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1. IR EZ R —MR ERE, WA KT X H L #9545, 410007;
2. GEOITT ARG O H ST BERE s 3. Wim s gy K

[(WZE] H® %ﬁﬁkfv%%%mﬁmﬁﬁkﬁﬁﬁmﬁlhhﬂ Fik 40 RYFSD K R AL A
FHM, BAM BOMRHME, B R IRY, ﬂmwﬂo TEMN, EASERIRAEEE 5B
B SRR FACH) BB R G R R AR A”lMiﬁLﬁ%& S35 5 19~26 X A VA 7 MAEH
&oi%%wk%%@ég&@ﬁ%fﬁﬁﬁl%gm%&é@&@%m&MMM%éa,%ﬁf %R 4
BFABLE TR SmlkgBF, =@, BALXIALTAEEEKIOm/ke BT, &AHHEDET 1k, B4
TR, 2R TEEEL, 10, 19K, MRTZOAFABEABARIIE, WHANSCEE, STHREE. KA E.
ERHERE, RRETH, FRFE20R, LEWAKRAIE, WHACEE, SWREE. KRAE. £12
SRE. KRBT, FIH 2T KRBT RN T, 3L FE KR LSRRI A5 min WLk R
HEeFEAr [ Qs @ (TE), 3Ei&=+4 A8k (PENH), =& K% 1&atiE (EEP). A 3uE (RT) |; #
@%@é%&+@%A*ﬁﬁ&kia%[b%Wﬁ%%E%aCme ampiZ 18 (IL-18) | &K-F;
Mol o F AR R (cAMP) . AR B3 (cGMP) 4%, JF3t 5 cAMP/cGMPA&; HE % &, L5 Al 28 42 9%
o, 8R EZRFEIOR, 5F ééﬂkb%& #%ﬁéﬂkﬁﬂ‘ﬁzl’"ﬂ& EREHERTRY, RAKEH M, KA
B WHUNSEE, SHRBEAZ (P<0.05%P<0.01)., FHBFH20K, H52GakiR, BAMK ALK
RE., ERARKRETE, EEFOEINSEEFZ, %hKES M, KA 2% HKRHA. TE. EEP 2442,
5 min Wk 4. RT. PENH W 238, MA#ERZR P P REM, EvEMiL, K@, "Eiktmin
Wt H B IL-1B. TNF-a K-FH &, fF cAMP, cAMP/cGMP 77 #t & (P<<0.05 3 P<<0.01). 5 AEA 41k 4k
BOWRAURKIARRERERESKE 0, RERWHINCEEEIK, %RKEBRY, SRR, TE,
EEP#¥ 8] 23 K, RT. PENH MA&, Smin RvZ=oR$ MY, MaEsg b Pliamie, EvEmp, K m
B, PEBR MR e A HOR TL-1B. TNF-o K F AKX, 2% cAMP, cAMP/cGMP 3 4% (P<<0.05); #BL%
ﬁﬁﬁ%%%ﬁ%\ﬂhaﬁkﬁiSmmﬁ@ﬁ%"ﬁy,*iﬁ%hxﬁaﬁkﬁﬁ&ﬂWa%%V
ik (P<0.05), HE£E 4R BT, TOLAXRMA LA ETALARER,;, BRAMMELR S L E b #
o, i””&i*”ﬂ@ki&x BRR BRI P LR, MARIENT; BaRpa., Bafa
R AL LA R L R IR B AG IA RRIAR R R, MAZ R AR £ 7, it RARLSMBELIE 24
BB FACH) B0 B R G TR S R R, A& A R AR A AR
[EIA] B Svaok; MR EIE;, SRR, UHMEE; JRIELES

JRYL S Z K (post-infection cough, PIC) J&/) MEE BRI By, HLLL 0~3 2 201 4~7 % A i 44
JUH DU NS P K, 2 EERE AR Ry 2 S AN 8 R R UE 7 PR o “UE” X BRI BT Ak B Be R o
TR AR, BT hES Cang” P L L RO AR S, X BRI R

