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MN9202 X s BILEH A B e 48 #0 &F 5 Th B RO 52 M
AHE Mik A RE RKESE YD LhE REE KT

[HE] B BIR MN202 3TO B4R EF KD EmE, FE  RA nOpix B4R ZHI R 4%
(TonOptix Co. USA) , JU5E 0> L0 R 45 0 B AR 48 /47 5K BE 25, XS FRAR S h B B Bh Lt R TR, &R
MN9202 B Lo LR 8 BE (ph) Ao JTL 40 6 S 498 W8 B/ 32100 UL S 1) K 5 43+ L (peak: height/baseline x 100% ,
ph/bi% ) AU AR R ( + dL/de) FIEBR RS HE R (-dL/dr) , ph FEXT BB LH . MNO202(3 x 10 mol/L) £ F0hL 75 35 (laci-
dipine, 3 x 10° mol/L) 14} 517 (0.13 + 0.04) pam., (0. 08 £ 0. 05) um F1(0.07 + 0.04) pm, ph/bl% 43 514 (8.6£2.8) %
(5.8+4.3)%F(5.6+3.3)%, +dL/d: 53 F1R(1.6£0.5) pm/s, (1.1 0.7) um/s FI(1.0 £ 0.6) g/, -dL/dz 2+ FIH
(1.22£0.4)pmn/s. (0.8 £ 0.3) /s F1(0.7£0.3)pmis, TR 'F L IRE (10° mol/L, isoproterencl, Iso) 3 1l ph.ph/bl% . +
dL/de F-dL/de WA GRS, BRI FIE N 45% (47% 54% 8% o 3 x 107 mol/L I MN9202 F1i: 76 #t - b
1% Tso 512 ph.ph/bl% . + dL/dt FI-dL/ds B FTE, FooF MNO202 fif + dL/dt Rl -dL/d: IR RBT RAE B E XS
(P <0.05), BPG P8 ph/bl% « + dL/dt FN-dL/deFRIRET AA SKITEE L G5 MN9202 6.0 UL 4E fE i 45
FHEF IR THREHIREAR ; Tso FTBLL MLAR ML ISR FOET TR DO BB AYIEAR , 3 x 107 mol/L MN9202 FIH: T 34 10 Tso HIVER
[XRER] DIVEHF; 5EE B2 5 L L4

Effects of MN9202 on contraction and relaxation functions

of cardiac myocytes
ZHU Xigoxing , MEI Qibing, LIU Li, et al
Department of Pharmacology , Fourth Military Medical University , Xi’ an 710032, China

