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&1 H X ReEH AL A R R/ 1CC 48 IP3R,
RyR &35 1Y 52 i

IR, MmN R, FETT, &7, hw', M, RPN, wora’
(1. HaFPESZRF F—WEER, ki 410007; 2. AP EZH KF, ki 410208)

[(WE] B8 H % xS a8 P L AR R (functional dyspepsia, FD) 88K /N Cajal 8] 57 41 2 (interstitial
cells of Cajal, ICC) H TIP3 ZZ{& (inositol 1,4 ,5-triphosphate receptor, IP3R) ,Ry 3% {4 ( ryanodine receptor, RyR) 7& 1 & mRNA %
TR 5 I, DA B 0 T A R AT B 0 FD BIE T VR AL . TR B Wistar R 15 H BEAL 4> A B4 BT A
L H U (30.68 g-kg™') o BIMILL 5 ET E A4 E A NS LA AL EE 21 d Bl FD BIRY B E 442G 14 d Ui & 5 20 am
Ho W2 ~3 8 Wistar 2L /M7~ WU AR ICC gl il (AR5 = B EH (A 4) BRI EH (B 4H) &5 H % 5% &
HIMEH(CA) ,&FHF 10% FLMEH(D M) ,EFH5 % 15% F L MFEH(E M), FFAMMELEZE 60% ~80% it 4l in A Xt
2R 5 LR, AR SRR 24 ho $RICHN AR 1 e S RNA B 1 B0 % B3 B (Western blot) £l IP3R, RyR 4 [ 3R 1k , SEI 92 o
PCR 7 (Real-time PCR) #3l] IP3R,RyR mRNA ik, Z53 : Western blot #:ll Z ¥, 5 A 21 L%, B 41 IP3R-1,IP3R-2,1P3R-3,
RyR-1,RyR-2,RyR-3 (AR B HH W FFEAN(P <0.01) ;5 B4 h#,D,E 4 TP3R,RyR AR EH B = (P <0.05,P <
0.01) ., Real-time PCR #ll % B8, 5 A 41 H%¢,IP3R, RyR mRNA Fix W BREK (P <0.01) ;5 B 41 th%,D,E 41 IP3R,RyR
mRNA £EH I 5 (P <0.01), it 48 l@E T Lid FD BT K R/Ng ICC 4889 TP3R, RyR 25 4 & mRNA £k, B #
XTIy eI AR BB BRI VR .

[k@giR] &85%; DEetEHEHIAR (FD); Cajal T4 (ICC); TP3 Z{k (IP3R); Ry 3Z/#& (RyR)
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Effect of Shuwei Decoction on Expression of IP3R and RyR in Gastric Antrum ICC
Cells in Rats Model of Functional Dyspepsia

WANG Xiao-juan' , YANG Song-wei’, GUO Xuan’" , JIANG Su-nan’, XU Yin',
HUANG Lin-gui’, LIU Le-ping’, TIAN Shao-cong’
(1. The First Affiliated Hospital of Hunan University of Chinese Medicine, Changsha 410007, China
2. Hunan University of Chinese Medicine, Changsha 410208, China)

[ Abstract | Objective: To investigate the effect of Shuwei decoction on expressions of IP3 receptor
(inositol 1, 4, S-triphosphate receptor, IP3R), ryanodine receptor ( RyR) protein and mRNA expression of
intestinal cells of Cajal (ICC) of rats model of functional dyspepsia (FD), in order to explore the mechanism of
Shuwei decoction in the treatment of FD in the aspect of calcium channel adjustment. Methoed: Totally 15 Wistar rats

