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TRPMS8 i i 5 7 V5505 BCTC  TRPM8 shRNA b 1 F BE , 51 25 LS A 147 5 & I B/ P R 4 Ca®* 9 ik JiE A8
AR Wi <58 | fz 400 | TRPMS B3 fg ;s @ LABSNEBEILESE 4 ,5- 82 ( phosphatidylinositol 4 ,5-bisphosphate , PIP2 ) %¢ Y43
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PIP2 [EhAS AR FT A I E IR TRPM8 (915 S . 8558 O A P9 AH X 45 28 7 ik BE AR Ak 7 B2 4 A0 B 4 min
J5 BRI AN P 6 min J5405) 4 (5.80 £0.34) ((5.02 £0.36) , Bl i 55 FXFBR41(1.04 £0.12) . (1.03 £0.08) (P <
0.05),1 mmol/L #ififiE4H + BCTC 44 .1 mmol/L JfTEELH + 554 TRPMS shRNA £H i {43 7 (2.68 £0.19) . (1.08 =
0.16) , B BA%TF 1 mmol/L HifffiE4 ,18 °C + BCTC 41 .18 °C + %Yt TRPMS shRNA ZH & it 4>k (1.77 £0.22) (1.02 =
0.18) ,BHEAILT 18 CHL (5 P <0.05) ; @QPLC31-PH-GFP I 41 fifd 15 25 240 A 5 119 %% 457 28 1 ( Fn/Fe {E) 1 mmol/ L i faf Bt
ZH A R SR i {43500 29 (0.90 £0.01) L (0. 90 £0.01) , B &g = F X HEZH B =i (i (1. 01 £0.02) (P <0.05) , 41 fifd 4b 34
200 s Hf 1 mmol/L 7 faf i + BCTC15 pmol/L £H .1 mmol/L i faf £ 2H + %% Y& TRPM8 shRNA £ 43 %l #y (0. 86 0. 03) |
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18 °C + %44« TRPMS8 shRNA 414354 (0.82 £0.02) . (0.93 0.01) , B AL T 18 C£(0.40 +0.06) (P <0.05), £5i8
TRPMS 52K J2: A\ | Bz 40 ez v i i 32 B 3244, 338 1 TRPM8—Ca’* — PLC—PIP2 {5538 [ 5 | 18 26 W &5 43
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Cold-induced signal transduction mechanism in airway epithelial cells

Li Minchao' , He Ye' , Juliy M. Perelman’ , Victor P. Kolosov , Zhou Xiangdong' ('Department of Respiratory Diseases, the
Second Affiliated Hospital of Chongging Medical University, Chongging, 400010, China; *Far Eastern Scientific Center of Physiology and
Pathology of Respiration, Siberian Branch, Russian Academy of Medical Sciences, Blagoveschensk, 675000, Russia)

[ Abstract | Objective To explore the role of transient receptor potential melastatin 8 ( TRPMS )
receptor and related cold-induced signal transduction mechanism in airway epithelial cells. Methods The 16
HBE human airway epithelial cells were treated with cold temperature (18 °C) and menthol. By means of Ca**
imaging, we explored the function of TRPMS8 when the cells were pretreated with TRPM8 channel antagonist
BCTC and exon-18-specific TRPM8 shRNA. Hydrolysis of phosphatidylinositol 4 ,5-bisphosphate ( PIP2) were
characterized by means of spatiotemporal dynamics of phospholipase C ( PLC) §1-pleckstrin homology-green
fluorescent protein (81-PH-GFP). Results The concentration of intercellular calcium in the menthol and cold
air treatment group (5.80 +£0.34, 5.02 £0.36) higher than that in the control group (0.94 +0.12) (P<
0.05). The intracellular calcium concentration was in the menthol + BCTC and menthol + TRPM8 shRNA
groups (2.68 £0.19, 1.08 £0. 16) than in the menthol treatment group ( P <0.05). The intracellular
calcium concentration in the cold air + BCTC and cold air + TRPM8 shRNA groups (1.77 £0.22, 1.02 =
0. 18) were lower than that in the cold air treatment group (P <0.05). The translocation of PLC §1-PH-GFP

from the membrane to the cytosol ( Fm/Fc) in the menthol treatment group and cold air treatment group