G JEME, BERERESE Y Bk, PIC EULITH 5&%&fﬁﬁﬁmﬁn,ﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁ
Horp BRIt R A X R e ) — R 2 K, B
EETR : HE H AP 4(81774368) s Y M I X #H & (T AR 2 2 I ST BP0 SRR 1 1% ELAG R | o
ORI H (2020046) ; 18 5 B 25 2 B 2E R Y — i 2 N . N e
0102000020020 e S TEGEFAE . L5 PRI KU . 2013 482 ¢
B4 @A s winqwmq2009@sina. com, (0731)85369185 s S R R HECAINEE | JEZ B (Lipopolysac-
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charide, LPS) i & S BER 25 1 £ PIC K FURR
R, Bz T PIC sh SL s o8 . b iR Ay
i 2 il B I 3 4 A Y i Y T R
LPS X755 S A A4 22 il B nz ik 3 ) S 28 11 O
BERZR 7, JETF T, BRA AR E +LPS % S+
PR 55 A G 19 PIC 40 4F K BRUBE 78 AT fig HL 4 it £ BH
FEUEERRIE . ARFFEIIGERIE 2R | BRI . &
SRFEFRVEAS . LA ISE 4 A D7 T Gz s AL g v
R BT HIE . ARSI Ty R M A v B 25t
FEGE LR S S HEZE B it (BB LS 2021-
0110).
1 ##
1.1 4

SPF % fat B I P 20 4F SD K L 40 2, K&
60~80 g, [RIA3~4 8, W T i B i3 s 5o ik S0 50
WA BRAF, SLREYEHKIES . SCXK ()
2019-0004, LGB HVFATIES . SYXK (i)
2020-0008. il s 25 A5 Be B e PR 58 1) 5
1 JE 20. 0~26. 0°C, AHXFRJE 40. 0%~70. 0%, 12 h
HIIE S EAEE, FERoK,  BURDRE I R 5 28 50 5
S BR A FEIERAE, iS5 SCXK(#H)2020-0006.
1.2 EEXFNEASE

LPS (¥R¥C Sigma A F], b : 0000081276) ;
BMER (LgBTRL T A b RHE A R AR, 4t
52 V10723721) 5 BREVDIE IR AR Tk A BR
TAEA T, B 10 mg, MM 1.0 mg. 4
A s 13 mg, L5 9601028191012); A
JERIEIHF o« (TNF-a, #iL5: 20220215-AF3056) .
Ho48 A E 1 (IL-1B, it 5 . 20220215-
RA20035) i B f % W B 52 (ELISA) 57 &,
Wms ST AR BRI BRI AR
(cAMP, 4t 5 . RDSF8F8U4X) . £ f M2 1 1F
(cGMP, #t5: 6MB73TCP7N) ELISAX#HI &, i
DU SEEG R E MR A IR AR o GRYITT B
RAEA G R A R AR, HiES . 20210101) 5 KA
AME(9745:023247) . 2 (185 C16965),
By b E A A BR A W] 5 Diff-Quik Je i (Jb
T AR AR AR, §245: B1022); R
ZL-HRZE (HE) Qetaidfl g (s o RAEYHE
RARAF, 525 C01058).

B HIEFE (130 emX130 emx50 em, A
thEE 25 SE B bt ) s YLS-8B EU/INS ) Ak 45 251X
(PFrd 25 JERHE & AR F]) 5 RC system BI/Ng))

