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(LA EZ R B=MBER, dba 100029; 2.dbmidEZG k%, b5t 100029)

[(FWE] BR: HI A 520G (cough variant asthma , CVA) KR FAAGE K BB 1) & 52 5 1P .
Tk 60 HRRBENL D N2 E4, CVA RRBAGA, CVA 4, fithZfid, FMba, 8412 X, =
EIA A, & 2H K BRI B A A R I s A S S5+ 0 2R B U SRR S A BOR 350, Hoh CVA R 44,
AT b 2 A 2E R S R AL AE I Rt B 45 T mRORC A RURIR R 7 EE (B 25IRFE 0.15g°kg!-d™) il 5 1% %
PRI AR BT UE R Y o SEG 2R 1-15 OB B B, SEBR 3 16-29 RONLATT MREM Bt . SKER 2 16 K,
iR L 25 T ZARNIETT (RAAKE 0.5 g L), FMFIERZ AL TR0 E B (45 25K N 4.19gkg!-d 1),
FHBRIGIT IR, F8E14 Ko TERE 1. 8. 15K, HESAM. CVA MR CVA 4K R 145
B POKE. NLE. O X A DY BTG RIR AL, Se508E 28 K, R HARRAERE. Yok, ML,
O IX LY JETOO IR EE AR AL, SRER SRS 29 R, BEATIZWR U E , BBE (10*mol' L) 5%, idsk K
B, 2min P RZ IR, SEBREE 30 K, MSE It ThReda s, A i s AED F A 4B 2 -4 C interleukind,IL-4) ,
H4ifu/r2&-5 C interleukin-5,1L-5) , F41%-13 ( interleukin-13,IL-13) , IMJE TP E-y (serum interferon-y,
INF-p) J L3 A G 3R B [ E(Gimmunoglobulin B, IgE ) $8 45 , £ I 1fiL i - A8 2 1 £F ( Adenosine Cyclophosphate,
cAMP) | MR ¥ (cyclic guanosine monophosphate, cGMP) % #; HE Yol 22 iliZH 2355 #, RT-gPCR #&:
MK BRABHL cAMP, TL-4. IL-5. IL-13 MXRIE R . GR: SLIHF 15 K, SFALHM CVA AL, CVA
KR BA 55 4B A o R B AT, /K W SR G, R W S v, O X R DU i T iR B 38 T v 22 e 38 it 2
X (P<0.05); SEZ36ZE 28 K, 5 CVA XURBAMGALAHLL, AbZstEa, S A KR oK &R . AT
TP, Ol X R DY JBOTCO IR EFEAIC (P<<0.05) , S mtsRiEdmtl, A RO AT AT
JOTUL IR ERRIE (P<<0.05) o TERZIREURME T, S5 A4AMH0, CVA KARFIAZAFI CVA HFH KR 2min
PIRZ IR B 3 22 (P<<0.05) , 5 CVA KUARBAZAAH LY, St b ki 4 K R ik B0/ (P<<0.05) &
ENThAE A H, SaA4MEE, CVA KRG, CVA ALK R FVC K (P<0.05) , 5 CVA KUK
FfZEAHLL, St 1z 20 FVC THa (P<<0.05) o fEHAbRER 71, 572 EAHAHEL, CVA KRB A CVA
PRI S IgE. IL-4. IL-13 B TIE (P<<0.05) , CVA KURFAMG4L cAMP W& T+, ¢cGMP. INF-y
B (P<<0.05) ; 5 CVA XURBAGALAHLE, FMF10% 4 1gE. IL-4. IL-13. cAMP ¥J[%K, cGMP. INF-y Jt
B (P<0.05) ; SAhZsEAM L, SR 1L-13 B (P<<0.05) ; 7£ HE Ji#Egetarh, CVA KRB
A CVA R BRI H AR B0, A M 2 AR A AN St 1 B AH SO R B O e, R B R 2R IR AR it
%, RAMRIE, MAANGAE, &5 CVA 4. CVA KARFIfI44. £ mRNA ik b, 5 AHAME, CVA K
R TL-4 FHX RIBRFEL (P<0.05) , 5 CVA RARBAZEAR LG, A7t 23 4 20 0 S 12 2 79 25K B, TL-
4 MIXRIEEHEIE (P<0.05) ; G5 KN E S AR IR I e S0 B A A IR F AU L
IR+ FOIR R 2 2 15 o 46 PR R 0 e PR I AR, L% AR A TR AR ARFAIE
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[ Abstract] Objective: This study aimed to investigate the establishment and evaluation of a rat model for
fengfuyinshang in cough variant asthma(CVA). Methods: Sixty rats were randomly divided into five groups: blank
group, CVA fengfuyinshang group, CVA group, budesonide group, and Sangmeizhike group, with 12 rats in each group.
Except for the blank group, rats in each group were sensitized by intraperitoneal injection of ovalbumin aluminum
hydroxide + atomized activation of ovalbumin aluminum hydroxide. The CVA fengfuyinshang group, budesonide
group, and Sangmeizhike group were then administered "be in a draught" and "thyroxine tablets" (0.15g-kg!-d™!)
to induce fengfuyinshang in cough variant asthma.Days 1-15 of the experiment constituted the model preparation stage
while days 16-29 served as the verification stage. On the 16th day of the experiment, the budesonide group received
atomization inhalation treatment(0.5g'L™") while the Sangmeizhike group was administered via granule intragastric
administration(4.19g-kg™'-d!) once per time for 14 days. On days Ist, 8th, and 15th of the experiment, comparisons
were made between body mass, water intake ,anal temperature ,precordial area and paw heart temperature among rats
in blank groups,CVA fengfuyinshang groups, and CVA groups. On the 28th day of the experiment, the body mass,
water intake, anal temperature, precordial area and paw heart temperature of rats in the five groups were compared.
On the 29th day of the experiment, cough sensitivity and capsaicin(10“mol-L™!) induced cough were measured. The
number of coughs within 2 minutes of the rats were recorded. On the 30th day of the experiment, the pulmonary
function indexes, the inflammatory factors interleukin4, interleukin5 , interleukinl3 , serum interferon-y and serum
total IgE indexes were measured. The serum levels of Adenosine Cyclophosphate (cAMP) and cyclic guanosine
monophosphate (cGMP) were detected. HE staining was used to observe the lung pathology, and RT-qPCR was used
to detect the relative expression levels of cAMP, IL-4, IL-5 and IL-13. Results: On the 15th day of the experiment,
compared with the blank group and the CVA group, the body weight of the CVA fengfuyinshang group decreased, the
water intake increased significantly, the rectal temperature increased significantly, and the temperature of the precordial
area and the heart of the limbs and paw increased significantly (P < 0.05).0n the 28th day of the experiment, compared
with the CVA fengfuyinshang group, the rats in the budesonide group and the Sangmeizhike group had a significant
reduction in water intake, rectal temperature, and the temperature of the precordial area and the paw heart of the limbs
(P < 0.05). Compared with the budesonide group, the Sangmeizhike group had a significant reduction in the
temperature of the precordial area and the paw heart of the left and right lower limbs. There was statistical significance
(P < 0.05).In terms of cough sensitivity, compared with the blank group, the cough times in 2min in the CVA
fengfuyinshang group and the CVA group were significantly increased, and the difference was statistically significant
(P <0.05). Compared with the CVA Fengfu Yin injury group, the cough times in the Sangmeizhike granule group were
decreased, and the difference was statistically significant (P < 0.05). In terms of lung function, compared with the
blank group, the FVC of the rats in the CVA fengfuyinshang group and the CVA group decreased, and the difference
was statistically significant (P < 0.05). Compared with the CVA fengfuyinshang group, the FVC of the Sangmeizhike
group increased, and the difference was statistically significant (P < 0.05). Compared with the blank group, the levels
of serum total IgE, IL-4, and IL-13 in the CVA fengfu Yin injury group and the CVA group were significantly increased
(P < 0.05). The levels of cAMP in the CVA fengfuyinshang group were significantly increased, while the levels of
c¢GMP and INF-ywere significantly decreased (P < 0.05).Compared with the CVA fengfuyinshang group, IgE, 1L-4,
IL-13 and cAMP in the Sangmeizhike group were decreased, cGMP and INF-y were increased, and the differences
were statistically significant (P < 0.05).Compared with the budesonide group, the Sangmeizhike group had a
significant reduction in IL-13 (P < 0.05).In HE pathological staining, the lung tissue of rats in CVA fengfuyinshang
group and CVA group was severely damaged, while the bronchial mucosa of rats in budesonide group and
Sangmeizhike group was slightly damaged, airway epithelial cell necrosis and exfoliation, inflammatory cell