[BEETH] EZRAARERS(81370111,81270102) ; FPCHT HAAFI 34 (CSTC2012jjA10050) , B AT B ZER = H AL H (KJ120301)
[BEES] SRR, E-mail : 2xd999@ 263 net
[R5 HAR] http://www. cnki. net/kems/detail/51. 1095. R. 20140910. 1049. 006. html (2014-09-10)



5536 4455 20 #
2072 2014 4£ 10 A 30 H

¥O= K BE R ¥ ¥ OMR
J Third Mil Med Univ

Vol. 36, No. 20
Oct. 30 2014

(0.90 £0.01, 0.90 £0.01) were higher than that in the control group (1.01 £0.02) (P <0.05). Fm/Fc
was lower in the menthol + BCTC group and TRPM8 shRNA + menthol group (0.86 £0.03, 0.89 £0.02) than
in the menthol treatment group (P <0.05), and also lower in the cold air + BCTC group and cold air + TRPMS8
shRNA group (0.82 £0.02, 0.93 £0.01) than in the cold air treatment group (P <0.05). Conclusion

TRPMS receptor is involved in the response to cold temperature in airway epithelial cells, and contributes to

mucus hypersecretion through the TRPM8—Ca’* — PLC—PIP2 signaling pathway.

[ Key words ]

lung epithelial cells; cold air; transient receptor potential melastatin 8; Ca’*;

phosphatidylinositol 4 ,5-bisphosphate
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IE# NS A 16HBE 20 i Wy [ 26 [ Ap i 35 37 W 4R
DMEM/Ham’ s F12 £532 ) H 22 [F Gibeo 24 & ; b 4 1ML ¥ 1 B
[ HyClone 24 7 ; Fluo3-AM W F 38 25 R AE W) 45 AR BIFSR i 5 -
fectene Transfection Reagent I3 F 8% Qiagen 2\ ] ; G418 Ity H 3
[ Invitrogen 2\ 7 ; /¢ i€ 447 it ( L-menthol ) W4 T+ 1 ¥ & 2015
FBR ], 75% S BEw B 2 20Uk BE DR A7 s TRPMS S 18 A 5
BELWr 7 BCTC , exon-18-specific TRPM8 shRNA | scramble TRPMS8
shRNA i Christopher A. Reilly % ( University of Utah, Salt
Lake City) Bl ; pEGFP-N1 z% {& iy H 3¢ B CLONTECH 7 ) ;
PLC31- PH-GFP i TamasBalla ( Public Health Service, National
Institute of Health, USA') I Ken Mackie ( Indiana University,
Bloomington ) {1 ; fIig {4 2000 M) F 32 ¥ Invitrogen 23 &
1.2 7k
1.2.1 #iffadsse  16HBE 415 T 6 fLEF MG 3%, 4L
5x10° ~6 x 10° 44 Jifd, A 2 mL DMEM/Ham’ s F12 $5 37 i

(3% 10% A1 ) , BT 37 C 5% CO, I A B2 B 57 4 b
TR, AR I T0% ~80% WAL,
1.2.2 AMFRER R R 4, 35 DU R O e ) it

(iR 3O
1.2.2.1 TRPMS8 shRNA %% v H Effectene Transfection

Reagent f TRPM8 shRNA  scramble TRPM8 shRNA Jfiii DNA %
PR BORL = 10 1R Lb I EF 755 04,37 CFE 24 h J5 i H%
YLANMLF & G418 (300 we/ml) FUIEFRIRARSEIE SR . ML,
29 2 J&) 5 FE Xt BB 40 it 4 3R AT T i B A5 3] G418 Ui ) 16HBE
YA . PRI 0 A v R LR SR 1

1.2.2.2 PLC31-PH-GFP %% 1A% 2 4 B 3% 3% 9, R G I
T TCHUMY 1640 55 FR M VE A, ZEBE SR L P A 2 mL 1)
1640 3537 . 4 10 WL J5 T4 2000 JiIA 240 pL JC i  Johi
1640 BEF h, BRIE ST, IR 5 ming ¥ 20 pL(2 4 pg)
PLC31-PH-GFP Bk .20 pL( %y 4.5 ng) pEGFP-N1 2 4 J5i ki %5
A 230 pL TCIfVE Toht 1640 3552 rhIR A . 4 L il 4 09 i ox
RS FoR R RIR A, BT 20 min 5 AN A B FR g, B
T37 C 5% CO, MUFNRE IR F IR 4 ~6 h ] FEH;
TR, Ry 5 1640 WARZEE TR 12 ~24 h 25