were randomly divided into the blank group, the model group and the Shuwei decoction group (30.68 g-kg™'). The
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model group and the Shuwei decoction group were treated by the compound etiological modeling method for 21 day
to replicate the FD model. After intragastric administration for 14 d, blood was collected to prepare drug-containing
serum. Intestinal smooth muscle in subcultured ICC cells was taken from 2-3-week-old Wistar rats, and were
divided into blank serum group ( group A ), model serum group ( group B), Shuwei decoction 5% -containing
serum group (group C), Shuwei decoction 10% -containing serum group (group D), and Shuwei decoction 15% -
containing serum group (group E). When the cells were fused to 60% -80% , corresponding serums were added to
each group and incubated for 24 h. IP3R and RyR were detected by Western blot, and IP3R and RyR mRNA
expressions were detected by Real-time PCR. Result: Western blot results showed that compared with group A, the
expressions of IP3R-1, IP3R-2, IP3R-3, RyR-1, RyR-2, RyR-3B protein in group B were significantly decreased
(P <0.01). Compared with group B, the expressions of IP3R, RyR protein in group D and E were significantly
increased (P <0.05, P <0.01). Real-time PCR results showed that mRNA expressions of IP3R and RyR were
significantly decreased compared with group A (P <0.01). Compared with group B, mRNA expressions of IP3R

and RyR in group D and E were significantly increased (P < 0.01).

Conclusion: Shuwei decoction has a

therapeutic effect on functional dyspepsia by up-regulating IP3R, RyR and mRNA expression.

[ Key words |

Shuwei decoction; functional dyspepsia (FD) ; intestinal cells of Cajal (ICC) ; inositol 1,

4, 5-triphasphare receptor (IP3R) ; ryanodine receptor ( RyR)

I Re 1 LA B (functional dyspepsia, FD) iy
e R 5 UL, B A R B 1 B S A R AR I S VR
P8 Y i gk . B b sh Jr pERS R FD 3
0 KR HL =z — , o T 8 - LK e, Wi B
REFRAR , B WAL, 2 H e D se i , ik
777 A BRI K L W AL I i A RE IR I K K B
50% LA [ () FD 835 775 8 W 3h J)BEfs . Cajal 8] 5
AL (ICC) 23 A TRANBHIE, 25 EH W18 is
B 0 AL 4 4 i, [R B 5 B #f £8 (enteric nervous
system, ENS), % 3 AL 40 il ( smooth muscle cell,
SMC) AH H. 3% 4 Ji ¥ 2% 4R 45 4 ( ENS-ICC-SMC) , 3
Il % 4% 8 W A 7 B9 & B ICC 5 £ 50 E
i A B B R L ICC T)RE 5 450 5 % T g &
FD %5 9 5 AL 2 — , s 2 gl ke )™
Z o,

I PR E %) FDLAXSSE V6 97, 28 M 4 IR 2 23R
IR AR B 25 (s Tk S A
S5 )X FD A — & 7 880, AH KM I T S BUH S XS
DIREARE SR P BE X W 1 B IR T
BAFEmMREER, &5 7 EW B K8 —
B = B /IR B R Z AR T FD WA 8T, e d
JAL B HE BRACRY LA b Rl AR RO R I KA
I CLIRTE ) T L R T BB ST R B 4T
B nlid o s FD BLELR ) ENS-ICC-SMC i 45
H, BH Cx43 M P ¥y & i DA S s o 1 HEAS
ANt kAR AE pR AR R B W T RE , ARG IT AR L H
BRI 2 1 BEAT A 5 1CC 4 Ca®* 38 18 4

.08 .

BFgE " DR A S 6 3 sk F S AT T 9 6 FD AR A
KE /NG 1CC 4 jg  1P3 &2 K (IP3R), Ry 3Z 1K
(RyR) # 4 fl mRNA ik HY54 0 ,  ICC 4l Ca®”*
W IE P A TR B IR FD PR S P

1

1.1 Y M Wistar KR 15 H,SPF 2%, /KA
200 ~220 g, b 5 2 58 A 42 52 50 3 ) B R A R F
AL VFATHIES SYXK () 2013-0005 ., 3l 4 55 5 JF
Jré T BT I8 F v B 24 K2 sh A B 5L st
1.2 259 &8 S EI AR RS AT
FEEF e AL R AR A, AR R R K R 8
B 2 K A — BB B BE 25 R B B 4 it
20170104,