infiltration, gland hyperplasia, etc., were lighter than those in CVA group and CVA Fengfu Yin injury group.In terms



of mRNA expression, compared with the blank group, the relative expression of IL-4 in the CVA fengfuyinshang group
was decreased, and the difference was statistically significant (P < 0.05). Compared with the CVA fengfuyinshang
group, the relative expression of IL-4 in the budesonide group and the Sangmeizhike group were significantly increased,
and the difference was statistically significant (P < 0.05).Conclusion: The cough-variant asthma animal model
prepared by intraperitoneal injection sensitization with ooprotein aluminum hydroxide + atomization sensitization with
ooprotein aluminum hydroxide + wind blowing + thyroxine tablets by stomach administration has the characteristics
of wind-hide Yin injury .

[ Keyword ] cough variant asthma; Fengfuyinshang syndrome; animal model; measure symptoms by
prescriptions; combination of disease and syndrome

W% W AR S 2 (cough variant asthma, CVA)D A& —FPREpR ST meng ), DAZug (> 8 ) ik —ai &
BURIRERI, ToiH i . AR EPIR RE, B R Y (airway hyperresponsiveness, AHR) &I RFFAIE
(231, CVA 23RBS PR 1) B WAL, 3 1 M I o B ¥ 24%~33%14, G B8 AR TT K fe g HL AL g
Mty B30 FE R R 30%~40%, JLEMITE R, TIA 54%57, B FRIARIIRAR Iz, TR AL S5 H XS P LR A2 1% ik
A S PR B i 9 () B AR, AR B ARG T, CVA R0 LUXR A 3, AR 51 his iR R, il 2 B B
Bz, BEE ARSI, BB AR Z, CVA RIAKAR G UE B H a3, pohaq:
AR PN PR 1) 830 o T W AP 7 IE SIS 1 Mg RURL V6 7 W ik A8 e 2 iy JXUER B 9 47 AR 35 ), SR e i — 20
PRE MU o 30 B A A 5 BT P 3P R 000 5 e 35 S P i P 95>, T 0 1 PR RS UE” IR LE s A
REAR I H B S5 e S5 A IR YT B, oVt — 0 0t 90 R A S ek Aty IXUER B I B8t SR B0 A
DRIt i 55 AL RUER: B 5 30 2L P s A 7 S B b s B i 7 . BT RIR IR, A 0@ L CVA it 2
R BRI ACRE IR BRI AL AR bR AT IINIESE 735, 486 BV CVA KRR B39 E 45 & sh s
B, DR EE 216 CVA 1R LIRS Rt ST A 5 FE AR ) S0 44k o
1. MR
1.1 ) KAkt

SPF 2 SD (Sprague-Dawley) HEMEKE 60 2, 8 Fls, 1A 220~240g, MW T It 4EidE R4 PR A 7
(HHIES SCXK(5)2021-0006) o 7R FIL P EEZ K% SPF Haseie s, WA (23+2) °C, W
(55+10) %, HHUOKER, B KEMEIREE 2 E FRR0R Rk ASTIRIm I 762 01 2> F B kit
(No.BUCM-4-2023-081502-3073), FFH (SLishPyis BEAE TR ) FHOCER .

