and mechanism of modified Xiaoqinglong decoction combined with bone
marrow mesenchymal stem cells (BMSCs) on nasal-pulmonary-intestinal mucosal immunity in rats with cold asthma. METHODS
SD rats were randomly divided into blank group, model group, BMSCs group, BMSCs+modified Xiaoginglong decoction (6.39
g/kg) group, and BMSCs+dexamethasone (0.125 mg/kg) group, with 10 rats in each group. The cold asthma rat model was
established by sensitization and atomization challenge with ovalbumin combined with aluminum hydroxide, together with cold air
stimulation from air conditioners. One hour before the initial atomization challenge, rats in all groups except the blank group and
model group were injected with BMSCs suspension via the tail vein. Starting from the 15th day of the experiment, rats in each
group were intragastrically administered corresponding liquid

ABRETE HRARBHARAET EITH (No.82274578) ;11 41 medicine or normal saline once a day for 7 consecutive days.
o B 2 4% R 5 A A A TR i 5 TR s B 25 2 R4 A I H
(No. B PP BER(2021)85)
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HBEEE HZ, AT E, WA S W BRSO Th e nasopharyngeal lavage fluid, bronchoalveolar lavage fluid
5B/ N LIFE RSP0 . E-mail : songgh123@126.com (BALF) and intestinal mucus were detected. The expression

After the last administration, the asthmatic behavioral changes
and pathological morphological changes of lung tissues in rats

were evaluated. The levels of interleukin-6 (IL-6) and IL-10 in
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levels of proteins related to the phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) signaling pathway in nasal, lung and
intestinal tissues were determined. RESULTS Compared with the blank group, the asthmatic behavioral score, lung tissue injury
score, IL-6 levels in nasopharyngeal lavage fluid, BALF and intestinal mucus, PI3K protein expression and Akt phosphorylation
levels in nasal, lung and intestinal tissues of rats in the model group were significantly increased (P<<0.05); the IL-10 levels in
nasopharyngeal lavage fluid, BALF and intestinal mucus were significantly decreased (P<<0.05). Alveolar atrophy, collapse and
even fusion, abnormal hyperplasia and hypertrophy of bronchial smooth muscle, and massive inflammatory cell infiltration were
observed. Compared with the model group, most of the above quantitative indicators in the BMSCs group, BMSCs+modified
Xiaoqinglong decoction group and BMSCs+dexamethasone group were significantly reversed (P<<0.05), and pathological injuries
of lung tissues were markedly alleviated. Compared with the BMSCs group, most of the above quantitative indicators were further
improved in the BMSCs+modified Xiaoginglong decoction group (P<<0.05). CONCLUSIONS Modified Xiaoginglong decoction

combined with BMSCs can effectively improve nasal-pulmonary-intestinal mucosal immunity and relieve asthmatic symptoms in

cold asthma rats, and its mechanism may be related to inhibiting the activation of the PI3K/Akt signaling pathway.

KEYWORDS
signaling pathway

W7 ity e — A AR SR I e RO 1 Bl 3
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WHHLUBEE IR, Al MBI TR ARG AR
G AN Al v RO S 22 AR I SR A )
16 52 O Z MR e R SR i 2™ WFSE R B, B it
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Jiff B (protein kinase B, Akt) {5518 J§ 7E B2 i AU 80 M
PPERRAS PP b BAT SRR HI™ . SR, IR/ N 2%
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AN o BT, AR DL T T g DR LAY
PSS TE S5 T 2ol I i 92 S A 1) 7 W IR, -6 T PIBKY
Akt 553l BRI IR /NG e i B 5 BMSCs X A K
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1.1 FENEE

ARWFFE T B4 NE-C28P 1Y [ 45 X b #
( H A Omron 22 ] ) \H-2050R Tl 4 ¥4 VR 250 (I e
WL = AR TT & A B2 7)) \DP73 AL e ( H A<
Olympus A 7] ) \ELX-800 AU ffHR1Y (3&[H Bio Tek A H] ) |
DH36001B # H #3577 48 (R Z TR A I A FR S
7)) DYY-7C B HL kA (Jb s — A RHE A FRA R |
Exicycler 96 155 it 5845 Ml 4k X 52 b (PCR )X (i
Bioneer A ) o
12 FEHRBSAF

IR /ING e R 9 g HERL6 g AT 9 g T3
6g KT3I ZFHIg FE3g WKL g 5210
g H 6 g 41 A, 45 245 M4 10 F1IAT g o B 2 K2 50— I
JBEEBE , B 252 MR K] AR 2 S e S o L . I A
BF B 1 3R 245 44 0 8 4% f 7K 32 ¥ 30 min, Bifl J5 R 30
min, 33 € ; 257 FINK B 20 min, 1538, & 51 2 K8
VR, IR 5 T BT E VR B R 0.71 g/mL 25U (LAAE 2Y
i), B T 4 CCrkEE B EHEAE