1.3 5 & ECL &kt (3£ E Thermo 2\ A,
HE5 130716-45) ; SYBGREEN PCR Mix, trizol izt |
& (dbRt Rt 24w A5 43 ) 01171/10136,
03877/10125) ; % bt IP3R-1 #i {&, IP3R-2 ¥i 14k,
IP3R-3 $i/&, RYR-1 Hi{k, RYR-2 ¥k, RYR-3 Hi ik
(& [H Abcam 72y ®), it 5 4 % & Ab108517,
Ab55981, Ab55981, Ab2868, Ab196355, Ab560000 ) ;
Pt B-NL3h & 1 (B-actin) HL 44 ( 3£ E Proteintech 2
A, it 5 60008-1-1G ) ; 4L c-Kit HT 44 ( 3£ [ Santa
cruz 28 7, #t45 sc-5535) 5 i B s il R & (7 M e
Fermentas /> &) , it 5 00212265) .,

1.4 {Y#% DH-1601 7 B #40 — F LAk K7 3240 ( 1
VE R RE N F]) s BAAIOE U IF 5 56 % i i ks (5
il Motic 2> &) ; DYCZ-24EN #I i Jk £, DYCZ-40A
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UL A (b o s — A W B4 A R 2w 5 PIKO
REAL 96 #1756 5% & RCP X ( 2. E Thermo A H ) ;
QL-901 %Y TE iR VR A 7%, TS-92 AIFE IR (VTR 1 1] H Ak
DR ) ) 5 164-5050 A H 3k { ( 35 [# Bio-Rad 2
Al ) ; E-Gel Imager % K 1% & 4t ( 35 [H Thermo 2%
Al) o

2 FiE

2.1 S S5 HAREREL AR 15 H Wistar
KBS0 3 dl, M s Al BRI & Bl gdl
5 H B[ 13 ik, Bra Az o, e 2 4
KR el R A6 TR 3 Ak (12 PR R4 1 3 + TR
KA+ W EIEST + Je B ) Bl FD AR R M GiE
BERL DR 3 h, (22 £1) C/KHEVK 10 min, [ H
e H R RS S, M H IR 30 min, & 4L
21 d,

2.2 Ziypiils SR 10 ¢, /8 g, AR 15 g,
9 g, 1A 10 g, FEFH R 8 o, IEA AL 8 g, )II B 16 g,
FERI 10g, T30 me v 2 2 K 2% 56 — Bt s 1= e ) 3K
KA BA L g BARM Y FANRE 1 g, N AFEIBKHE
BT 4 CokA T IRAE4 HL

2.3 47y @R BRA S5 S AU RRA T
SERZERK R AT LR pE e 5 R A H Al
KELLL 30. 68 g-kg ™" il 5 B (HH Y T PR 45 350
BAE) B AR 10 mL-kg ™' AERHEE 1K,
HELEE 14 d,

2.4 Mg KRG 2 h 5, EE SR
i, 298 #% % 30 min,3 000 r-min ' .0 20 min,
IR ILTE ,56 °C T KNG 30 min, (HUEEH . &7 B %
ZH K BRI E LA DMEM/F12 355 372 3L FL ) il 5% ,10%
15% & 2 10 3% 85 77 W, 25 (A 4l B 41 il v DA
DMEM/F12 #% 3% %L e ¥ W 15% I 3% B 3% W,
T -20 CUKFH RS