YIS EEAY (26 [E BUXCO A #] ) ; PL3002 % i 1
K. AB204 B F 0 HT KV (Mg Re 6 ) 24X
2 FIABRA T ; MACHL. 6/R B & 50 5 s 8 VA 55
O [FEBR IR BHEE (FPED) AIRAF ] En
Vision 2105 B Z DI GEEHFAR L (FA4 35 /R BRIKL 13 A7 PR
)5 TP1020 BUME KA . EG1150 H &Y 7 B 4 3
Hl. EMUCT 2] 5 0L (8 ok R AR A FRA R 5
Image-Pro Plus7 % {6 K% 73 ¥ R 40 (€ [H Media
Cybernetics 23 7] ) 3 Pannoramic MIDI %I 4> 5t ] -
HEAL (69 - F| 3DHIESTECH 23 7 ) ; DT-8838 4T
ARIERAL (RN TR g i i TR A R AR
FV3000 B 7 HreH 288 BB (H A< OLYMPUS
/3 F)) 5 RE-2000B i 7% kAN (i oA a8 AT
BT
1.3 %4

15 AW RS A A IR, K O
JLZGUE E ) A QRO AT " Al RAK
30g, MEHE30g, X530g, £424¢, AHhEE
24 ¢, HH3 g, k¥ (ZHHSLEIyr) " A
KB AE RN e A KRR B 2
14.8 g/kg. TR ¥R M BE KA ARA
AP, ORI T AT 0 5 X R B 2 s il
%, 25U e /KIZH 30 min, AU 2YK, HHK30min,
L, BT, e R 28 A AR AR B R 2y
1.48 g/ml (25, B 25 W% 100 ml % B 50 %% i
FEF 4 COKAR ., ImAHBIARE A . Lz ()
A 25 ) w25 BRAF, BAS . 10 ml/sZ,
UET: 744022180) , Fae HE N RN I BB 55 240
P A5G K B H 25 257048 0 5 mizkg.
2 HiE
2.1 FhthHp e radsk

ARSI T 2021 429 A ARG SEt, i
# . KPR 40 HANAR SD K R iy M 7
V)G, RABEVECTFREER 10 RAE N2 A4l
Tl 45 KRR HH 08 B+ LPS % S+ U 3 25 AL il £ PIC
B B, SIS A 1 O R FH A B A N7 A v R b
R B FHIRAE, 50 g4 8 +5 2 0 A%
JHEE, AR 30 min, BEH 2K, #EZZ10K, HEA
S . ok, SCHES 11, 14, 17 K LPS i &
VP RAE R BB B R 3% 1) 55 S e 1k
IR, B B T AR B 0. 4 mg/ml (1) LPS ¥,
AR 1 wgit8, BH 1R, LRE
12, 13, 15, 16, I8 KRHHAMEZMHIFEZ: KK
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FURA B ZARS T, FH0. 1 mmol/L (B R IR %
R A, BIR 3 min, BH 1K, LRHERBRE.
T AR 18 R N 3 AR A R AT AR 3R W& ik R & i
AR R B . PRUOmR, BRI ST, 8
WU 48 SRR AR PEARAE , H. 3 min PIIZIEZ T 109K,
PER BT ¥ N R A R ) R BRR F R ML - 3%
POy R | VS I OA A . WELURER AL, B
H10H,
2.2 #thyik

ML 5 19 KR I 4a S LA IERY B, 15 138
W 77 TR L 45 T e BE R 1. 48 o¢/ml (W75 3
VKRR 10 ml/kg 1S, ARG 209 W 5 TR X vy 26
B TRBLIREZI S m/kgHEE , A, HA4IK
A T AERER K10 m/kgEH . HSAHMEBHHH
W, FFEETR
2.3 MEIARE T
2.3.1 HEEAE SHTEEH L. 100 19K
W75 g, AR R BRI i, SEI R 26 K,
e bR 7RI 4 AR BRI, PP BRI
g7 R,
2.3.2 EAskEaE SR TEEH 1. 10,
19 K28 (4l BRI R R Sk, 1R
KEET, SRRt BE T3, A2 HHEE , BN
HEH 0037 5 268 30 mg LT (70 °C, 4 h) J5EIK
FREE, THEMLT AT R E 2 ST iR
P S8R5 26 K, 44 b )y i 4 40 K SR (E
FOKE, W ETT R
2.3.3 dk@EamE Rl TEmE 1. 10, 19K
20: 00 fif FH 2L AP MR SR I 25 P . 780 21 KRR
AR . VUG B FiE DR, o 00 T4 Sk o A
MR IE, BEES 1~2 em. SEERES 26 K, % 1k
ik 4 R BUARTER, P RE “FHEEAT 1Y
PRI .
2.3.4 HAREFHHIE HUNTFEEH L. 10,
19K, B Al B3t 20 R RRF S A UE
o386 B RIS T I B AR B 4 A4 AR R ST s
], AL KRR, BHRKRRE T 10K
Mo gEit i AR POk R, PoKE=4T8H K
A K24 h G Rk . SLEE 20 K, #5 M 1
BG4 AR RITOKE, WH KR “nT+2
WO
2.3.5 ATHFAE  SRIRDILLA H R A
A B . P, BRI
2.3.6 AR TEZRES 27 KEL1X10 *mol/