[Abstract] Objective To investigate the effect of MN9202 on contraction and relaxation functions of cardiac myocytes.
Methods  The contraction amplitude was measured with video edge tracker method. The following indexes including contraction
amplitude (ph), contraction amplitude/single cardiac myocyte length percent(ph/bl% ), maximal velocity of contraction ( + dL/
dt ) and maximal velocity of relaxation (-dL/dt )were recorded by the computer. Results MN9202 and lacidipine decreased
electrically-induced contraction and ph,ph/bl% , + dL/d¢ and -dL/dt. MN9202 and lacidipine at dose of 3 x 10 mol/L attenuat-
ed these indexes significantly. Compared with the control group, MN9202(3 x 10°mol/L) decreased ph from (0.13 + 0.04) zm
10 (0.08+0.05) pm, ph/bl% from(8.6% +2.8% )to (5.8% +4.3%), + dL/d¢ from (1.6 + 0.5)pm/s to (1.1 +
0.7) /s, -dL/dt from (1.20.4)pm/s to (0.8 +0.3)ms. lacidiipine at dose of 3 x 10° mol/L decreased ph from (0.13
0.04)pm to (0.07 £ 0.04)pm, ph/bl% from (8.6% +£2.8%) to (5.6% +3.3%), + dL/d¢ from (1.6 + 0.5)pm/s to (1.0
0.6)pm/s,-dL/d: from (1.240.4)pm/s to (0.7+0.3)pm/s. Isoproterenol (Iso) at 10° mol/L augmented electrically-induced
contraction and ph, ph/bl%, + dL/dt and -dL/dt. These indexes increased by 45% ,47% ,54% ,78% respectively. The effect
of Tso (10® mol/L) was reduced by MN9202 and lacidipine at dose of 3 x 107 mol/L. Conclusion MN9202 and IDH attenuat-
ed contraction and relaxation functions of cells, while Iso increased contraction and relaxation functions of cells. The effects of Iso
(10®mol/L) were inhibited by MN9202 and lacidipine at dose of 3 x 107 mol/L.
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B ER—FE IR, BE K EEELH AL
RIR, KNG PRI B IE B K 3045 8 B P A A
mEERRH BN ETERRPERE, 2
AR A TR M EIRTT, TR SRR E W
Hiw, B EEFEXNE- AR P REEEA,
250NN SR RREL LUGHEENA
W, B TR T 45 A UL Y (5 ) P
MBS o RS RPN T I I R R %
Fzhz—. B EA R IAS 5 50 B H B
Wi NI, BATL MR B S EERBILA,
MN9202[ 2, 6-Z FF 3£4-(3-FE H )1, 4= 43,
S-MLIE — JRER-3-H BE-5-1E 0 BR ) R N E & K%
BHHEABK— MR SRS EHN, B
BZESF LA TR, CIEB B B A SN BRI &
EIER® RHRILAE™ Dk i/ F R A B
ONUEEFRIGURE Bt B A SR . S kiekes
PRI A VE AR Sh OIS , B TR ES
F 5 A AR £ T 3 i AL 48y, L0 B
A SRR 1 VRO R ST ROPE R BT i 2 . A HERR
St AR R SR R, RAOTFEAMKF £, R A
BRI R R AR WA T MN9202 F1H1 75 3 (laci-
dipine) X B4~.00 2 LAE MU MR 48 | BT TR IO W, F
MN9202 %LU 4 EF TR DIRBRIFE . Rl S# N
% 1% & (isoprenaline, Iso) Y& BB LR EZ K, M
L X0 WL40 A PR DD RE RO R e, P
MN9202 FIH 76 b S B 78 Xt Tso BIRAL, LA 2 A7
i Iso FRIZSURE AN MNO202., L 78 3t - 3 43V A AL

1 #HMAE

1.1 #H B4 SD AR, BEKZLR Y H.0R
A E 220 ~ 260 g, A, ERIRE . KRR
11 (3 Worthington Biochemical /A #]) . Iso(Sigma 24
A1), MN9202 FIHLFG #3458 U F2 & K27 2 4
YO E AW, B R R IR IE I, B ROR
GRS > 908%™, FIZ.BE . AT R
BRI KIS AR (1.5:1:2.5:5/V: Vi Vi V), 5K
AT Fl Tyrode YR B 0 TAE W Tyrode W HL 4
(mmol/L) NaCl 143, KCl 5.4, MgClL 0.5, NaH,PO,
0.3, CaCl, 1.8, HEPES 5.0, ##%i¥5.0, R4, A
HCl F1 NaOH & pH & 7.4, IonOptix & 41 HU I R
B EE IonOptix A7/, MENEREERE

B3 E World Precision Instruments 2 7427,

1.2 F%

1.2.1 KRONAESE HSFCRTIO %
FAWT S BALCFEA B, TR FF B DB B & F Lan-
gendorff M R 4. &% 0, BB EKRE T shfikiE
W(37C), LIHFBKE BLIE 0.3 o/L BIEEFI(299
U/mg)#1 0.8 /L 4 M1 5 H (BSA) 45 & KK
TEWL 20 min, FROAEAEMAIK JE MBI HHEH B
IRE , BT & IRBE R b e B B2 5 min,
KB B R ES, RO EHRE T 20 g/l BSA
MEEKB B H HOBHA®, LHERERR
REWRSTHZ 200 B R IBAHE R, ERBE 10
min IR B AL E NN, 3 HEBOTR AT KB
¥ +20 /L BSA, #E 40 min J5H LI & RBOEZE
B S E AR 1.8 mmol/L, 15 2 43 B K45 %
(calcium tolerant) 0> Z LA M, fR A 7E-S 1.8 mmol/L
CaCl, I B R H. WA, ¥R THE 0% ~
80% ZFPIRH U LM