2.5 ICC s fCdupude i 5 & 25 mvs b ¥ M2 ~3
JE Wistar 2L, 25 £ )5 B SR B, TC W &0 F 40 &
AN, BT AR R B 4 B W LZ . KL
ZBIREE 1 ~2 mm’ KN, A WAL, T AL 45
200 H 41 A 7 9t 38, W AE BE . 1 000 remin B
0> 5 min, 3 B35, LN DMEM/F12 3% 5% 52 5 2 40 i,
BT EZARFN Ficoll400 F B 25 BE W, 1 500 remin '
B30 10 min, B8 VA TR IOV 1R A8 A AR . DA
20% FBS [) DMEM/F12 35 7% 5t 5 2 41 i, FF 40 g L)
1 x10°4/mL & A Y306, T 37 °C 5% CO, W46 45
Fro 24 h S ¥R, ABRARNG BEAN ML, FAF R RN T
RigR i, oy i 5 A, Bk 3 AT, BIAS i v

BRI AL, E % 5% ,10% ,15% % 25 115
A, BE M A M ARG SR 4 mL, FRAH MRS =
60% ~80% ,1) 5% FBS DMEM/F12 5 3% 3t 4k 4% 155
7% 24 h, DUE A0 [R50k . B 2l A& 4 5 4R
MY 53 5 A B 2, &7 B % 5% ,10% ,15% %
245 1L 75 2H S I AR B 20 R BT 24 b S 43
ANEFE % 5% ,15% ,20% & 25 13, 25 A LG 4 5
ABE Y I T AU 2 YR N7 2 IV, Ak 2L 15 3R 24 h
Ja BEAT R
2.6 ICC 408 c-Kit e e IO 4 f e Fr , i
2 b 22 vh il (PBS) U8 3 1K, 4% Z 3 W [E @
30 min, PBS Jig%% 3 ¥k ,0. 5% triton-100 i i 30 min,
PBS I ¥E 3 o 5% BSA £ 1 h, — ¥t ( c-Kit,
1:500) % 8F 4 C ik, PBS M@ ¥E 3 Wk, —di(Hife
IgG HRIE 2 Y6 Hi K ) 37 C M F 30 min, PBS i1 ¥ 3
W .o DAPI TAEW 37 CHEE 10 min,90% H ¥ A,
P AU B L
2.7 FEHA SN (Western blot) £ 3l] ICC 41 Jifd
i IP3R,RyR #E KL FA4M B, 7% PBS
TP 3 #, i A RIPA 2L f# ¥ 200 pL, VK ¥ 24 i
30 min,4 °CF 12 000 r-min ' &> 30 min, Bt 35
W, BCA B¢ 85 W B2, SDS-PAGE BE i HLTK , F
% A PVDF b iR Wik = iR 1 he 43 50im A
—$0 (IP3R-1,1:1 000;IP3R-2,3,1 mg-L~';RyR-1,
1:5000;RyR-2,1:500; RyR-3,1 mg-L"";B-actin,
1:4000)F 4 CHRMELK. —Hi(1:3000)f6 ik
BEE 1 h, ECL RG5O B
2.8 SCHFEEOGE & PCR i (Real-time PCR) £ il
ICC ZH e IP3R,RyR mRNA ik DL trizol il &
PR HUZH 2020 g 5 RNA B 32 B B. mRNA % SYBR
AL B 355 SR cDNA, - 80 CUKAR PR A7 . SO A
% :RNA Template,6 wL; Primer Mix,3 uL; RNase-
Free Wate, 4.5 wL;5 x RT Buffer,6 pL; dNTP Mix
(2.5 mmol-L~" Each),6 wL;DTT(0.1 mol-L°"),
3 pL;HiFiScript(200 U+l ™) 1.5 pL, & 4545 3
fL,AEfL 10 pL, 3t 30 pL, B RNA DL 1% Bl
W BRI FL I, BE I KRR R GE WL SE RNA 4 i, &
A T 1% 31 Real-time PCR 8| ¥ F %1, IP3R-1: I
% 5'-GGTCAACTCCGTCAACTG-3', T i 5'-TCTT
ACCACATCACCTCCTT-3", & J&F 100 bp; IP3R-2: |-
% 5'-CATCGTCATCATCATCGT-3", F % 5'-GCAGG
TTGTCTTGAGAAT-3" & 109 bp;IP3R-3: [ i 5'-
GTTCTTCTTCATTGTCAT-3", T i 5'-GATTTCCTC
TTTCTTCTG-3', ¥ FF 103 bp; RyR-1: | ¥f 5'-
. 909 .
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CTCCTTCATTAACAAGTTC-3", Fi# 5'-GTCTTCAG
TTCTTCATCA-3", £ & 105 bp; RyR-2: I iif 5'-
TCACAGCCAATCATCAAC-3", F ¥i% 5'-CTTCCTCA
GACACTACCA-3', K ¥ 106 bp; RyR-3: I ii% 5'-
TTCGCTATCAACTTCATC-3", F i 5'-TTCCTCATC
ATCCTCATT-3', K J& 111 bp; B-actin: I iif 5'-GG
TCAGGTCATCACTATCG-3', F i 5-TGCCACAGG
ATTCCATAC-3", K J& 88 bp, M F N 95 C
10 min,95 °C 15 5,60 °C 60 s, 3t 40 fE3,60 ~95 °C
S AT R