L (1O S AR 175 W B A 22 Tl e 55 fh 45 254X
o XPR BT EAIF IR, 25463 min, 25K
JE AREEEE 2 min, T0SRAAL R BROZWOSRI 2%
PRI B2 25 A 25 RS 2L 5 min A ZBCER
2.3.7 MiZhRemlE  TECERE 27 KLU EUR R
W5 R FH10% 7K A B (3 ml/kg) I 1 569 RR I
KE, WHEIEP -0, RAE, £
B EM—KA 1 mm YO, HASE, HREE
D8 T /NS WAL AR FR E A AR
SEFE] (TE) . HE5RAFA 1B (PENH) . PFURHE
{EmtE] (EEP) . #AshATE (RT) 444845,
2.3.8 A kik (BALF) s £t 3 A %
HRFME  FRPRERE, 45 A F R,
Z R B FRER K 1 mIEBE A, HE3 vk, [l
W BALF .0, 4 °C. 3000 t/min (F.0F425 cm)
B30 10 min, BCEIEW, SR ELISA A6 I 2A50) £ i
FE TNF-o FIL-1B 7K. BALF B0 5 Ui 44 B
oK E B, W A A R FH Diff-Quik % (8 YL
AR 7, YRGS IS TTEL
2.3.9 daik cAMP. cGMP4&E M2 KEMEFE3)
JKCRAL, 4 °C. 5000 t/min(Z L2425 em) 025 min,
B EIEW, 20 CHRAT, RAELISAEMZE IS cAMP,
cGMP Frig, #AE R 4R & vl B B kAT .
2.3.10 MAaZRmE BURKERA AL 4%
ZRPRERE G, A, YA, HEYL @, 785
R LR A5 21 R B S AU ST 2 299 735 R R AE 4
JL 32 15 10
2.4 %itFak

K H SPSS 19. 047581t b, 15 5T
BIER 0 B bR 2% (Res) R, 242N
R R 7 25081, TEFHRH R,
J7 2 FFHR ] Dunnett-t K255 . P<0. 05 M 2E7A
geiter i L,
3 H#R
3.1 #EEHTOAREALKXIARE. 224
KE . IR MK B

FK1R, LEHE 1, 10K, REHS 4K
AT E . FE KR IR, ok E2ZER TS
TR (P>0.05), L 19K, 54l
B, BRI KRR R, ZME SKamD, AL
AR, PoKEBRE I (P<<0. 055 P<<0.01),
3.2 #HEMTHAEFBER M KRR R E W EN
O BS A RRE AR