1.2.2 BAMKHEER 0= L4 KR A
Hintz 5§75 3%, A TonOptix 82401 I 3h 4460 0 R 4%
B0 LA ks, KON E TEE B HME
(Olympus) EH & LR AMERDEN, LT 0, &
IR (1 ml/min,25°C),%4F 0.5 Hz,5 ms TR
L S IS, 7 8 O/ 2 G S 0 4 ik A T R
WA, AR AR AR 3T 40 x P B f& % 2] TonOp-
tix fJ MyoCam JBAHAGH EIME MM Lo DA
J i v Rk g /AT K T SRR TR LB 3
LR SRAEIF TR, EBUES I RE R AT A O E NN
PTERME ., OENAREEEAE: (DAREK
FRR, AR FEM S ~ 7 15 (2) LA ZITOLHES,
BEECE M, MR F 0 (3) T B KUK RERE R,
R TIRE MBS 5 (4) B ATRT AR R R R E 2
AFE 5min A b

1.2.3 SEitab#E  ERHEERUPIIE « frEE
(& + ) FR, A—MEGFRZRTE LB AR © K
%, SRR E FZE2I (ANOVA), £ E
B ¢ K50, A R RS, A Origin 31
RERTHET¥RR, U P<0.0S hEFBER
fB;P<0.01 HIEEFBEER.

2 5 R

2.1 MNO202 =ik & 3 5+ Lo RO AT T 3
e Ph SEBERCILIEZ S min, Rr4H L
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FIRERAE B L MN9202 AP 7, MNG202 Fifi
{55 F R 35 7 A LMK 46 W B (peak height,
ph) O UBCR R B /84N U LA B B B 43 EE (peak
height baseline x 100%, ph/bl1% ) 8 K Yt 48 B % ( +
AL/de) B REF AR (-dL/de) BN B 1~ 4), Hp
3x 10° mol/L f) MN9202 {§i_E 3R #8454 1 K AIK 51%
47% A4% F1 40% . 3 x 10° mol/L HH: FG # S L3k
AR BRI 61%.51%49% il 48% o

|
-

B 1 phxf MN9202 Fn$i Fith F 9 R Bk ik 7
SX A HA,” P<0.05,* P<0.01, n=10

—— M

2 ph/bl% 3 MN9202 R Fosts T B9 7R FE 4k 1E R
HSxtBAERE,” P<0.05,* P<0.0l,n=10

2.2 MN9202 Frii & 3 -F 5% Iso 51483 MLém AL 5% |
SR Bon  BLERAE RBER U4
255 min, FRAIMEIAE R E F#LAE 1 x 10° mol/L Iso
M BER . 2R A & RO WA 2y
S min, 5 41 LA AR B B H A& 10° mol/L Iso I
MN9202 S5 PG 1) & IR HE o Tso 7E AL K
F|H) ph.ph/bl% . + dL/de F-dL/d: M, H75 5

H2EE (P <0.05), B3k 4 NEBRAFFIHE N 45%
47% .54%F1 78% . 3 x 107 mol/L fJ MN9202 FI$LFg
A W H Tso BIRRL, MN9202 fif Iso F+ 75 ) ph.
ph/bl% . + dL/d: Fi-dL/dt 43 B AR 12% . 20% .
469 F1 42% , Forp + dL/de F-dL/de HIMEARAE Gt
HEL(P<0.05,% 1), ML Iso FrEH
ph.ph/bl% . + dL/d¢ Fl-dL/ds 43 HIFEA% 14%.31%
56% %0 46% . F:rh ph/bl% . + dL/ds FI-dL/de BIFE
KEGITH#FEL(P<0.05,% 1)