2.9 GiibeEkb A PR A Excel 3R 4b B,
SPSS 19. 0 B4, 25 LA & =5 FoR, dLlE i
BB H AR 7 22 55 P AIE 2SR I W6 L 7 2255 1
L one-way ANOVA JEHEFTJ7 22 43 BT, ANl 2 7 25 5%
P, LLAE S BOE RS . L P <0.05 A2 F A5

3 #R

3.1 FD BEARIK BN AR ICC 40 i W52 55 %
JEAR ICC 20 i F B b B RE FR L 5 9% 24 h R JT IR
Wl A e ) A A LA B T R T R L R = A
BRI R IE SO BDE 40 i B30, 40 A 3R K, A 2
T AN RNERE, KRR EERE, WE 1,
3.2 FD BIRIK BN AL ICC 40 i e i 58 e e £
YE  e-Kit Ry Kk B, ICC 40 M A 52 B 4 (0 9%
I, $Em e-Kit Sy B DAPT &2 4 4 B A% Ji5 v] Ul 448
BTG, RPERM AR o-Kit FHH 40 i
Rk ICC 4 f i AR i Lge . DRl 2,

- .
x 100 x 200 x 400

E1 ICC RRAMEBMES
Fig.1 Micro morphology of ICC primary cells

c-Kit DAPI Merge

B2 JEHK ICC /%R %kt (c-Kit, x400)
Fig.2 ICC primary cells( c-Kit, x400)

3.3 B X FD AR R/ 1ICC 4 g TP3R,
RyR I RIAMFE 0 525 (H I3 4 s, A 1f
W4 1CC 40 ffd h IP3R-1, IP3R-2, IP3R-3, RyR-1,
RyR-2,RyR-3 7KF- W] i BEAIG (P < 0.01) , 4 7R 45 7Y
HENT L) . AR AL, EF H A 10% % 2 1 41
KB IP3R-3, RyR-2 fl RyR-3 £k B I & (P <
0.01) ,IP3R-1,IP3R-2 B @ F} & (P <0.05) , 47 B %
15% % 25 1. 3% 41 TP3R-1, RyR-2, RyR-3 & ik B 12 7F
B (P <0.01),RyR-1 £k B I (P <0.05), MW,
#1,K3,

3.4 & H X FD ELAL ICC 40 g b IP3R, RyR
mRNA FRIEMEM 548 T 41 H R, AR i v 21
K BN 1CC 4 e IP3R-1,1P3R-2,IP3R-3,RyR-1,

£1 5% FD #8 ICC #Aparh IP3R-1,IP3R-2,IP3R-3,RyR-1,RyR-2,RyR-3 EHW &M (x +s,n=3)
Table 1 Effect of Shuwei decoction on protein IP3R-1, IP3R-2, IP3R-3, RyR-1, RyR-2, RyR-3 in ICC of FD model rats (x +s,n =3)

