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Abstract

Objective: To detect the concentration of calcium ion in bronchial smooth muscle cells (ASMCs) of
cold and hot asthmatic rats, to explore the differences between the two types of bronchial asthma,
so as to provide a theoretical basis for the treatment of cold and hot asthma. Methods: Twen-
ty-seven SD rats were randomly divided into three groups: the cold asthma group, the hot asthma
group, and the normal control group, with 9 rats in each group. After establishing cold and hot
asthma model, fluorescence value and fluorescence area were measured by confocal microscopy,
to evaluate the changes of Calcium ion concentration in bronchial smooth muscle cells of asthmat-
ic SD rats. Results: (1) Comparison of fluorescence values: there were significant differences be-
tween the three groups (P < 0.01). The pairwise comparison between the three groups was very
significant (P < 0.01): The hot asthmatic rats group > the cold asthmatic rats group > the normal
group. (2) Comparison of fluorescence area: the difference of fluorescence area between the three
groups was statistically significant (P < 0.05): Comparison between the three groups, the hot
asthmatic rats group > the cold asthmatic rats group > the normal group. There was statistical sig-
nificance in the normal group and the hot asthmatic rats group (P < 0.05). There was no significant
difference between the normal group and the cold asthma group, and between the hot asthma
group and the cold asthma group (p > 0.05). Conclusion: The increase of calcium ion concentration
in bronchial smooth muscle cells is a common feature of cold and hot asthma. The increase in the
hot asthma group compared with the cold asthma group may obviously be the onset of the hot
asthma group, which is mostly related to infection. It is speculated that infection is also a factor
leading to increased calcium ions.
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1. 5l

SCRE N A AR PR B RUIE SOCREVRFIE A, R B AL DU E SO . U e RO
VEFIRTEFR . 455 ARSI N E 560, RIEAE Y ASMCs Mefr - e fiikiE . ASMCs 2 35
A E R MR R —, T ASMCs WS4 S 858 5 4 A B & TR LR AT o), AR PN 5
TIRBETFm RGN LESRy ASMCs Wi ie 3= Z4E I [1]. AU 3 RAEROR, ME 3 41 SD KR
BRSO SO EIIB,  SRIHES B TR BE A v IR I i 520 L e mT BE AL AR o

2. SKEMEMTTE
2.1 MBEH%

2.1.1. LIz
5~6 JAf FRAEPE KR, SRR VLT X R s B3, A=V aliiE 5 (SCXK(75)2017-0001) .

il
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212 ¥EGE

FALHL(E L, WH-2000), DMEM (Hyclone, SH30809), #K#fi(#/K, BCD-196TMPI), T-25 433K
(Corning, 430639), CO, k%774 (Thermo fisher, 3131), %% {% B & 1% (Nikon, Ts2R), il =%
(RAMP-20), 1l B B il &5 (sutter, P-1000), #0't 2% £ B 7l 5 (Zeiss, LSM710), Flou-3AM (Solarbio, F8840),
DMEM/high (Hyclone, SH30022.01B).

FEEZHRF: 508 A (sigma, A5503), 3 EE 24k FifERERSAL T, CAS:57-33-0), 4HEEfiE £ HE LPS (sigma,
S0130), S AR (LA AL 2, 21645-51-2), PBS (Fd & A4 M4 A4EY), SN331), | ALK 5 i (Solarbio, C8140),
AWK 1/ (sigma, P4762), #ifi(Hyclone, SH30042.01), 4 IfiLi& 14 4% 4 (BSA) (Hyclone, SH30070.03), PBS
(Hyclone, SH30070.03),

2.1.3. LG ARAERIZENI[2] [3] [4] [5]

AR CET AR R d A BN A NI IR AR, #d, FAH% 9 R, 1A
7T SPF ahysiie s, 1HIRIER, BUARMEHKRS(12 h JaiE/12 h BR), TULEBHRERTK. #
BENG A KR E IR YUK 7 KRG ARG . K0 TGS 1. 8 R I A S AR
TRE 1 ml (& I0E & 100 mg AIEEALER T8 100 mo) S, AR 0.4%)8% B b2 4N pRiE K s, FI
TR B 40 pL 4 B IR 22 B (LPS) M FE VRN K SRS S ALK 400 pg/mL), M 15 RITLALL 1%50 &
FIVA O AR, MR 30 min, BFH 1k, %4 7d, LKRIBIUEH. B, 2. 0l k.
TREPEIEREG IR SR, SRR R . AR 5 1, 8 RIGHE VAR FEA . 25 15 RITUR,
BRI SZAAE A, DL 1%0PEE A S S0k, BEK 20~30 min, BER 1K, [AIRFE R BRUBONIER 46
W(0C~27C), HRFIK 20 4350, R 1R, H8: 7 K FRTEFERRER 28k AE, Bk, Sk
BRI OIE R I RS, SRR R . BRI, GRS AOR K IEA I 4 . IE
TR . KR CUAEFEERK 1 ml BUR U9 AR (A B AR KRBV AT IE s i . 58 15 ROT4R, LIZERESR
KA AR, Bk 20~30 min, BEK 1IK.