1.2 Zi9y

SMFIEZ R : B 10g, M 10g, 5145 10g, FEHE 10g, ER( 10g, S 10g, BETRT 6g,
JOEAT 10g, BRI 6g, H1A7 10g, ZRUAM 15g, & HEL 6g (ALt BAZHZDA R AR #b5 278 21010767,
21010672, 21010323, 21007321, 21013923, 210014001, 21011072, 21003471, 21011067, 21011023,
21012197, 21020765 ) &35 45 Be 77 ORI FIBC 7oA 21 /A8 (R F)AF 1g A2 T 4225 10g). FUIRARE A (40mg/
o WWAREEEZARAR, #t5: 220801) « WA FAAAHIREIEEHR (2mL: 0.5mg, BiTH] 525k A5 iR
AT, #5 LOT329173) , UiEEEA (OVA) (10g, Sigma A, $5 SLCP1458) . EEAEEF (50ml,
MBI aw], §85: KX0210054) , #tZ (20mg, aladdin A 7], 175 V107238)

1.3 i

BAFEER G R BT 5 (ELISA) & (A& 4 (interleukind,IL-4) , FH/%&-5 (interleukin5,IL-5) , H
4% 13 (interleukin13,IL-13), IfiL.if T-#k -y (serum interferon-y,INF-y) . I8 2 it ( Adenosine Cyclophosphate,
cAMP) , MEEZ 21 (cyclic guanosine monophosphate, cGMP) , i & #)% ¥k & 1 E (immunoglobulin E,
IgE) ) (JLIFEEEAT, #5405 : IMJ-01598R1. IM-01501R1. IM-01492R 1. JM-01605R1. JM-01955R 1.
JM-01434R1. JM-01470R1) . ZEPEE. —HZ (EHZ, 155 10023418)  Jo/KMHE (HZ) | 4 (b
FHRERHEARAT, 175 202009260  THFARFEGRM (FEEMAF, $8%5 ZLI-9609) . H{Emfiz (Fhi24:



W], 525 ZLI-9555) . VG JL 4 (LEAGENE A A, 575 DC0047) . Bihil % (aladdin A 7], 525 V107238) .
TRIZOL (Invitrogen, 575 10296028) . 5 NEE ([H 24, £5'5 40064360) - DEPC (MDL v 7], £¢'5 MD911875) .
UltraPure Agarose (ABI-invitrogen A&, %5 16500100) . SuperScript III RT 1¥i%%3% kit (ABI-invitrogen A
"), $2%5 117520500 . Sybr gper mix (ABl-invitrogen A #], 525 4472920 ) .

1.4 X3

XL-50 B AR (EFBEAT]D  FT-DLY-1063A 248 7t ks B XGRS0 (B8 575) . DT-8838 B4T

ASMIEA S TSI EAAE . 402A1 BB A0ES . SN ThaeA, REHERTRF, 352 B2 ThReREbR{X
(Labsystems Multiskan MS) , ACS8 4Pt #/l (Thermo Labsystems) , TG16W Mfi & mid .00l (Ef) ;
GNP-9080 B ff /K AR IR EE 7748 (™) , ASP200S 4= H 3t /KHL (Leica) , RM2235 LA EY) AL (Leica) ,
HI1220 A% F & (Leica) , HI1220 BY/KIBHL (Leica) , G1150 H B A i R4t (Leica A7) , DM3000
HEHEE (Leica) , LEGEND MICRO 21R ! &5 50 mil A% 25004l (THERMO A#]) , Nanodrop lite 43 /6%
FE1E (THERMO) , ##i#% (Eppendorf) , StepOne Software % % i€ & PCR 1X (Applied biosystems (USA)) ,
EPS 300 T H3Kk{X (biorad) , 2500 ZEEAL EAX (biorad) .

2 ik

2.1 SEERENY) Koy

SPF 2% SD K 60 W, @ MVEMEss 1 A, RHABENE TR 5 A, RIEFEA. INE A A
TE S BN R A SR SR BUEE CVA 1 (CVA 41 . CVA K BRXR B39 IE 45 & sh s R 40 (CVA
RARBRG L) « it zsfladl. ik hdl, 412 H.

2.2 HEAYHI & S VPN bR

ZHRSCHRT S OCVA 1, o i o S SR T s v S B O 2 L SR SO B, B ik
WIR: SEEREE 1. 8 HA T RRMEIER IR A A A EER 1 mL (N EFIIEE 100 mg AEEE 0.25ml,
AFRERK 0.75mD , BUBCRE . B 15 RIFR, BRFMWA 1%0VA ¥, K 20min GRE 2ml'min™) ,
HEE 14K, WORAKRR, WWFRKRRIIZEN . BAREE: ERREBRREST, SOB KBRS BE RS SE
AHIE [ [ 111328 B 35 A AR 8 55005 1o A R N O B 2R B ER KV, BORIREN 1% OVA IR, B IRIUR I
[24 20 min; @CVA WRBAGIA: 76 CVA HFEAE B4 XARIG RT3, KART-T: MR R X2 F /RS2
K S B 7 A4 A DT B JSBE - 2 B R % SCHRAF 2 A I R XA (3 X)) B TR ] (1~2 /D T21, 43351 T
I 1. 34 54 7. 94 114 13, 15 R, KREETEXIES, FH XN, 0 RAGH 5E R, B
BIAE Smes™ts MR (2342) °C. B 50%~55% MRS R 1h, MEE 15 KPR, B 2 RIRA—IR,
PALRIE R AR KUPPIRAS, F782 4 Ko MG T 2 Bl BB SCRIS1, s G 8RB e . il I R K BRI A L 14
K H B AN LS TR ERBERR FRIR R - (0.15gkg"-d) 7k, M 2 RIFEG, FBR FA-LLKREA
30g L I HCIRIR R IR EE H 3ml/ R, BRH 1R, WG 16 RIFEE, B0 2 ReG—IR%), 45255k, VDMRIE
FIRAS; O ZE 4 : 78 CVA RURBIGGAHIERE L45 FHE T, RIASZIRSS 16 KEUR 2 HiH 4 T4
M ZSEE A NIATT, R 1R, IR 30min, JE4E 14 K. @FMIEZ A : MK 16 Kit, 75 CVA K
REA R EERM 45 T R bR 7B T, R 1k, 1ELE 14 R @ AH: SR LA K.