41 51 IP3R-1/B-actin IP3R-2/B-actin IP3R-3/B-actin RyR-1/B-actin RyR-2/B-actin RyR-3/B-actin
25 [ 1ML 3% 0. 505 +0. 095 0.462 +0. 043 0. 406 = 0. 007 0.432 +0.133 0. 478 +0. 006 0.510 0. 111
LAY Il T 0.162 £0.029%  0.104 £0.015%  0.056 £0.029%  0.120 £0.064%  0.132 +0. 030% 0. 120 0. 043
5% 5% & 25 10T 0. 151 +0. 023 0.119 +0.015 0. 080 +0. 037 0. 178 £0. 069 0. 146 +0. 060 0. 140 +0. 102
FE% 0% &250M%  0.281 £0.047°)  0.274 £0.033%  0.286 £0.032%  0.277 £0.079 0.360 0. 074% 0.350 +0. 055%
FFE % 15% & 25 1M 0.425 £0.083%  0.399 £0.097 0.400 0. 114 0.310 £0.093%  0.419 0. 059" 0.410 £0.097%

T H A H M4 R P <0.05,7 P <0.01, SEAL L P <0.05,Y P <0.01(F2[[),

RyR-2,RyR-3 7K F- 3 B @ BEAK (P <0.01) , $2 /R 155 A
AN, SR M A L& B 10% ,15% &
245 135 40 A Bl IP3R-1,1P3R-2,IP3R-3, RyR-1,RyR-2,
RyR-3 RBEH W A& (P <0.01) . W2,
4 itig

WLIE] ICC 48 }fd ( myenteric ICC,ICC-MY ) f£7E F

- 100 -

PAT WA R WL Z 8], 2 — o o 2 (0 2 19 40 L, BB
7 A A R A 22 M Ak, AT R 2R AR T, TCC
2= A B4 S P R IR R PR R R T
BENEROINR R EIAPS g i TV L N N VA Y
Ryanodine U8k Y 45 | = % B2 ILBE (inositol 1,4,5-
triphosphate, IP3) 145 4 J&% () 18 18 K £k Wik 4 4>
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IP3R-1

314 kDa

IP3R-2 308 kDa

=

IR3R-3

RyR-1 S e e R 5Gs kDa
B C D E

304 kDa

ror-2 | : -

RyR-3 4 552kDa

practin. [ - <02

A

AL A3 IMTE 4L 5B B R Mg 245 C. &7 B 5% &2 Mg 4 D. §7 5
10% & 25135 205 E. &F 8 % 15% 5 25 15 41

3 &% iAxt FD # 8 ICC 44 A8 IP3R-1,IP3R-2,IP3R-3,RyR-1,
RyR-2,RyR-3 EAREHZM

Fig. 3  Effect of Shuwei decoction on protein IP3R-1, IP3R-2,
IP3R-3, RyR-1, RyR-2, RyR-3 in ICC of FD model rats

WAy ORGP . Hovh IP3 32 K (linositol 1,4, 5-
IP3R ) #iI Ryanodine % f{&
(ryanodine receptor, RyR) f 415 & 4 & A= , 2 fifi X
IP3, RyR 40/ i 45 12 8 it 45 85 777 5] & 4k
LA AT 5 1) 5 B, o 5 4T P 43 I B Ca® "
JE D8 /D, e T BB BURGE T8 T B T B LA &
SN A B = 12 N | I | 05 A S 3 N A
A6 A ICC Rl AL (07 9 7 A AT P Ca® ™ )
W RE PR P A S T DL N B 0 Ak U T % D)
RIS APy Ca® W B 9 L TH5 TIP3 K- (9 T
1o AR B IE AH O, TIP3 3R YR B T I R S
ZAR IP3R S5 AR A fES IR