214 ISEFBIHMAHSE

I fs 3 5 KR e B b Bl K R AR S, I E G, BT XL PBS R RE, A K R A
fili g 2 rh 3~4 25 /<, BT 1 mm® R/ In N 2 mg/ml | B i SRR AT 2.5 mg/ml AR B
BT 37CHEF#AM AL 90 min, HiE, 1000 rpm &0 8 min, Bk L&, M 0.125%/#EEE 37°CiHIL 5
min, A LG Y DMEM 3592 528 1-38 4k, 1000 rpm 5.0 8 min, Z:f BiE, HIAZ 1L ) DMEM
B E BN, H 100 HfSIEEMARIT), F DMEM B 98UR E e, B0 2 3k, BIATE 352K
BT LT A0 BB W AT B R & T-25 B R b, NS REIR. 3 KA, W
5, FrAIEK A 80%~90%mh A FEIT, 5 F AR A i A0 R BEFP 22 3 NI . 5 R 2~3 AR
R 525

2.15. REHLERE

W B R BSCAUE Fi NIEEAR TH592 N, RIEGEMIC F, 5537 24 h 5, EBRIEFRM, PBS
TBEVEE I Z R EEMREE 30 min,e WZEZEFEESS, PBS ¥ 3 XEMA 3% AMEAE, ZiR TG
10 min, LABHMr A UEVERL ARG . PBS BE 3 ¥, &K 5 min, W2 PBS JEN 5% BSA #f 4] 20 min (3 4]
HLfr) . 2Bk BSA W, BEALINA 100 pL 1:200 #RBE—41, 4°Cid . PBS ¥k 3 e &ELIN 100 pl B =¥,
37°CHEHE 30 min. PBS ¥E 3 UG, ATV HN 50~100 pl BréticH] DAB AW, S mm S, S5
AJa, AWKEE, TBIRERER, WEIRE, Kk, B FHE.
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2.1.6. {EEFRENE

4 3 PRI B A G FRAR R O, RBR¥EFREE, NN 2 ml PBS W&V, #2452 Mk DA% BrEs 7
%, E£F PBS. [MEEFENTIN Fluo-3/AM, BT 37°C. 5% CO, B T#EIEE 60 min. Z%H
Fluo-3/AM ¥, J£H PBS {EVEME. 37°C RIFHE 10 %, FWOEILRAEBMBIT . BRI K
506 nm, &K 526 nm. ARG R E, {8 Imaged B x4 2H 20 B o BT 58 0 9 HEAT A . AS
HAG AR, X & LA MO GAEHEAT et #T .

2.17. GitERER

IiF] SPSS23.0 Giit#iff, FF &b, F(X+s)Eow, A ESRH I 2500, 2%
F LSD, A5FH Games-Howell; AFF&IEA AR AL, PR ALY /A 8% 7R, P < 0.05 &
EENES -9

3. R
3.1. KRSELBAMMEEILE

ke 1, B REALEER 3 ML R, W LA 2 KAR T, AR N EAR G LLIRON o-sma B FIRIA,
H T BAIE B 2 4 I SO KBRS U P T LA
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Figure 1. Bronchial smooth muscle cells in normal group at different multiples after separation.
Bl NEETREHTERAZSELBINAME

3.2. PEETFRENE

3.2.1. WHEFHEELER

e 1, 3HAMAMPIGEE, FIEFEEZFMEERP < 0.01). JOUHEMKEH > A4 > IEHA,
IEHA. WEEH ., PREHPIPIELE, ZRIEEP <0.01).
Table 1. Comparison of fluorescence values of the three groups (n, X +s) and pairwise comparison of normal group, cold

wheeze group, and hot wheeze group
ol ZHRVCRMEELEN(n, X+s)RIEELH, 4MEE, AIZARMELE

4151 k= FOGME
EHEA 9 7608.038 + 814.009°
WA 9 10980.758 + 816.689*
R 9 13438.185 + 1900.768**
F 46.802
P 0.000

ZHAMEE, P<0.01, AREASIERALLE, P<001l, @A GIEFMAME, P<0.01, JkMFAGABRHANE, P<0.01,
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3.2.2. FREERSHEELE

w2, ZHARZCHEmARLLE, HE5, BAESE (P <0.05). ZeEm, Mg > A
4 > IEWA, EWASHREHML, ZREFHEP<0.01), EWAHAGAMRA., A4 5AAMEE, %
S E (P > 0.05).