H AT R BRI UG — BRI brite, R3S 28 SR, RN — RSB R E. 173)
(O 5 2% B AR . LR T e DB T XGRS B2 T s WU . & AR PR cGMP,
cAMP 255 BORFE A2 T 8T .

2.3 MY

S SRR A ST R R M R ik A b 23 1. HOIRAR = A B H 25770 &, KR ZFIES
NN 2R 6.25 fif. R KR 6.25 M RERE, Sy LML 25K 4.19g kg -d !, FUIRAR
BB 0.15g kg -d"!, AHB AR NIKRE N 0.5¢' L, FFLk 30 8 SN



2.4 WIAEFR
2.4.1 KE—BRE

—ROREAE: SEIG AR AR SR RANAS . B, BR. IBL P, BERERIL
242 RBE. POKE. TR Conl X R PO BT O FE Il

WA 1. 8. 15 RMlES A4, CVA KR4, CVA KRR . YoKE. IR, ORiX &N
JEOTULIREE, FESREREE 28 R, WIE I A KRR IAET & YoKE. HLHE. OFT XA P T iR
2.4.3 WU R E

WS S E 55 29 REPIF AR, BT 338 58 4 (1% P41 25 (B S5 AN 107 mol - L BRI = VA
60s, SRJGRFFALA, (EPFERANIER 60s GO & THUH KR . R RIS IR msky K
P BV TE B IR o ik S R T BT A g, E SRR IR 4R 2min P K BRI
2.4.4 KESETIRENE

KRS TR R S8, MEERKRMMIThAEIA . R 6 KRR, A0 5K R SR BN A
N, BUEEE 5RNERE . PR E S, ME REREE, idsk FVC. FEVO0.1, FEVO0.1/FVC%% i)
REFE AR -

2.4.5 I IL-4, IL-5, IL-13. Ifii& & IgE. INF-y, cGMP. cAMP

fliThfe s o g, 7RISR A K BROIE 32 3 Ak By BUfL, 4°C, 3000r-min™', 220342 10cm, 15min J5i2
iy, E-80 °CIRIRVKAR, XTI 4T ELISA Fill.
2.4.6 KB SCAERELH UL S 7

FRPIRA WS, WFEENY), B KERA AL, TN 4%2 R 2, BE R e 10 2T
RTEM &8 Bk, A, R KRTHSUESGETESL R A, FE dum, HE Y4, HETH
HE A MEE %R RIS EARA, MESE . REAS AR, It 23 98 hE 4 H IR i 1% 0L o
2.4.7 KM RT-PCR Ml e i 41N cAMP. 1L-4. IL-5. IL-13 ff] mRNA &i&

A EFRIDOR UM ZE 25 RNA (Trizol ¥5) , FHEREHEREL UK 21T RNA L&A {H invitrogen ]
T3 5% AR & superseript I 17 5% & B cDNA, Wi 5 5% 42°C, 7K¥ 60min; 85°C, S8 10min; Realtime
PCR [N 41 95°CTAEE 5 min, 95°CAEE 10s, 58°CIE-K 20s, #EAT 40 MEIR, 72°CHEMH 205, FR1F %3
HutE & Ct I =RIFLIIME, IASEER R A ARSE R, S8R 2209 QX H 5 & JE A
RikgE, HEILFRANX: ACt=Ct (FEARKERD -Ct GEFEAX NN SR , AACt= ACt (FSZIRFEA) -
ACt CEHEAREARALME) , HIEERHXTERE =220, K514 h b [ B EREYIE B RA 7%
HER, SIMFEIE 1.

x1 51975
Table 1 Primer sequence
4R Gk adl B T
CAMP IEME51Y  TGAGGACCCAGATACTCCCA 20
5% CAGGTAACTGCTGTGATGCC 20
4 IEME5Y  TCGGTGAACTGAGGAAACTCT 21
E 5% GTATTTCCCTCGTAGGATGCTTT 23
EME5Y  ATAAAGAAATACATTGACGGACA 23
5 GBI CTCTGTACTCATCACGCCAAG 21
EM 514 CCAGAAGACTTCCCTGTGCAAC 22
3 s ATTCAATATCCTCTGGGTCCTGT 23

2.5 Giit2E o



KH SPSS 25. 0 AT ST, T AR A IEA 0 I BbrifE 22 (xTxs) Fon, ZHZ A
KRHBRH R T 250, HEFIERA tf5%, 2R Dunnett-t #5536, P<0. 05 NZERAH ST =
e
3 4R
3.1 XK —BRAS 1 52

IER AR AR ERKIER, SRR, TRARIER, KEBEREE, RPLREL WIRIER, RIHE#HTTAE; CVA
RARIMALER AR BI85, SRR, AR, REDE, Bkt KRR, PR, FT
#7; CVA AAEBKS, WAIEY, BAHEAHE, WEBOFE, RNAH, MR, KRIBHTE; &
HEIEZ L WA, REIGK S, KBDE, KRR, SBLRE, RN ITR: MR WP
THEA S, REDRE, RIASR, RSRE, KT
3.2 SRR K AN RN (A B WOK R LR 1 52

K 1R, SEA4MLE, CVA RURFA4 S CVA AR E L B2, LEiF¥EE L (P>0.5) 5 S
5 8 R, HaAAMLEL, CVA RARI A & FEIC (P<0.05) , 5 CVA ZAHEL, CVA RARBAE 414 5
BIEE (P<0.05) ; LI 15K, S5 AGAMEL, CVA XK A4 BR RS, KSR S8 n, AR
BiE, ERBWEGIFERE L (P<0.05); 5 CVA 4IHLL, CVA KUK FIG AR R 2K, oK S,
ML B &, ZRWASTFE L (P<0.05). £ 2.