1.2.3 MTT A6 I ¥ 033 i 4 5 S BCTC 5% 4 B 37 1 1 5%
W ESHE RS ) kAT .

1.2.4 0O 0 2R A5 0 55 40 M P9 45 2 7 i £ 35 mm x
12 mm RIL 2GR ML 3= UM A B 70% ~ 80% Rt & B,
F IR FEE, UM 5 2 3 wmol/L Fluo3-AM fj PBS T 37 °C 4L
F 45 min AT GIREN S5, B 5 FH o R A9 Krebs-Ringer buffer
(120 mmol/L. NaCl, 4. 7 mmol/L. KCI, 1. 2 mmol/L. CaCl,, 0.7
mmol/L MgSO, ,10 mmol/L glucose,10 mmol/L. Na-Hepes, pH =
7. 4)TEBE 3 GBS SR Incubator S 1, 7 37 C a5l 18 C
(BRI ) kel 3% . 200 2 2 Ak P 5 20 285 L4 41 i P 466 ¥
FEAR A : DA [ ¥ BE 3 far i (0, 100,250,500 pmol/L,1.2. 5,
5 mmol/L) £t H 4 min; @)1 mmol/L i fif BE4H : 1 mmol/L 3 fiy
i + BCTC(5.10.,15.30.,60 pmol/L) .1 mmol/L i + TRPM8
shRNA .1 mmol/L J#ifijfE + scramble TRPMS shRNA 43 5| &b 3
8 min; Q¥ MW 2 18 °C + BCTC (5.10,15.30,60 pmol/L) .
18 °C + TRPM8 shRNA .18 °C + scramble TRPM8 shRNA 4} 5| &b
FE 10 min, JH 488 nm & FHOGE K Fluo3-AM BY2¢56, &
S 525 ~530 nm 5 o SR I 10 FhiH] R LA 1
JrEIE RO AR, PR IE S AR T BOGIR B B L
Hats GAMEI BB RREAE . A5 R ARE S, THLAIOGIE R
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F5 AP 1Y Quant Report 4% 4 Il 2 e 08 B #4770 A , B4
SFRAAILILLS ~ 4 A B HEAT DGR B S5 Ul &I R
YR N AHXT S B TR B = 2% I R 25 B0 S T 1 5O
JEARL 250 B R 5 0t B
1.2.5 OGS R AT WAER I 40 My PLC31-PH-GFP %%
R A1 &L TE 35 mm x 12 mm R 2453557 ML 55 57
12 ~24 h B4 FH 2 2 1Y Krebs-Ringer buffer 31 3 1K, Br55 55
LA Incubator S H1,7E 37 C 8§ 18 C (BRI ) dhLe 1557 .
20 53 2H Ak BT B S WA A0 I A S GFP 53 - (DX 2R
pEGFP-N1 # 4% YL 4l il + 1 mmol/L 77 21 . pEGFP-N1 %
TREG AN + 18 CA4;@315024H : H PLC31-PH-GFP 3, L4l fil,
Hdr 43 M1 mmol/L 3 faf B 2H . 1 mmol/L 73 fif i + BCTC
15 wmol/L £ 1 mmol/L % + TRPM8 shRNA £ .18 C Jill %
#f .18 °C + BCTC 15 pmol/L £ .18 °C + TRPM8 shRNA 4, %%
ZH A A B OGRS T AT T SIS WIEE 8 min, [T 488 nm
TR TROCEML GFP 150, R OB Hy 525 ~ 530 nm g
Bl PECHREE ST HTIR] 1.2, 4 22 BEIE 5 1) 240 ISR 48 i 51X 4l
TR A I 20 A3 R (Fm ) / JRPOCHRSE (Fe) H I RUAL
T Fm/Fe LLEEITRR AL
1.3 %it$F 5

SR SPSS 17. 0 Gt sk, iR 45 Jr 2557 M 5 & 4 R &
BRI AN S B 50, B0 5L BORH B RV O 2503017, B8 L)
X s RN, P LLBCR H] LSD-¢ A, JE 51 %Rt IR ARG 46