B3 +dL/de 3 MN9202 FHL 3 F 9K Bk 15 A
Syt BARE" P<0.05," P<0.01,n=10

kb vl

B4 -dL/de 3 MNO202 FH; 75 3 T 4 3K B ik di 1€ BB
S3mAkE," P<0.05,* P<0.01,n=10

3 i

MN9202 518 = S AtRE KRB RPN, B H M A
A0 Zh BRI R ekl Lo WLAE B U 4E AN BT TR 3
fE. SCIG B MN9202(3 x 10° mol/L){ ph.ph/bl% .
+dL/de F-dL/de BIFRAR, FE 40 B/K FUE B MN9202
BHIMAE SR ph 6O U4 HBOK B 18 &, B
HAMR/NE Z R, AR TR AR, FHEBR 4K
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R 1 MN9202 Fuhi Pt ) Tso 5RO MAM S FKMIER

%W B ph ph/bl% +dL/dt -dL/d:
pag:E| 8 0.1410.06 9.17+3.54 1.91+£0.74 1.62+0.75
Iso 8 0.19+0.07* 12.26+3.98* 2.87+1.10% 2.30+0.86"
Tso + MN9202 8 0.18+0.11 10.16+4.65 1.59+0.76" 1.41+0.80"
Tso + PP HBF 8 0.17£0.09 9.56+3.78" 1.56+0.81° 1.38+0.70"

5 ko W, " P<0.05; 5X ALK, * P<0.05

/NG MU 71 ) 2 5 AR R IR ph/bl% , iX A 7T BE
TR B R W 48 BB f1o 8 Tso J5 ph. ph/bl% .
+dL/de F-dL/de3538 0, + dL/de B8N R 7 40
B R MO W B T T e VB 48 4, RO L 4
THREIE R -dL/de B0, 40 MO AF ok [R) A 0 B B 7 9
Il 454 , PSP BE R s Tso B BB LIRE
ZIRBEH, SHAHRHER +dL/de-dL/de B BE
BN, Iso AT BARE O LA SRR, IR R 19
Na™ /Ca™* 25Ht, ¥ WL A RS A B, 51O
U 1 3302 A, o AT AR G &
FOE IR ERITLRS , (F LN cAMP B8 &2, S TS
H ¥ A(PKA), PKA TIBEBRIL Z 7 5 X688 - W 40
A R E A R, LAY 45 8 18 L WL M (sarco-
plasmic reticulum, SR) 3% %% H ( phospholamban) . &
4234 (Ryanodine receptor, RyR) W55 E H 1(tro-
ponin 1) FMIYIERE (524 (MLC) %, L BI4EHEEN o
R 7B 4i7 A B Rk 348 0 45 3 3 19 FF BOBE R, RyR
BERRALE N RyR AOFF L, 3 00 20 0 P 45 ok 2 45 1%
AR SR NSRRI INTT 425 RyRs Al % 45
B RUSHE™ B2 LRVE I8 4 I B 45 )
SR BEIAAEHE hN (4B R AR , Wit LK ) P9 45
AERING R OIS R, EEE " e
Iso 5120 LA A S BEHA SR WS AR B
I, EBERRAL R 2 B R E R A I HIE A R4
FEMH R PB4, PKA XEHEEH C R
b N Ca® BB T M, 2R R AL
Fxt SR B AN H , B B SR RS M E R,
5 P G P ARG, v 45 R 78 A S i i R L LR
S B, lso HERETR.CULAN M A M 45 AR s 0>
FULZH B A A7 3K , MING202 AR G s V- AR — S mb e 3
SERERUA, B A LT LR SEE, e 4 M P A
A8 STETIR BT BUR M /R R0 LA A
RFEE R, RO LA RIP1E R, TESEBNE
PR, AT AT Tso F13R 0o 258 o000 AL 400 D P9 453
B, fEEH LI SE Iso 51 PhPh/bl% . + dL/dt
F-dL/de BOHE R 7T 4 MNO202 F L 75 H 5 BT g 55 ,

Bt MN9202 AP 3-F AT 55 1 B LR R
X LR A e T 7K D RE B R o

MN9202 B3 BT YEA , A L E B B X0 ML
A A BRI, KRS ERTHRES
B ERE , G5 LI RIBT , B0 A 38 MR R R
FHRYE AR IMLAG A, BRItk , ok P 5 52 6 1
fE BB REAR —E AR,
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