%2 ERAEST K BRA R A . OKE. IR (X+s, n=12)

Table 2 Effects on weight, water intake and anal temperature of rats during modeling (x™+s, n=12)

45 RYGIREE ] i oK E AL
gkg!d! IR /g /ml /°C
THAH 1 245.83+1.96 42.06+3.33 38.12+0.10
8 295.50+7.18 46.90+2.04 38.02+0.23
15 392.08+6.70 37.16+1.35 37.51+0.18
CVA RARFAtHZH 0.15 1 242.36+3.08 35.77+2.48 37.76+0.11
8 312.00+£3.0592  48.59+5.33 37.58+0.08
15 350.55<13.119Y  46.18+2.39"?  38.59+0.10"?
CVA 4 1 244.36+3.23 38.94+1.97 38.17+0.13
8 322.55+5.43 39.0543.50 38.19+0.13
15 386.27+8.08 38.55+1.99 37.64+0.13

H: H5EAWARER R, PP<0.05; 5 CVA AR EA, 2P<0.05(F 3 [F).
3.3 S AF I ) oF K B A [R] B T i DX B U G TG Cadl FBE 1) B2

ISR 1K, FHBMTER: KRE 8 K, HEAMAMIL, CVA RIRAGAL T A by A FIIRE
JhE (P<<0.05) , 5 CVA A KREAHLL, CVA RARIAA B A FIVCRETE (P<0.05) ; S5 15
K, HEAHME, CVA KR Y45 2R Bl X DY JE TG R FE 3 = (P<<0.05) , 5 CVA 4HAHLEL, CVA
AR B A 2E KRR 0 i X 2 DY B TGO iR FE 35 7 v (P<<0.05) o L3R 3.
3 IR AN IR B0 DX R DU JBOTGONIR BE B2 (x74s, n=12)

Table 3 Effect on temperature of precardiac area and paw heart of limbs of rats during modeling (x™+s, n=12)

2H 5 IR FJ (1] CVETIX s R HE AT
/g-kg!t d! /R /°C /°C /°C /°C /°C
THH 1 31.98+0.13 27.014+0.33 26.85+£0.30  26.73£0.28 27.22+0.19



8 31.83+0.29  28.18+0.66 25.54+0.49  27.18+0.26 27.23+0.25
15 30.96+0.30  27.36+0.39 26.23£0.24  37.31+0.32 27.14+0.23
CVA AR
FHA732H 0.15 1 31.29+0.24  26.96+0.39 26.95+0.26  26.91=0.28 26.97+0.16
8 31.69+0.40  28.36+0.33 28.2+0.65"  29.37+0.43Y2  28.49+0.19Y?
15 32.25+£0.262  30.65+0.19 V?
) 28.7+0.33"2  30.67+0.39Y? 20,620,141
CVA 4 1 31.70+0.18  26.78+0.35 26.65+0.22  27.38+0.21 27.48+0.24
8 31.6940.40  29.64+0.41 27.48+0.68  27.74+0.32 27.35+0.34
15 30.59+0.56  27.28+0.46 26.1+0.34 27.79+0.23 27.13+0.30

3.4 5528 KGR EX KRB E . JOE. YOKERIFIE

SCEGEE 28 K, 5 AL, CVA KRB 44 o7 & B B K DOKES N, LR A& (P<0.05) ,
5 CVA 4LAHEL, CVA KR B 45 4 A B 5 B S B . UK 88 n . ATIE T+ (P<<0.05) 5 5 CVA KRB
HARLL, AHhREa . Sty b H PR B OK E k> TR (P<0.05) , i EZERLHESIM R
X AR, R ARRARE. YOKE. ILRESF LHESI¥R L. Lk 4.
4 EREX KRR R IR POKREME (x+s, n=12)

Table 4 Effects on weight, water intake and anal temperature in rats after modeling (x™+s, n=12)

45 YRR E /g K & /ml N3/ °C
THA 439.28+12.04 44.13+2.44 37.43+0.14
CVA MARBH  0.15gkg'd!  368.87+8.779)  60.45+1.96Y? 39.07+0.12D?
K

CVA #4 416.07+14.78 37.05+3.52 38.11+0.14
A Hh 73 {2 0.5g-L!'d"! 388.30+6.35 49.55+2.18 38.34+0.12%
ZMEbnZ 4.19g'kgt d! 371.24+10.17 43.50+2.45 37.81+0.12%

W SEAAFEREAMEE, YP<0.05; 5 CVA AFIE AL, 2P<0.05: 5 CVA KRB 4 [F S T AH L,
IP<0.05, 5 ZR AE A R AH L, YP<<0.05. CR[ED
3.5 Z5 28 KRIGEARJE T - 2H R BRI X R U T T Co it P 1) 5 i

M, CVA KRBT L0 BT X K DY B TCC il B B B T iy (P<<0.05) , 528 [H4ARLEL, CVA R
AR BA A5 2H 0 Bl DX B DY OO FE B BT (P<<0.05) 5 5 CVA KUK, AAhZs il SMgibng
ZH P ZH K B A X R DU TGO IR FE BRI (P<<0.05) 3 SAnHb R, R EZA KRR O A . A
THROTODIREREL (P<0.05) , £ b A EEIROEREZE T CHER %8 . WK S.
F5 AR A K BRI IX A DY JBOTUL iR BEF 2 (x+s, n=12)

Table 5 Effects on temperature in precardiac area and paw heart of limbs in rats after modeling (x™+s, n=12)

4 YR LAETIX/PC J k/eC VA ® VERWAS VERNA®
THA 30.88+0.34 27.32+0.23 26.1340.82 27.27+0.31 27.2840.26
CVA KR 0.15gkg!d! 32770269 31.80+0.25  29.40+0.54"2 31.57+0.29  31.71+0.24"»
RFIEAN n2) n2)

CVA #4 28.25+0.56  26.27+0.45  26.73+0.55 27.85£0.22  27.49+0.52
itz 0.5gL'd! 30370430 29.45+0.49Y  27.08£0.83Y  29.30+0.88Y  27.41x0.55%