2 HR

R R B BE BCTC A4 R ik st 4w fo & 1 44
A
21 i 225 7 [) 9 ) 307 T (100,250,500 wmol/ L, 1.2. 5,
5 mmol/L) b ¥R 5 , £% M i 2H 7F 45 B [ A 1) 40 it 34 4 3 3 5 %k
WRZH A JC I B AR Ak, 40 M 22 R ] 6 ¥ BCTC (5.10,15.30,

2.1

75 pm 75 pm

—_—t

A3 B8 20 ;B:100 pmol/L 7 7 B 485 C:250 wmol/L # # 8% 48; D:500 pmol/L 7 #r 85205 E: 1 mmol/L 7§ #r B3 20; F:2. 5 mmol/L & 7 B 48
G:5 mmol/L # #7E:80

E1

60 wmol/L) AbHJE , £ ¥R EEZHAE 8 h P45 Bsf [R] 44 14 40 fita 384 7 7
715 %k B 41 He A5 T W S A8 A, ik S 30 pmol/L BCTC A4S
12 /N FF 4, D (570) B JF 46 35 BEAR [ 4351 4 (0. 353 +
0.011).(0.440 +0.013) ,(0.784 £0.008) ,P <0.05 ] ; ¥ & Ky
60 wmol/L BCTC ZRMES 12 /NS FFUG, D (570 ) 18 B 35 AR [ 4
B14(0.399 £0.009) .(0.437 £0.011) . (0.776 £0.016) ,P <
0.057, FA30.60 wmol/L BCTC %I 40 Jifd (4% J1 45 4 H , 7
TP SR R 5.10,15 wmol/L. BCTC e ik — 2L 5 Hox
TRPMS 3@ il [ FHWTTEH . ZE4- A1 A5, 18 °C (1% ¥ Sl vt 4l it
BT IS A s TR
2.2 ARG AT AR 48 A0 4 min B 28 A0 R 45 B
FR B KR

N R BE A 1 (100,250,500 mol/ L, 1.2.5.5 mmol/L) fzb
P4 min J5 , 2R P PRIREDOS 2R BE RO BRZH (0 mmol/ L AT
fig) WEPEFE (P <0.05) o {H &k B A HEATEE(2. 5.5 mmol/L)
T AR PN B B T A E IR T 1 mmol/L A BE (P >
0.05, & 1.2) , FrLATE 5 2L 52 3 36 4 1 mmol/ L faf BEAE Ry
oA B
2.3 1 mmol/L 4 #7 8 BCTC % TRPM8 shRNA 3% 4m

e 45 B T IR B8 0m

1 mmol/L JEFFBEAEALBRAN MY 0. 5 ~ 8 min (19454 Hsf A 25 20
JHL DAY £ 45 B il ) S 2 v TR B AL, L AL 0.5 ~ 4 min i ]
BN A5 B IR 2 I R T4 min 5 H BT A
(F 1), 1| mmol/L Fifa BEAb H AN 4 min B},5.10,15 pmol/L
BCTC A &k 22 00 ) 4t 52 T 75 090 495 5 P 0, {HL 15 umol/ L
BCTC 47 1 /E A B %98 T 5.10 pmol/L BCTC (P <0.05)
TRPM8 shRNA (%44 4L m] g & BHIT 1 mmol/ L ey BT 155 A 41
MO ES B T3 B T (P < 0. 05) , 1iif scramble TRPMS shRNA i
Xf 1 mmol/ L {8 faf BT 175 5 (1) 200 I PN 45 55 7R 3 VR0 S 35 5% T
(P>0.05,%1),

75 pm
e

®

Bt HBRERABBEMENEARRREAFTEERIMMAT 4 min /505K H55EFRE
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r . MU PNES B FIRBE A B (P >0.05,%2) . 4F 15 wmol/L
& of : 1 BCTC % 1 mmol/L HERFIE e ¥4 01 FF 75 5 1) 240 7 45 5 -k
D os5p ab BE T A A 85558 F 5,10 pmol/L BCTC, BT LAITEJF 221
D oat SER R 15 wmol/L A Ay SR R SR
L; 3t 2.5 TRPMS %4k 7& *F PLC31-PH-GFP %45 % 1k &4
i@f 2r ab ab A
= 1} 16HBE 4 ffu % 1% PLC31-PH-GFP {E 4 PLC31-PH-GFP 41,
F35 pEGFP-N1 ZR R 40 ff A g 0 HRA . 255 Wow , % 2 4