Tt Il KA - (B2 015200405, HiK% 0.75 mg/ A7)
WA 1R e g A o 2 B oy A B A 5 i 2R o v (L5
11011-8611) W [ Wi T R be A= PR A PR 7 5 O i &
F (ovalbumin, OVA ; #it 5 A5503) Il H 3¢ [E Sigma /A 7
SEALER TR (L5 A800852) W [ I ¥ 22 sa bk A= AL Bt
F e A R ) 5 1 4 M A & 10 (interleukin-10, IL-10)
PRI G 38 W B 72 (ELIS A ) iati & (41L5 EK310) 1 (1 bt
INIERHAE W5 AR e 0 A7 BR 28 7 5 B e s il ) 4 (AL
MD80101) 1y [ J M 3¢ 3L A& ¥ B 52 47 BR 2 7 5 1L-6
ELISA i 5] & Fll % 5 9 2 {1k Akt (p-Akt) . Akt PI3K .-
WLBh & 11 (B-actin) oA K AR i E AL AR i i) E T e
HIEEKH M G 9T (5 43 5l 5 WLE04, WLP0O1a,
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WL0003b ., WL02240 , WL01372 ., WLA023) ¥ 11 [ 14 FH
TRAWRHE AR AT,

AT T 3k SPF 9% SD MEME KBS, 4~6 J&l %
TR 180~220 g, M F 3L T KA AE W H AR B4 A R
Al s A P VE AT IESR 5 SCXK (1) 2020-0001, A R
T B B 24K A Bl ) S 5 v G SPF SR B R PR B i
NPEMETE 1R S A 75256, 1% O (4 sl ) i O P
5N SYXK (#£)2021-0015, A< 5256 18 1 ] g v 22 25 K
22 B W) S AR R A B 2R B 4 It ME (4 5 TACUC-
202303026)

2 FHik
2.1 BMSCsHINBSIEH

K BRI R M TR R, B8 K RRR FH #HE A
TRALFE, B F 75% LBEHIR 5~10 min, A5 FilB% T
fE& LBUOH s MR . R & 10% 6 4 MG 1
MEMa 15 77 335 R B B , WSCHE e, #5124 1 500
r/min B0 5 min, 3 _FIE R BCDTIE , ABERREE 2% o
W (PBS) V¥R 1 UK, -0 A IE S 21 240 i 244 , DL 1 500
r/min &5.0> 5 min, 7 5, B9 BMSCs., ¥ BMSCs f£
& 3R, T REc5,

22 A EES%RH

B ERBENL S R2s 4L FE7ZH . BMSCs 41 . BMSCs+
JR/INTT 4]  BMSCs+HbZEAKFAZH (BHPEXT B ) |, A4
10 Ho 2B 1.8 K, 25 4L K R s 13 45 0.5 mL
PBS, i I 4]  BMSCs 2H . BMSCs+ il /N 75 T8 17 41 il
BMSCs+Hi ZE K A 21 K BRUIE J6 v 3 2 100 mg OVA Fil
100 mg & A AL AR 1Y Bk 0.5 mL HEATE0L 465 15~21
K, 2 AA KL PBS U E OVA B K , A4 K
B 1% OVA AL & (5K 30 min) , [ B 45 725 /%
AR ZE (45K 40 min) , DA ST FEMERENG R BSR4k
TR WA R N ) SO R TR IAE - i 7 i =
D B R AELEUR T | VU IBOR v N R I B R A R A I
B, 0 FEBH RE AL I, RERETRA , 26 1 RS AR B R T 1
h, 25 AR AL R FUR SR ST | mL PBS, HoAr 4541
K BB # bk 7 S BMSCs TR A 1 mL (1X10°4~/mL) .
SEHGER 15 K, 45 P12 BRI R BMSCs 21 K R 1 45
PR R K, BMSCs+ IR /N i 17 20 K BRI 15 ik
/N IR AL (6.39 g/kg, 7 e AR HE AR ZH i 4 7952 56
50 E ), BMSCs+HIZEKFAZH K U B M ZERMN 257
(0.125 mg/kg, 71 12t AR 4 74 14 A0 4 iy 30 0 52 90 45 SR ik
B VEEH LR GESET d,

23 KR—BERME
SR R AR A5 R BRUR BERAS LB R IEAS T

TEZED; 2026 455 37 5 131

WAB O Js R B A IF TR IR GG 25 Ja X 4 R R AT
WA TR 2E A
24 FRARRE

WE AT A PR S5 O, BRI B (OB i 12 h 2%
1B B ALY, i £ S o R T o
TE VR (bronchoalveolar lavage fluid, BALF) %57 , B
F 4 cCHRAM B MR LVEW, BT —80 °CA&F F 1A
FF o TR B v 5 v J B B S A il i [l g Bt
P B BT 4% 22 5 Wl [ 52, )45 o
F—80 °CH&M M RFE.