FMEIEZA 4.19gkg!'d! 26.96+0.523Y  28.37+0.45Y  24.27+0.393Y  27.02+0.65%  25.59+0.50%%

3.6 A S X R BR 2min P IR A T Th HE SA
524, CVA RARBAIZHF CVA P4 KB 2min A RZBXE RIS 2 (P<0.05) , 5 CVA 4l
AHEL,  SEME L 2 A B> (P<<0.05) , 5 CVA KURFAMGAARLL, S0 k0% 21 nZ i v i oA o /b
(P<<0.05) , 5 CVA AHLL, A Hh 23 i 2H FN St 1 b R ROk 4H K BR R Wk 8B S sk /D> (P<<0.05) 5 5 CVA KL
IRBAALAR B, S 1k ki 20 K SR i o2 (P<<0.05) » 5 A4IMEL, CVA RURBAG4L. CVA 4
PR FVC BEIK (P<<0.05) , 5 CVA 4L KERARLL, At 23 B8 20 A0 S bR ki 4 4 KR FVC i
(P<0.05) , 5 CVA RARFAGGALAIEL, FMFIEZA FVC THE (P<<0.05) ; SAAHZSEAIAIEL, Sl
FEVO0.1/FVC [#{%, FEV0.1 {FAH2ZMZERTE I ERE L. WK 6.
6 ERE XA 2 min P RZIIRE G ThRE IR (s, n=12)

Table 6 Effect on coughing times of rats within 2 minutes and lung function after modeling (x™+s, n=12)

Bk FEVO0.1/mL FEVO0.1/FVC%
A1 J& BRI FVC/mL
THA 6.67+0.41 15.00+0.87 6.10+0.54  0.416+0.052
0.15 0.584+0.066
CVA AMRBIfH  gkg! 11.09+0.59 D 11.25+0.44")  6.46+0.59
CVA 4 11.83+0.66"” 9.91+0.73")  599+0.42  0.614+0.045
A b A2 0.5g'L"  10.00£0.43? 13.28+1.167  7.80£0.41  0.597+0.026
4.19gkg 6.33+0.82  0.432+0.0379
FMg 12 ! 9.00£0.399  14.40+0.94%

3.7 KRB S IgE. IL-4. IL-5. IL-13 ffI540

5 [HME, CVA XARBIGART CVA AP 2H I 3 & 1gE 1L-4 IL-13 BIE T & (P<<0.05) , 5 CVA
HAHEL, CVA KRB IL-4 FHE (P<0.05) 5 5 CVA ZUAHLL, A 258 41 Fn Mg 1k nZ 21 i i & TgE. IL-
4 FE(E (P<<0.05) , 5 CVA WARFAMHZHAREL, AihhsRfiad if e IgE. IL-4 FF{% (P<<0.05) ; 5 CVA XU
FIAGEAREL, SHF1E% 4L TgE. TL-4. IL-13 $FRMK (P<0.05) ; S, SMEin%dl 1L-13 FRK
(P<0.05) . W& 7,
P& 7 ARG R RUMTE B IgE. IL-4. IL-5. IL-13 AU (x+s, n=12)
Table 7 Effect on serum total IgE, IL-4, IL-5 and IL-13 in rats after modeling (x™+s, n=12)

GBIk IL-4/pg-mL"! IL-13/ng-L"!
H % M3 % 1gE/ug-mL-! IL-5/ng-L"!
THA 4.075+0.056 115.92+1.09 30.61+0.31  50.30+0.70
0.15g'kg 31.02+0.54
CVA XARFAG2H ! 4.497+0.052" 126.02+1.18"2 57.68+0.57"
CVA A 4.410+0.056 V 121.44+1.73Y  31.81£0.34 56.09+0.77Y
AR 2 0.5g'L"!  4.015+0.048%% 116.78+1.579¥  31.46+0.23 56.77+0.29
4.19gkg" 30.68+0.51
FMg 12 ! 4.221+0.07223 110.17+0.70%% 54.23+0.333%

3.8 KM cAMP. ¢cGMP. INF-y {520
52 HHMtt, CVA KUREAGA cAMP Bl B F+5E, ¢cGMP. INF-y [k (P<<0.05) ; 5 CVA 4L,
CVA KRG cGMP. INF-y [ (P<<0.05) ; 5 CVA XUARBAGGALHI L, A bt 243 fo 2 R St 0 20 5 20 K



B, CAMP [£fIk, ¢GMP. INF-y JI& (P<<0.05) ; 5 CVA AL, AfHh 23 (g AN S 100 20 9 41K R cAMP
PEA% (P<<0.05) . WK 8.

F 8 WX KRG cAMP.  ¢cGMP. INF-y (54 (x+s, n=12)

Table 8 Effects on serum cAMP, cGMP and INF-y in rats after modeling (x"+s, n=12)

Ik c¢cGMP/nmol-L!  INF-y/pg-mL’!
2H ) 53 ¢AMP/nmol-L!
224 45.18+0.74 2.810+0.040 2757.33+28.84
0.15g'kg”  50.86+0.47" 2.524+0.040 Y  2356.12+13.23 12
CVA R4 :
CVA 41 49.57+0.92 2.903+0.036 2878.18+25.09
A 7S A 0.5g' L  41.47+0.94% 2.989+0.045% 2862.98+37.09%
4.19g'kg”  42.79+0.729% 2.798+0.039% 2822.09+30.68%
By AN A !

3.9 KB4 240 BE 7 AR A 52 )

FEARK B S SCEHGIEAR LR . CVA MR A B ALE B R Y2, BRI BN, 4
LU ZIRAE, HEPNRAL, SR L REARIRAE, Mg, IREEE, A RE g, KERH
M3, BRI AEY 5K, CVA 45 CVA RURBAGGALAILL, S50 2RI S, HEFIRAL, A8 F e 4mfafid
W%, RANMNRIE, FRRSEEY IR, A AR AR M B A SRR IR AR, R B AR TE . T
%, RONMLIZNE, MR, S5 CVA 4. CVA RURBIfAE . WHE 1.