0 0.10

0.25 0.50 1.00
AT B B (mmol /L)
a:P<0.05,5 0 mmol/L # B k4 ; b:P<0.05,5 1 mmol/L %
R LR
B2 ASELERMAMEREEEERELE4 min SHBNESEF
RILIEE

2.50 5.00

2.4 AR % BCTC % TRPM8 shRNA i m it I 45 &

F R %R

18 CHEALHRANAG 0.5 ~8 min [y 45~ o5t 200 P A9 45 255
T Y B2 = TR BN IR, Fo AL 0.5 ~ 6 min B [A] BE 4
JEL P A5 B vk B 2 B R 6 min 5 H T 5 3
(#£2). BRSP4 6 min B,5.10.15 wmol/L BCTC 7] i,
FEAER VBT I S 0 A5 B N L, {H 15 mol/L BCTC fy 417
HIVE W 38 T 5.10 wmol/L BCTC(P <0.05) , TRPM8 shRNA
FR % e v S 2 OEL IR ¥4 SR 38T S Y 00 IR P S T R R T
(P <0.05),1fij scramble TRPM8 shRNA JIJ X ¥4 il 384 T 75 S it 41

M5 T T AT B R AL PR S5 , GFP Y 243 (0 98 Sl R L% (37 AR
b, PSR 2 0 T 5 A B AR R R M AR (Fm/Fe B 5 R Ab 3
Yot HEZH e, P {E$ >0.05,78 3.8 3) . #F PLC31-PH-GFP 41,
Ty P B ¥4 T K A BT, T AL €8 D A M S L vk B T A A
R R AR B BRI 5] 00 A7 5 25 T T Auf BE ol v i Ak 3 S
I F14) gt 2,5 s 3 A AV [7) By 40 Jot € S A8 o, L3 g 2= RR AR
N ARG T A BEAL BE 60 s S5 B A B BA B A9 k(0 0 O i
(Fm/Fe A5 RPN FRAT HL AL, P <0.05) , 7F 60 ~200 s Hi[A]
BRI, I T 4425 200 s 5 o UG A A IR A 5
TEL TV R 3 60 s J5 RV HE 0 BH &8 1) 4% (6. 08 S5 4 (Fm/ Fe
B SR FEXT B LA, P <0.05) , 7F 60 ~ 220 s Hi[] S HpLisg
O HEFENL, 4k 2 IE NG 7 i fss i IR (2 3) o BCTC K TR-
PM8 shRNA XiJ L6 5 ' 6 v A 8 35 04 il /8 ), e rp e s
f# + BCTC HfifE + TRPMS8 shRNA 4b B 41 il 200 s A, H: Fm/
Fe (5 MEAH LB EZFH ST E L (P <0.05);18 C +
BCTC.18 °C + TRPM8 shRNA ZbFRAHNE 220 s Hf, H Fm/Fe {H5
BHS A L E S A ST 2#E L (P<0.05,%3),

£1 ASELEMAMZ 1 mmol/L i . BCTC % TRPMS shRNA A SN SEFRNBENNSEL (n=5,2+5)

ZH 0.5 min 1 min 2 min 4 min 6 min 8 min
0 mmol/ L ¥ faf fis 1.02 £0.08 1.06 +0. 10 1.03 0. 10 1.04 0. 12 1.03 £0.08 1.04 0. 10
1 mmol/L A7 2.24 +0.13° 2.87 +0.12° 4.47 £0.35° 5.73 £0.18° 5.82+0.32% 5.76 £0.25%
1 mmol/L 3 faffi + BCTC 5 pmol/L 2.22 +0. 142 2.24 +0. 152 2.25+0. 142 2.68 +0.192 2.57 £0.222 2.30 +£0.20*
1 mmol/L i fafi + BCTC 10 pmol/L 2.00 +0. 102 1.76 +0.22 1.70 +0. 182 2.26 +0.232 1.84 +0.17# 2.33 +0.242
1 mmol/L J#fiffE + BCTC 15 pmol/L 1.28 £0.10% 1.08 £0. 14 0.95+0.12 1.23 +0.17¢ 0.67 £0.09* 1.20 +0. 18
1 mmol/L Jififfit + TRPM8 shRNA 1.12 £0.05® 1.08 £0. 10 1.18 £0. 15 1.08 £0. 16 1.12 £0.12 1.08 £0.07
1 mmol/L A + scramble TRPM8 shRNA  2.38 +0. 122 2.80+0.312 4.38 +0.392 5.55 +0.25% 5.77 +0.442 5.68 +0.35%

a:P <0.05,%5 0 mmol/L 7§ 7 B% 48 1t 4%
®2 ASEEEMABZSHIH . BCTC & TRPMS shRNA 42 FMAMASEFRLBENINEEN (n=5, x+s)
25 0.5 min 1 min 2 min 4 min 6 min 8 min 10 min