2.5 BHAAREFEREAENE

HU“2.47 00 F 4% 25 PR E Il 208 1, 4
FAEE SN RE I A Y] R e T AR
R (HE) Yoo, R AP A I o R S s L
FEK UM 20 20 BR2A I AR 0 (Can =2 A8 5 1 48 &) 1Rl ¢
FE VR O 5 P B ZE R B | B A A s A i 0
Jits e B 5 JELA ) o A 45 ), JT AR I AR 1 i
TR A U 20 20 40 R B AT, ELR TR S B
2043 A EE R SE 4% R WL IR AR 0.5 43, 1 DA
TR 5 143, A8 S /N BB SRy kM43 5 2 00 e A8 R L
AL 3 43 ARz
2.6 EWH WK  BALF #0157 4% & IL-6 . IL-10 7Kk
i)

HR“2.47 300 L0 vh e i . BALF A 6 s = (f
HHC3 HORFAYFEA ) , 4% I8 ELISA 3057 & 16 1A 43 7 vk
FEAE R IK BRI pi e T . BALF A 26 P TL-6 1L
10 K
2.7 B ffi BAALF PIBK/AKtEERBBAXEELRIL
ol

G3 M HL2.47 TUT 4 2K BRVRAE 00 S B S G Il
i B 41 2045 30 e (AR AH B3 KR RIEEA ) , 22 5
fife A1 R BRIBGER . B4 BCA L E Wt , AT
AR PEAL B B M IS B VT T T SRR R - SR Y
s Jrg 5 G L VK A B AT 5 A PI3K, Akt p-Akt . B-ac-
tin —$¢ (K BE LG5 43591 4 1:500,1:500,1:500,1:1 000)
F4CHRMF IR LR, KH,LATBSTIEE A
Pt (R BEHL5 4 1:5 000) F 37 °CE 4 R & 45 min; Ff
PLTBST GG , i i ECL &G, St ab 25 |,
Image) A5 B 55y IKEEAE . LAH BRSNS EN
(B-actin) (1Y 5571 K FEAH LUIE R H A EE A I R KF
DL p-Akt 5 Akt [R5 KF LA, R Akt 8 H I BERR 1L
7K
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2.8 HitFEFHE

KHISPSS 27.0 8T 5e o0 . THETORAT G IE
BOME, UUx + s TR, ZANAFLBER B R 225047 5
i — 2L 4H (R PR PR LU, 27 07 25 S PE LR LSD-r K 4,
E)TEATFNNGERE Dunnett’s T3 /46, Fa k7K =0.05,
3 HFR
3.1 KER—MERAMELR

25 A KRB R 65 ATl gy Ar
Fa MR IER . 52 AL ERIT B2E SN
(1.00 + 1.05) 4] b 45, B AU 41 K BRUB ol 95 L L 1%
SE A PR AR i TS A8 MR W W bR R RS A &
I 22 R B I A A vh R FEUEIARAIE , R A TR 2
TEAR[(4.30 £ 1.57) 43 B3 TH5 (P<<0.05) , SHEAIZ L
3¢, BMSCs 2H K BRI Wig i IR AT BT s , W Wi 47 24 743
[(2.90 +1.45) 53] & F R (P<0.05) . 5 BMSCs 4 [t
8, BMSCsHIIR/INTT I8 17 41 BRI Wi A R R FETIE (A AE
YU e A T O A AN [(1.60 £+ 1.51) 73 i 2 A
(P<0.05) ; BMSCs-+h ZEAANZH A B i iE PR AN FE R4
TERS A B3, BERG AT N 24143 [(2.10 £ 1.37) 4314 FT F&
i, A2ESF L IH4E X (P>0.05),
3.2 KRIMARAREBEZHENRER