Ca’ " Vi B 19 7 32 2002 oh 45 2R T o, 3h 7R LA
BRI B DU 2 3 S 40 B P Ca " Y R i, DA T 38 4

triphosphate receptor,

%2 553 FD #EE KR /NF ICC 485 IP3R-1,IP3R-2,IP3R-3,RyR-1,RyR-2,RyR-3 mRNA B &0 (x £5s,n=3)

Table 2 Effect of Shuwei decoction on IP3R-1, IP3R-2, IP3R-3, RyR-1, RyR-2, RyR-3 mRNA in ICC of FD model rats (x +s, n=3)

285 IP3R-1 IP3R-2 IP3R-3 RyR-1 RyR-2 RyR-3
25 [ L4 1..000 = 0. 000 1. 000 +0. 000 1.000 = 0. 000 1. 000 +0. 000 1.000 = 0. 000 1. 000 +0. 000
LAY I, 7 0.157 £0.006%)  0.133 £0.006%"  0.173 £0.006%"  0.177 £0.006>’  0.137 £0. 006> 0. 150 +0. 000*

BB 5% &M

&8 % 10% & 2505

0. 153 £0. 006
0.583 +0.015%

0.830 +0.010%

0. 137 £0. 006
0.527 £0. 006"

0.690 £0.017%

0. 167 0. 006
0.363 +0. 006"

0.850 +0.017%

0. 157 £0. 006
0.483 £0.012%

0.780 0. 000"

0. 143 £0. 006
0.310 0. 000*

0.690 +0.010%

0. 153 0. 006
0.330 +0. 000"

0.627 +0. 006*

&7 E% 15% & 25 0T

BT E Tl T W7E 1CC A 20 g
fg IP3R A1 RyR , J2 H 5 2 &2 (R MO R Ca® " JH
Hr IP3R 5| & Ca®" JE W E B Bk, T Ca® " AR
GRS 1ICC B R R T AL )
RN GG F W, ICC-MY A 18 kR AR
FHANZH B 9 4 Ca™" {5 5 B UM 0 2 40 g
Ca’ " 522t ICC-MY [ F i 3 fig 2 B4,
T2 B i B ICC BB B
P AT T, (12 I 7 0 238 37 3 52, I g A Fi A IR
55 JHORH ST %) T T UL R ) ) 4 B 3 A S A o 1 Y
T L O B A 0 B O RO T
e B A B 2 b Ak, R T RE X B g T i LAY W i A
By S e 2 H AT IR YO v WLHE 3 ) T AR
7 1) 5 s R g

WX FD BB UE 2 B H A R g — , Hom AL
MAERS AR, RS TR R FD
FEAF AL, DA b it T M v SR 97 FD I 36 AR T vk
& B Gy Sl o AT e, R AR, SRS R, H
ARH RN, 25 < AN, P& 28 2, DLgi R Al 2

Rik (B2 ARE, F M IE R ISR, 1T
1R, AR IR, 2 ARS8 TO A0 %, BLA
REE 0, SIS IR A I R G BB TR
RS, 458 e 1 o i 1k PR A T, 36 9 I R K i 4
JUAR &7, A7 A1k, £ 0 it 3 R s 3 SR 7
2, & Jris AR AR 2k, (AR A A, B9 5 15
e, D) JHFTS DG R 8 E A5

7 S 5 38 3o M 3 25 B A 7 0 WigE FDIF
1S g 2 E A BRUASE 7R 1f 7 % BT ¥ 9 24 a0 AR A B
F: 11 8 il 1CC 40Py IP3R, RyR 2 14 X mRNA %
KW . BESE k5 A LT A R AR R I Y
4119 IP3R,RyR mRNA 3 1k 35 W & [ A%, B 42 /% A
RYIILTE X IE R ICC 20 M A WY 5252 e, 15 B 442 o 4 i
BRI WYy Wi 2 & 2y vl T 0SB 5% & 2y
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