A4 BRI 2 1.02 £0.08 1.06 £0. 10 1.03 0. 10 1.04 £0.12 1.03 £0.08 1.04 £0. 10 1.03 £0.12
18 C 2.30 +£0.20* 3.18 +0.29* 3.32 +0.29* 3.94 +0.30® 5.02 £0.36% 4.98 £0.342 4.97 £0.24*
18 °C + BCTC 5 mol/L 1.52 +0. 122 1.44 +0.18* 1.55 +0.20% 1.52 +0.24# 1.77 £0.22# 2.46 +0.20* 2.70 +0. 18*
18 °C + BCTC 10 mol/L 1.44 +0.20* 1.35+0.18* 1.50 +0. 18 1.80 +0. 18 1.70 £0.23# 1.90 +0.27# 2.10 +0.25*
18 °C +BCTC 15 mol/L 1.10 £0. 16 1.22 £0.182 1.10 £0.20 1.08 £0.20 1.18 £0.20 1.80 £0.25% 1.60 +£0.20?
18 °C + TRPM8 shRNA 0.82 +0.122 1.00 +0. 15 0.98 +0. 18 0.98 +0.10 1.02 £0.20 1.21 £0.20® 1.00 0. 10
18 °C +scamble TRPM8 shRNA 2.12 +0.282 3.01 +0.27% 3.18 +0.32% 3.90 +0.35® 4.66 +£0.31% 4.62 +0. 142 4.63 +0.32?

a:P<0.05 , 55 R4 32 3 fE 40 b 4%

%3 PLCO1-PH-GFP #:£5) A SIE A2 g 9 RI# .BCTC . TRPMS shRNA 4> HAME T Fm/Fe EEHAEEWL (n=3,x£5)

215 0s 60 s 100 s 160 s 200 s 220 s 260 s
AR + 1 mmol/L JHifarfiz 0.10 +0.01 0.98 +0.01 1.00 £0.01 1.01 +£0.02 0.99 +0.01 0.98 +0.01 1.02 +0.02
1 mmol/L, i fi s 0.10 +0.01 0.90 +0.012 0.82 +0.03* 0.58 +0.04° 0.36 +0.06* 0.36 +0.07° 0.33 £0.07*
1 mmol/L J#ififfiiE + BCTC 15 wmol/L  0.10 £0.01 0.97 +0.01" 0.92 +0.02% 0.85 +0. 042 0.86 +0.032 0.82 +0. 042 0.80 +0.042
1 mmol/L HifiE + TRPM8 shRNA 0.10 £0.01 0.95+0.012 0.96 0. 04" 0.90 +0.032 0.89 +0. 022 0.87 +0. 022 0.88 +0.042
#Hik +18 C 0.10 0. 01 1.01 £0.01 0.97 £0.02 0.99 +0. 11 1.03 £0.01 1.00 +0. 00 0.99 £0.01
18 C 0.10 +0.01 0.90 +0.01° 0.85 +0.03® 0.68 +0.04? 0.49 +0.05* 0.40 +0.06* 0.38 0. 042
18 °C + BCTC 15 pwmol/L 0.10 £0.01 0.97 +0.02°¢ 0.89 +0.02° 0.84 +0. 022 0.83 +0. 022 0.84 +0. 024 0.83 +0.022¢
18 °C + TRPM8 shRNA 0.10 +0.01 0.98 +0.01°¢ 0.96 +0. 02 0.95 +0. 02 0.92 +0.01* 0.93 +0. 01 0.91 +0.022¢

a:P <0.05, k5 & 4 72 2t B8 40 ( 74 57 B2 B A R AL 22 0 s BY) ;b:P <0.05,5 1 mmol/L # #8240 k4% ;¢ P <0.05,5 18 C4Likbik
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