TR, LI, 10K, HE4 52 4K
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F 1 SR A FRBER R BOR[FIRS A ST . 28 5K . IR . oKE TR (x+s)
21 51 s i) AL TR /g FEAH B IR /% AR/ C KoK it /ml
ESEil EADS 10 217.056. 41 11. 050. 90 36. 4120. 21 3.42+0.23
10K 10 272.97+13. 87 10. 88+1. 03 36. 82+0. 63 3.50+0. 27
H19K 10 336.97+12. 83 11.43+1. 11 36. 640. 37 3.45+0.23
FER 4 EADS 10 216.53+5.73 10. 58+1. 03 36. 32+0. 35 3. 4310. 33
H10K 10 265. 85+12. 90 9.55+1. 96 37.310.34 3. 67+0.27
19K 10 298. 7710. 85" 8.93x+1. 79" 37. 90=0. 44* 3.97+0. 29"
:a) SRR LR, P<0.01; b) S525 HAFRE LA, P<<0.05,
FT2 B A AR K B AN ) B T I P T RO iy DX Ll (°C, x#s)
20 5 i i) AL 7e UG A PTG Fe RO AR IBITG SV
EEE ESBS 10 32.42+0.23 32.4540.23 32.53+0.22 32.47+0. 23 36. 46+0. 20
10K 10 32.50+0. 27 32.47+0.23 32.63+0. 34 32.58+0. 33 36. 42+0. 17
H19K 10 32.62+0. 28 32. 60+0. 30 32.70+0. 52 32.530. 19 36. 4740. 19
P4 1R 10 32.270. 29 32.230. 35 32.32+0. 34 32.32+0. 34 36. 43+0. 25
H 10K 10 32. 83+0. 36 32.78+0. 37 32.85+0. 44 32. 85+0. 44 36. 67x0. 42
FE19K 10 33.27+0. 16" 33.22+0. 37" 33. 42+0. 19V 32.98+0. 29" 36. 68+0. 15"

s a) HEAHRIM MR, P<0.05; b) 52 4H R g,

SO R TGO RS AT ORI e, 2R seit
S (P>0.05) . SCB05E 19K, IR K R
JE T BE L0 1 X B R S AL Y B R T
(P<<0.053¢ P<<0.01),

3.3 BAKKAFEIH R AT A F TR
FHAKRRERRLG . NAFEH, BLAL
PERS IR, SO R, PFUCPRR, SRR

SR, BRIV R RIREIHE, BRIOGE.

JiTs e, BT RIS, SOV, PR

P, Bk, RREIR. SEMAE, HH

WA KRB TS . B BT 0T

FNGOLA UGS, WOE TR LRI R

A RIS AN, KR E R EER .

3.4 FHEFWREULURIAKKE. EREKRE,

BriB | ARk
F3R, HGEAH M, BRI KRR R

i, FMESKERD . AETHR, YokERn (P<

0.058 P<<0.01)., SHAIZ LE, HEEBIHH

KRR T PSS KSR, ATEFEIR . ik

KA (P<0.05), WHLLIRNZI A K B H8 b

P<0.01,

ERWLGITHE L (P>0.05) . {EHMKHA
SWAEGRAS TR Z R LR IT ¥ E X
(P>0.05).
3.5 EBFH260RESARAWEINGZSH REE
j2et:ad

FTam, HSEAAE, BRI BTG
B7tm (P<0.05), OAETXEEZFLESKIT#E
X (P>0.05), S LK, EAHMRHA R
ﬁm%mu@ B0 WK (P<<0.05), (LhAijIX
RIEZR LG FE L (P>0.05), WLaOR%R
ﬁ%/ﬁ% YRG5 L (P>0.05) . 51
LRI LA, T8 e 4 A0 b BTG IR B
it (P<<0.05), H A2 5 st
(P>0.05),
3.6 ALA R R AR M Fe B T R 8 AR b AR

F5n, HSEAAE, BRI R R ZE R
#. TE. EEP AR 45%, 5 min NIZHRKEL . RT.
PENH B 38 i1 (P<<0.05 8% P<<0.01)., 5H#iA
R, 15 FARGRIAL . A5 218 W% I A R R gk vk AR
. TE. EEPYUI R IER, 5 min PN IZ IR E 34 B
BIg /> (P<0.05); 5HEH A4 RT, PENH B