D E
H: AT A4 B.CVA KARMGAL; C.CVA 4; DATHIZEEA,; B
K1 KRERITHLIES S (HE, *x400)
Fig. 1 Effect of lung histomorphology on rats (HE, x400)
3.10 ARG R R4 cAMP. TL-5. IL-13. IL-4mRNA {50
HEEHME, CVA RARBIA IL-4 AXRIAEFEIC (P<0.05) , 5 CVA XURFAMHZAHEL, At R4
NS IENZ H B2 K R IL-4 AR R B BT (P<0.05) ; 5 A4MEL, CVA KUK CVA 4
cAMP. IL-5. IL-13 fHXRIEE K, ZRITGEIFE G 1M CVA KARFIGAAELL, A7t 23182 A S 1k
%A% cAMP. IL-5. IL-13 fHXNREEHF &, ZRESHE L. &9,



O IERLE XK R cAMP. IL-5. IL-13. IL-4mRNA [540 (x7#s, n=12)
Table 9 Effects on relative expression levels of cAMP, IL-4, IL-5 and IL-13 in rat lung tissue after modeling

(x£s, n=12)

45 YRR EE cAMP AHXF  IL-4 AHXY IL-5 AHX¥ IL-13 AH%}
THA 0.925+0.120  0.910+0.109  0.893+0.147 0.952+0.109
CVA KRBt 0.15g°kg! 0.718+0.363
| 0.744+0.039  0.643£0.026"  0.696+0.038

CVA H 0.739+0.101  0.753+0.034  0.791+0.092 0.813+0.621
A M 7B 0.5g-L! 0.866+0.024  0.883+0.055>  0.866%0.032 0.880+0.041
St 1k 41 4.19g kg 0.825+0.049  0.879£0.033Y  0.833+0.052 0.895+0.122

4 iR

W R AL S A1 I i A R 92 i () — A e 28, o AR 0 R ATLAN [R) 23 9 AR BRI IE i A 2R A0
JABIE S R 2 M E SRR . R AL AR FARN A AR & 23 CVA AR I EZEER, AP AREAE . N AMH
G KRB « ST B 2R 2 L R B i, RS 2 CVA I 32 BRI AFAER . B 5 AR 5 22 R R,
PRI 2, ImRH CVA RURFAGIER 825 H 338 hn, gk — B at 5t B 253077 2 L o a vl &
Ko SR H AT HEAAI 7 AT FH P 3 A 2R A0 o5 G e i A S P i (<, T 8 1 H R R HOARAE, X
T SR P S HRE MRS G ST BB A . A TR RS PR S HHIE S G R,
AT SR BN BAR B SR I0 3AA,  S56 HATImIR TR K, AR FMIERTTE . GEIREI. M dahs . L7 IEIE
4 ANTTTHN KB CVA KR B Uk 5 & B 1dE 47 A1

HEDRRAIE N RIB ) —Fh 2R, Rl TR, AEAM, BEATHNMRR, KAT5%W 5,
j& CVA RAM FEE G, THI 0 CVA ARREAE G L IR 1 AR T I, BURKEE RS 42 &
BV =, TSR, i, TE ORI s 53— 7 AR RS R N JEAT KL 3R TR G AR, AT IRAR A,
AN, $ILFEN], ARNBYEIEIN, RERME, Ju4pm. EHNRAR, e, ESALN ST
GAANEE, TG AR RZE, RTARANTTRCAR A, — BRI Rk g alifs £, W<k E, bk
Wz ke, [F S RE N MRS . BT DA E KRBT R B, 45 i R UEMRAFAE, 4 CVA KR
TRUESS SR SR F O A A AU A0 I T v S B0+ B0 2 B A R R S A UK SO 1 CVA SR A, A 5K
6% T HAASLADL ER X I SZ RS S5 B AR N RRAIE, S IAZG T RDIRIR R i S B A AR, ELFERTIRAS,
I KPR B R N AR REAR o 9 BE 038 DL A BR IR A (R IR 45 E0IRAS, AT i CVA KR B3 1)K BR B A5
Ao AR S P i IXUER B 00 FR I R R I i 52 R P, R 20K, TR, Toolid, Ha0%
SEFA R NIRRT, T S R R e S, BRRDEEAR . 25 GRS, AR SO AR R YOKE. ATE. O
X B DU R TGt FEE A A AR BB UE 1) 32 B IR o« A i B R, CVA KUK 9349 2H K B A 4 o B MG K 42
18, R E AR, YOKENZ, TN ARIRI. R, CVA KR I 28R 5% W s 3 vy, il
Dife e, B2 CVA BRI IR, 5 RIFBIZWAE . Bk, MEETE b, A CVA KUK
I BEA CVA IR BRI, SR 1 Uk IHF o

% 3% S 1 i A — PR R SR B B e g, A PR JORE T vy B A A 3 9 2 L 3 B R p L
(90, T8 9 R WA T S M R 4% o DA FE R B, FEAHRERES R, A |/ s KU AN A,
T X 7 JivE 22 S B T T 4B 1 (T helper 1, Th1) 5 Th2 42 (A1) S 7, X 2MAR R ImE iR
A FFEAAAEI S d% 2 FE il . Thl 4HM0 R A MR AR 40 N S I PUR G s Dife, B A 22 I8 Thl 4 R
0% v (interferon vy, IFN-y) FR-FAEN—Fift R IE R, W2W0H ERRA A TTB BT, EA 3RS
2 i e AN R 5 JE AR TRV A TR T DLdak PR i T/ R 4 Ginterleukin 4, IL-4) I/, /b IgE [4E
R, EHAE EAMEFE A, Thl 40H LA T TFN-y 55 8 B RERG A OC, 1T FE A2 3R 0 1 I g < vy
SSVE BRI R P2, R RIS R W] TFN-y 7K 5 8 it (85 A i T BE S IEAROG, e iR R R, B
AT B M3 IFN-p 72BN S R A IARIA AT, 2B S e R AR A N fa e R 3= Y, TFN-



y TERERG TR BFE FMLE AN 2 4B 2 . ARF T CVA KURBAG 4L TFN-y (R T IEF 41, it 2 TFN-y il T
TR, S 0 2H AN A Hh A A A T o0 BRZE T 5 T 2 AL A B, ZE 3 I C VA XUER FF 4 2H HIR iR 25 PT e
Xf IFN-y B —E M, (HEAAR RIERE— P RS RE.