Table 2. Area comparison of three groups (n, X s ) and pairwise comparison of normal group, cold wheeze group and hot

wheeze group
2. ZHERELB(n, X+s)RIERLH., AFE, RIZARRELLER

4150 kS PRI
EHAH 9 52166.951 + 6274.816°
AR 9 56462.066 + 6875.824*
TR 9 59479.835 + 2739.161**

F 3.873
P 0.035

ZHAM R, P <005, AREEALSIEWALE, P<0.01, SABASEWAHLLE, P>0.05 sk GAZHEE, P>0.05.

3.2.3. WA, WHERLE
W 3, IEWH. WHAETOCE LR, ZREFEP < 0.01), BHESKIE L E7O6HMLE, A
Z=5, AR (P <0.05).

Table 3. Comparison of fluorescence value and area of normal group and asthma group (n, X s )/[M(P25, P75)]
523 IEHE. BIRERNE. RN, X£s)/[M(P25, P75)]

5 ik HIE TN
IEH A 9 7608.038 + 814.009 52764.498 (46849.842, 55417.161)
I 2 18 12209.471 + 1900.688 58811.147 (54848.669, 61339.014)
vz -8.785 0.021
P 0.000 0.020

SLEIGAL = YRl + A IEWA SR, YOLME, P<0.01, YOG, P<0.05.

4. g

B A BRIR B Yt e, AT E R B 4 3000 J5N, BLETRATRT SR R 14 UL
NBEEREEA 1.24%, I 2 THEA3A[6] . S0 BT TR I A AR 35 R (AR 1k PP R G 2 —
I 1 SR HLA S 4 2, e T A e S R A A S 5 PR AR I, 3K ol S e I 36 ¢
SAGEE RS (AHR)H S . SRR, AMTIEWIAIRE] ASMCs 75/ SRS () R LB b B Bk . FI
o F AT B R B B R 2, B B A HWia, SRERARIA R, KR IE
FEHARK AT B TR A5 1, #R 1T Ryanodine (RyR) S P45 4 8 45 Tk o S/ 5 WAy 45 308 R ek S 2 3
EXU

O 45 S TSRV A 2 AR, — S AT PO UL I P D PR AR R R AN TR R
PP o FULHE 0 L R S S RyR A5 STV LS SN P 37 -5 M P 19 A R 0 P i 17
T, R BIARNEAT - AR BN . AR IR W S I S 7 R ASMCs % %2 i i R 5
BURNETF[7], SO RIS ASMCs IRZE TR TH7E[8]5 ASMCs 9453 Tk FEHIE. A T iEW]
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s PO SRR AR ASMCs F5ETERFER N, BTN A B R TR EEXE LN E , A @
SCREHAG IO SOCHBR S 1458 IR . BATRIA . AR E IR0, AL
e REAL BN, U T A i L A AR A B IR BE R N, IR R DL SR 5 SR SR U . IX AT RE
5 ASMCs 2 BISMRAFL, BE RyR 348, SR AT A3 F5 8 TE TR 51 ke eS Ait,  4HAR A A5 682 2
FIENTT, MEARAGIR LG, NERAH M TR IR HLARAE TS B, BTN T, 512 ASMCs Wi A 5% .
1 i I3 N ASMCs 4 I A1 125 5 Y4 J5E H T ok A58 iy S5 2 I ¥ ASMICs A Je e i O PESE IR
IhIsS ASMCs ELARVEEA I 4E, (AN T ASMCs #& P, AT —flBLR M BeiRAs, i S8 IE &
SNV, RIS ARG B T e G R AR (9] o AR [10] 55 i K BRI 9 S U I M T JUL S
Rk, KIL ASMCs iEPERE IR e 5 UTE R BMVEARSG . IR Wi — 2D AESE 7S IR RN, 251
B VPR E R R

RIIFFEEREN], RIGE . FOCHM, WA EIEE HS S, SRR, g 2 A4
JTHERRER, (HEAIHAE 5858 TR A, Xt 1, A1), AERRE, R
B, PIHNERBIGIT RO IR OGS B T IR R I B B R o I, P R AR
TR R, G AT B B B R LRGN R B L, DRI, AR A IR RE R I . X R AR
T R B BRI R, F/NE RZ R HA/NE RN B AR . R B RS &
TURPEE R v, U R e SN, AR B R, AR PR B O A RS ) O, T ELAE
H B R YT EEETE N EE O S BRI T . SOBTIARTE M T LU, A BEEE R, WEUE L
N, EIREEAR, ATReS IS UOUE —FEI R RICH R T PR B TR, 911 LA
M4, X AT BN SOUE B IR T I EE AL, R PR A

E&UH

AL RIS, i 2016101566, HAEEA “HRRIR(RAR ) 1 B 2 AVLIR fle A T AF 01
E ”» N
SE 3wk
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