F3 O 260 RAMARRIATE , 2 EKE . DI Yoka g (x+s)
4151 A A g FfH 5K % JiR/YA® oK e /ml
E{EE 10 395. 38+16. 92 11.35+1. 15 36.73+0. 42 3.53+0. 19
AL ZH 10 341. 80+15. 68" 8. 42+1.37" 37. 8320. 45" 3.830. 17"
5 A IA A 10 359.73%9. 97°) 10. 32+1. 22° 37.27+0. 33" 3. 47+0. 33"
(FEARIICAL ) 10 356.95+10. 36 9. 68+0. 78 37.37+0. 29 3. 65+0. 39

:a) HEA4E, P<0.01; b) 52 A4HE, P<0.05; ¢) SHRI4]ILE, P<0.05,
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T4 TIEE 26 KA R ER Y BOTG BT KR LR (°C, x+s)
415 R 2 O PEE 3] VIR e RO F R OO LVHTIX
EEE 10 32.7020. 43 32. 6520. 44 32.77+0. 45 32. 60+0. 28 36. 43+0. 21
REAIZH 10 33. 370. 39" 33. 120. 26" 33. 46+0. 33" 33. 10+0. 46" 36. 65+0. 24
B AR IAH 10 32.92+0. 25" 32.71x0. 23" 32. 88+0. 37" 32. 53+0. 38" 36. 53+0. 38
TELTIR G 10 33.22+0. 10 32.97+0. 32 33.08+0. 35 32.75+0. 42 36. 42+0. 21
e oa) HEHALE, P<0.05; b) SHEAM LI, P<0.05; ¢) SWLLRZRALILE, P<0.05,
RS5O RS RN D) BE a5 LL AR (x+s)
20 5] BB MEBE RIS S min PIRZMRKELIR TE/s EEP/s RT/s PENH
A 10 59.2+13.0 11.5+3.3 0.411x0. 038 0.0110. 003 0.201+0. 015 0. 594+0. 222
LA ZH 10 39.3+14. 5 22, 8+7. 4" 0.376+0. 003" 0.007£0. 002"  0.298+0.093"  0.942+0. 281"
H SR AH 10 54.3+11. 8" 13. 8+5. 07 0.415+0. 4107 0.009+0. 0017 0.196+0.010° 0. 673=0. 079
UETAR LT | 10 54.7+11. 97 14. 0+2. 8 0.385+0. 003" 0.009+0. 0017  0.214=0. 025 0. 742+0. 124

H: TE, MM EEP, PEECKEER A RT, FAGLAHE; PENH, H5@MPS IR 8K,
a) HaE4E, P<0.05; b) HaA4E, P<0.01; ¢) SERI4E, P<0.05.

W (P<0.05); WGL0E %M 4H RT. PENH 22
SG i L (P>0.05) . W40 %W 4 MTE
PR A U . T AR A8 A 22 S e SR i T
R (P>0.05),
3.7 & KR BALF % % it # & IL-18. TNF-o
K b

Fomn, SO E, BB KEBALF
PRI, BRI . R AR Rk A T
BOLIL-18. TNF-a/K P B ETHR (P<0.055( P<
0.01), SR E, 15 8% 41K R BALF
RN . EGANA . REL AN R A i
T IL-1B. TNF-a KRR (P<0.05), 1%
LRI AP MR AN . R . TNF-a 7K
FEAR (P<<0.05). V5 M7 4 548 409 % A
BALF £ /3 2 40 i3+ S TL-1B . TNF-a /K2 %76
GiitarE L (P>0.05),
3.8 B K K fiF cAMP, cGMP A& bk

KT, SEAA LR, BRI KR
cAMP. cAMP/cGMP ¥ i (P<0.01)., 5%
RUZH Heds, V5 A AL ILTE cAMP ., cAMP/cGMP
YU R (P<<0.05). V5 AR AL KR cGMP,

FIAE 21 95 W 4H cAMP . ¢GMP 75 1 Fll cAMP/cGMP
54, 2RETHEITFEX (P>0.05),

R7 BHKEME cAMP. cAMP/cGMP [14% (x+s)