Th2 R R B S 55 R 15 BN AT 280 SR PR TR M AL 40 L PR VB A 5 R o PR AR S P R N )
ARSI PR IR 24K (Protease-activated receptors, PAR) Fl Toll ¥ 52 ARG <08 7 408, H)¥ Th2 A1 2
RI[E AR EA (Type 2 innate lymphoid cells, ILC2) G AT 2 BGRENZF, MNir=EE L2 L IL-4, IL-5
(91 0 TL-1324 93 Th2 40M R+, (it EOS FHAE KA M A A S5 4E . ARRGH M3 2R FI B0 o0 i,
25| e T8 E RS i S P20, IR ST R B, CVA B3 INGE TL-4, TL-5 1B ABE &, X 54
7t ELISA. RT-PCR W7t 45—, K& IL-5 AlZER A E, (H CVA RURFIGAAM CVA AT A G &
H, REATAF R, SHTEBORIR N B, fFE CVA AUE AR B A5

BRI E (cAMP) 5T S filfk s, Qe 2 A0 M DS iy, SRAAHT#h 2 AR RS REOE ST A FH TR
fik F RS R L) 52 A 0 IR BRI, 7E Sk f5 G A R IR Y, 2B T 800 B 1S A (protein kinase
A, PKA) , JBId A A B R SCR ST 55 7 (BB, IS 2 40 1 XA 1 . IARIE ALk B0,
LHUAHIHGE . FRIER, ZEHHE B ZAR-cAMP RANIIEETTHE, PR IIIEIE. BHREIER, &5
PE-M ZAR-BEIR ST (cGMP) RGN IRETTHE. K2 B SLI0ARIESE T [ i K A3 cAMP & &3 &,
cGMP 7K 1E 5 P RS, AHF 78 ELISA 45 5% W CVA KUR A 41K R cAMP /K175, cGMP /K T[4,
L N REBEAR—E IR PR IE A A RGIE R (T §E4E, {H RT-PCR 45 R B R EGTH#E
MR — SRR ERA R ENEE .

SMFIEE T HBONE S AR, R0, DU, R, WA, S, R, MER, B, 575,
AL, RHEHF. FhOig. GAT. BRT. BRESIB 5 RERIELS, WBUEAL, bRAAS, AERIE, BE
WA A, SORRIRZUE: &4, R, Ok, B, SeFbE. SoRhmae: MmO, %, #
7, BURIERG TR BRI, WANKGIRE, FREAEH, BXIER, FROTEERE, TR eoen 5 e G X
RBAGIIE,  HAT RO AN 22 APk OO I PRAE 7 I BE R S 30 30 e D 100 AR A 45 IR R B, Splg b n 4 5 4 Hh 4
A EEAE VR YT 45 R ERCRAHL, 5CVARURBIGIEAREL, Sty 10 20 5 A0 b 2= AR 2 V6 T J5 KRR Wk URR
FAK, WiThae (FVC. FEVO.1/FVC) B3, I S IgER 28 5E K T-F#K, MiEcAMPIIE T &, cGMPHIERE.
B2 5CVARIR G IE AL, AR oK BT R0 B 45 XK I R IR 23 b X RT-PCR 4% R
b SRR 2 S A A 2 R 2 RO B B R ZE R, SR BRI HE S 1k o UER B A R R R
2 FE DL R DR QO 5 T A S IR s A 0 SR R AE 435 - A B 9%, b JXUER B 445 FROE 2R 3 A Sy — ol
R, VA ARTERMTT, SCIHTHAR MR R BRI AR 28, AFRA T2 5 A KRS P9 AR B A B A 6 A
350 F<HERRFUIRIR 2 A BB RS, A BEARIL S EUR G IR (ARG AR D , BHARER
B SHBATE f2 B BIAT, B IR BEAN 4%, 5 AMBE IR BRI 2 1 ol B 1 S A 0 1 s v 55 5+
HEOAEN BSOS ERPRES R R A M, STk SRR A AR AL, (HR A ik it —
ARTL . WO ELGIVE I A b, A T AR UOIE 285 A AL 1 IR R B 075 48 R P RS T A BB A R IR
WL, BEERUHIEARGE R, BULTE LT MNE L85 RA R, EFFHE— PR QN E Loatr, Sk
T3 RE TR CVARR B UE I R 28207, AHSR RN T R BB LR G T i — N, A BATE#, 77
FRIEERI IR, SRR &, AT “YS LS X RUEIIRIRS T 725, BEBIRITT 80 EB A R 8 R
W BIRRES, X2 FBEREBm AR — AN EE .

g5 BT, AHE TR I CVARUR A IEASE R, H 25 CVARVER B UE IE I s s, T TR 2> B,
5 45 SR LA b A0 LA IIRIE 5 T A U AR T, D Hi s 24875 ¥ ik A S ek P ity 20 4 S 369 11 45 5 A5 28 [ T 5
PRt —E MRS . (R AR FIE B ANRAFAEA e It 7 . BT AR LR MIERTT 7 ERER L. R fH
b BLIT MUIE4A J7 THDW K BRCVARUR B TE 45 S B BEAT VAR, BRI TE SR R TE 77 5 R 4 R R 52 24



PIERRIERE 4L, k=X CVARURIH DI sV A ) S L AG UEATAR 36 s SRZ 0 H 5. BKR I, RXEK
R TR AT IR ST, TSR SR AR B R R K R RIE AT B R A TR . R4S S BT
H, NEE— BRIV Uik, SEE P TEAR, BB SOAE R 5 WIIFN-ySEAECVASR H AOFE ], Lo v 4
T 2 UL R A R R A PPAN A 2R
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