AP L AL, A5 A A AR A AR O A
(0.31+0.13) 31K BUIT ZH BUB A 2540 S5 2L, il v 50 3
BbT , S A 5 A ] PR A O 5% 381 A S8 1 9 i 4 3 1) B
%o 525 A AR 2 K BRI 2 20 B S 4840, LA
TR ZEAE SR PAE RS Bl R RS N, 32K
A RE ST LS R B A R A s b A L R A
V5 JE ] X3RRI D R 46 i 200 VR T il 2H 2 a0 A
PE4r[(12.38 £0.45) 7] ik # i (P<<0.05) . HBEAUZH
FLA , oo 25 AR BUBT 20 S5 B 73 3804 o e s Jrp
BMSCs 41 K R4 RET- 18 L5 i v B S D A B 1
JE, SR 20 M AR B I S 0% s BMSCsHI /NG 2%
R RS SIS H EEA ORI e B A5 I T ik
78 PR 2 L2 T R W 0l s BMIS Cs+-Hb FEK AN ZH K
SR 2H VB AR ZE A BRI S A 1 B 2 B RS
ZEAL R | SR R/t SR IR ; 45 4R 25 4
R EUITZH U R PE 73[90 4 (7.568 £0.53) ( (1.19 +
0.06) . (1.94 + 0.06) 431 . F &K (P<<0.05) , 5 BMSCs
ZH %8, BMSCs-+h ZE K WA 4 A BMSCs+ IR /N 16 1%
ZH K BRI A U5 R B 1T 43 1 B S5 AR (P<<0.05) .
3.3 AREME %K BALF F1A7 5% & IL-6 . 1L-10 7K
TR

528 FLAL R, B 20 K R B W gk e . BALF Flf
B TP IL-6 ZKF- 34 i 25 Tt IL-10 7K 7 3 B 25 AR
(P<<0.05) . SHERIZ HLA , 451 FA R BRLS MR h R A
BALF Fil [l 6 W 1 IL-6 7K ~F- ¥ & 3 B I, TL-10 7K
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Bl HEKXBMALFREFESVUEZRHME(HERE)

(BMSCs 4 i Zh W P B A0 ) ¥ 5 2 T i (P<<0.05) . 5
BMSCs 41 tb ¢ , BMSCs+HIR /N %41 . BMSCs+31 7€
KA 2H K BRI e BALF R 2l TL-6 7K -3
BB AR, TL-10 /K34 8 T+ 5 (P<<0.05) . 5 BMSCs+
Hin FE AN LA, BMSCsHIR /NG T8 15 41 K BR & 0 o
Ve BALF H1 % 85 W 1 IL-6 K F 3 8 # T E (P<
0.05), ZERWFEL,

F®1 BAKXKREWHSER . BALF F17 F i IL-6.
IL-10 7K FE Lk (x £ 5,n=3, pg/mL)

a0 IR BALF i3

: IL-6 IL-10 1L-6 IL-10 IL-6 1L-10
SH4A 28231062 508713.66 34131075 56621416 17541077 65721657
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34 KRE Ffi. AR PIBK/AKtES@EBKBEER
FKiRKFERMER

52 A B, BERVZ KRR B il B 1 20 PISK

BRI R Akt 2 IR Aok 25 B 2 e (P<
0.05), SHRIZ i, BMSCs 41k FUli imdi 4 b PISK
B ARBAERE B2 Akt 28 FIBFRR L /KF- 34 i
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PI3K £ A K - FlEL W7 2H 21 Akt 25 B IR Th /K-
11 5 3B I (P<<0.05) , BMSCs-+Hi1 ZE AN ZH A Bl il |
214 PISK 2 [ 2RA KRl S 412 Ak 25 1
15 Ak 7K - 44 5 S A (P<<0.05) » 5 BMSCs+Hi 22 K
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26 IR 7K FLEL a2 Akt 2B AR TL /K -1 B 3%
THE (P<<0.05), Z5R UK 2 fIE2,
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60 kDa p-Akt

60 kDa Akt

85 kDa PI3K

42 kDa B-actin

A B
T 2545 1 B804 ; 1. BMSCs41; IV : BMSCsHlbR /NG 21741 ; V : BMSCs+Hib ZEKAN
2 RAKRE ffi FFALATD PIBK/Akt (5 S 1B HRAXE AR IEHIHIKE

K2 RAKXRE B B7EE D PIBK/AKt {5 S 1& 8848
XEARIEKFELR (xts,n=3)

0 BRI 4! fpe
PI3K/B-actin -~ p-Akt/Akt  PI3K/B-actin - p-Akt/Akt PI3K/B-actin ~ p-Akt/Akt
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a: 5 AU E, P<0.05;b: SR A L#K, P<0.05;c: 5
BMSCs#H b4z, P<<0.05;d: FBMSCs+Hl ZEKMAH He#, P<0.05,
4 g
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IR/ N JE 7 I - fili- T [ " BE h , LIK A5 %€
ZIR e ) /N e v S R N R 5 2 AR 2 AT
o TN e IR TR B IR, I S S 65
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