. cAMP/ ¢GMP/
5] SR . ., cAMP/cGMP
pmol*ml pmol *ml
24l 10 38.15£5.63  5.62+1.08  7.08+2.02
R 10 47.53+5.62" 4.81+0.36 9. 87+0. 89"

BEAMKZA 10 37.05+4.92"  4.43+0.52  8.37+0.73"
WELL AL 10 39.53%3.10  3.59+0.68 11.563. 41

T cAMP, FRBRMRNRTY; cOMP, PR ST,

a) HasPditbie, P<0.01; b) SEAELE, P<0.05,
3.9 AWK AMUALRRKELEA

K1 (HASC 4R o ) 7w, = HA
K Gl B2 SO A FEA TR W . B2 SR M
SE BRSNS, EREN IR, K s UE
AR . v, ARMIAXEI AR TR | PR B
fR o s A Z A sei . R0 s ORI AR
i e B v RS JRE R A] A B, AR A Bk
f . V5 HANTRA . LR ZE XTI SRS
R AMIIRGE . WivE . MR IR AR TG . R R AR
MR, BRI RS O R 4 /)N 5 W 2H 2T DL it o i
v RE S JEE I O6L TR RN U, SO A 2H 451 1 T AR D

R6 BHUKRKRBALF 32T HU TL-18 . TNF-a /K Hd (x+s)
. rpPERLAR i/ 5 40 i/ IR A/ IR TR P 4 i/ TNF-a/ 1L-1p/
20 531 AL . . . . . ) . . _
x10°4> « L x10°4> - L 104~ - ! X108~ - 1! pg'm]l pg'm]l
=g 10 1. 098+0. 169 9.867+1. 174 1. 267+0. 166 0.313+0. 222 34.11+4.73 64. 83+6. 49
A2 10 7.45540. 879" 22.333+1. 253" 7.750+0. 867" 3.58320. 627" 41. 80+4. 88" 75. 41+5. 69"
15 (A A 10 6. 1930. 636" 20. 100+1. 275 6. 347+0. 799" 2.57620. 471° 36. 04+3. 41 69. 94+1. 497
LR AT el 10 6. 450+0. 535 21.278+0. 771 6. 166+1. 2067 3. 00+0. 264 36. 58+2. 62 70. 13+1. 71

W BALF, JEHEVEW; 1L-18, HI4IEAZE 185 TNF-o, MIERIERE T .
a) 5 A41E, P<0.01; b) HaA41E, P<0.05; ¢) SR, P<0.05.
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N

5 A
e #ikOf R MR R ARG . B2 # QR AT B #F SRR RN
Bl SAKRBRMHLURIRECE (HEJef, x20)

D AER DRI TS PRI . LR
R AR RS LTI B 25 5
4 itig

MBI PR 5 CHRET MEE, N
T A RS BRI R R, MR E AT AR AT R
SRR R ORBREE I e NPT AR | g 3 s LA
K BEUEAG R IELS & SRR AL, WA TT e rh R
S IR SE DGR . HATR RS B s
R BLA3 h WA, — o TIE S Y5 9 TIE 45 A A5
R AR AR B A LS PO AR L L A -, PR
PP EHISEMAE T UE” B R E S E A
Fo I Gn 3R A 0 i R T R UE PIC K BRREAY Y,
RIJEFE PIC AR RISLAE b, RS HOR AR R A
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Construction and Verification of Post-infectious Cough Model with Lung Heat and Yin Deficiency Syndrome
in Juvenile Rats

LUO Jing'?, DING Yi', ZHAN Guoping’, DENG Yijue', ZHANG Fan’, LUO Yinhe’, WANG Menggqing'

1. The First Hospital of Hunan University of Chinese Medicine, Changsha, 410007; 2. Shenzhen Qianhai Shekou Free Trade
Zone Hospital; 3. Hunan University of Chinese Medicine

ABSTRACT Objective To investigate the establishment of post-infectious cough model with lung heat and yin de-
ficiency syndrome in juvenile rats, and to verify the model. Methods Forty juvenile SD rats were randomly divided
into blank group, model group, Xiebai Zengye Decoction (V51134 ) group and Juhong Tanke Liquid (4541 98"%% )
group, with 10 rats in each group. Except for the blank group, rats were exposed to smoke and given lipopolysaccha-
ride nasal drops and capsaicin atomization to prepare post-infectious cough juvenile rat model. The 1st to 18th day
was the modeling stage, and the 19th to 26th day of the experiment was the verification stage of the formulas. Since
the 19th day, 10 ml/kg of Xiebai Zengye Decoction with a concentration of 1.48 g/ml and 5 ml/kg of Juhong Tanke
Liquid were given by gavage to the corresponding two groups, respectively, while 10 ml/kg of normal saline was admin-
istered by gavage to the blank group and model group, once daily for seven days. On the Ist, 10th, and 19th day of
the experiment, the rats in the blank group and the model group were compared for changes in anal temperature , paw
temperature, precordial temperature, body weight, feces moisture content, and water intake. On the 26th day, the
outcomes mentioned above were measured and compared among the four groups. On the 27th day, the cough sensitivity
was measured, and the cough latency and the number of coughs within 5 minutes were recorded. The pulmonary func-
tion indicators including expiratory time (TE) , enhanced expiratory pause (PENH) , end-expiratory pause (EEP)
and relaxation time (RT) were detected, as well as the alveolar lavage fluid cell differential counts and inflammatory
factors including tumor necrosis factor & (TNF-a) and interleukin 18 (IL-1B) ] levels. The content of serum cyclic
adenosine monophosphate (cAMP) and cyclic guanosine monophosphate (¢cGMP) were detected, and the value of
cAMP/cGMP was calculated. Lung histopathology was observed by HE staining. Results On the 19th day of the ex-
periment, compared to those in the blank group, the body weight of the rats and the feces moisture content significantly

decreased in the model group, while the water intake, anal temperature, paw temperature and precordial temperature
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increased (P<<0. 05 or P<<0.01). On the 26th day, the model group had significantly decreased body weight and fe-
ces moisture content, increased anal and paw temperatures, increased water intake, shortened cough latency, TE and
EEP, growed cough number within 5 minutes, RT and PENH, increased levels of neutrophils, macrophages, lympho-
cytes, eosinophils in the alveolar lavage fluid, as well as the IL-13 and TNF-alevels, and serum cAMP level and
c¢AMP/cGMP value than the blank group (P<<0. 05 or P<<0.01). Compared to those in the model group, the body
weight and feces moisture content in the Xiebai Zengye Decoction group increased, with decreased anal and paw tem-
peratures, reduced water intake, prolonged cough latency, TE and EEP, decreased RT, PENH and cough number
within 5 minutes, reduced levels of neutrophils, macrophages, lymphocytes, eosinophils in the alveolar lavage fluid,
as well as the IL-1B and TNF-alevels, and serum cAMP level and cAMP/cGMP value (P<<0.05) ; the cough latency,
TE and EEP were prolonged in the Juhong Tanke Liquid group, with reduced cough number within 5 minutes, de-
creased neutrophils and lymphocytes, and the level of TNF-a (P<<0.05). HE staining showed that the lung and bron-
chi tissues of the rats in the blank group were basically normal ; the lung tissues of the model group were mostly seen
with vascular hyperemia and congestion, inflammatory changes in and around the bronchi, large area of moderately
thickened alveolar walls, and widened alveolar spacing; the pathological damage of lung tissues in the Xiebai Zengye
Decoction group and Juhong Tanke Liquid group were alleviated to varying degrees than in the model group, but with-
out significant differences. Conclusion The post-infectious cough juvenile rat model prepared by combination of
smoke exposure, lipopolysaccharide nasal drops and capsaicin atomization has the characteristics of lung heat and yin
deficiency syndrome.

Keywords post-infectious cough; lung heat and yin deficiency syndrome; animal model; syndrome testing with for-

mula; combination of disease and syndrome
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