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Table 1. Effects of Culture Filtrates on Spreading, Beating and Arrhythmic Movement of
Myocardial Cells in Culture

a) Spreading Beating Effect on arrhvthric
Filtrate ; - " Relative Relative movement induced Lty
Spreading % Well-spreading % beating § beating rate 3.0 mM calcium
Solvent 17.0 + 0.4 16.1 + 1.4 29.9 £ 2.5 13.4 % 3.5
Neonatal 28.8 # 3.7°) 50.3 s+ 3.7°)  147.7 2 6.6°) $8.0 2 7.4  Improvementd
Adult 42.8 2 9.2°) 69.0 + 4.6  43.6 + 4.7°) 43.7 + 5.9®) Improvement

Each value represents mean 2 s.e.{ n =5 ),

a) Added 1 ml for neonatal and 0.3 ml for adult into each dish
b) p<:0 05 : significantly different from solvent value

c) p<0.01 : significantly different from solvent value

d) The arrhythmia was incompletely suppressed.

Table [[. Effects of Heart Extracts on Spreading and Beating of Rat Myocardial
Cells in Culture

. Beating
a) Spreading . .

Sample . _ . Relative Relative

Spreading % Well-spreading % beating % beating rate
Solvent 16.5 £ 1.6  19.8 & 2.7 32,1 £ 11.0  19.6 % 6.2
Rat 38.4 £ 2.32) 51.5 £ 10.5°)  100.3 2 21.4%) 39.3 x 4.9
Bovine 28.2 + 0.8°) 67.3 2 s5.0P)  82.6 2 15.7°) 75.7 & 1.2P)
Rabbit 24.3 2+ 0.6%) 40.6 + 1.7°7  75.4 1 10.7°) s6.2 2 9.7

Each value represents mean x* s.e.{( n =5 ),
a) Extract : precipitate salted out with 30-50 % saturated ammonium
sulfate, added 0.55 mg for spreading and 11 mg for beating into
each dish

b) p<L0.01 : significantly different from solvent value

c) p<0.05 : significantly different from solvent value
&Y, BAFREEBIENTI v b, F, FROBLVMMBETE 70 THbLOHEME & L
7%, T bV THEBRLpH 8.0 DK THM %17 72, MMHIZD XKD HEET>7-& 22 Table
MR T & 5 1230—50% 1k 1= 55 3% IFilk & k% spreading & U beating RS IREEME 2 B /-0 £ 2
?*bﬁ#é@b@KOWTﬁﬂéﬁbko%f&ﬁéf@AEth—x,Swh&de%,CM
ta— 2 KD MERSE L, {EMESEE U T bovine ventricle protein (BVP) %87, BV Pi3
SDSEYT 7YNT I FrVEBTABIIHENT—END/NY F45 %, Sephadex G-10012 & 34
FIBEEIZ &0 7 TRIZ100000 & REL 720 BEABGRIZNN.SX THIZEE T, 73/ BOH 2L 188
DTI/BEELZ L 2B, £ 7 carrier ampholyte ¥ Fi\ - BRIAFHWEESSEIZLY B
VPIZpH 6. 41CH—DE -7 %52, B 2B T3 LABICZOEESIIpH6.4TH B 2L
%580 (Table M), £7=BVPIE VAN T 4 FEEADRRIZ LD 5T ET0000 & 310000 2 KM HH
N, ZOREMAHRT 58 58D, Table N, VISRF & 1BV PIE10,ug/ul Ol TH
& LDEFMEREM spreading, beating %R L 7= 4%, MIEFZET T beating \ZIZMER L Do 7o X5
2BV PARMERICHT 5 LEMROKE 25 2IBET 52 & 288+ 54 L 412 (Fig. 1),
Fig. 2107 F & ) RMARIBIZ 51 5 5 v MEHOBMOMEIME £ F 2 o L, O BIEFTIx L
THLEMTHBZL 28D, £-Z2DL DD spreading BXEMREE RPN & >EBASBELEIZ & 3
LOTRBVWZILEBHS»IZU L, &5 IZOHEROMBITEIIH L TBVPEXBEERLRE 2
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Table II. Physicochemical Properties of BVP

Molecular weight 100000 (gel filtration method using Sephadex G-100)
Protein content 99.8 % (Lowry-Folin method) v
Anmino acid composition Asp(B.O)a) Thr (9.1) Ser(13.8) Glu(13.2)
Pro(4.2) Gly (7.5) Ala(4.2) Cys/2(1.9)
Val(l2.2) Met(0.7) Ile(2.2) Leu(7.2)
Tyr (3.9) Phe(2.1) Lys(3.6) His(1.4)
Arg(2.7) Trp(2.0)
Carbohydrate content negligible (phenol-sto4 method)

Isoelectric point PH 6.4

a) Molar ratio (%) of standard amino acid by hydrolysis with 6 N HCl at
110° for 24 hr and by ultraviolet absorption method for Trp

Table IV. Effect of BVP on Spreading of Myocardial Cells in Culture

Final
Sample concentration Spreading % Well-spreading %
( pg/ml )
Solvent 0 18.0 + 1.1 15.1 + 0.7
BVP 1 22.0 + 0.77)  17.8 & 1.2
BVP 10 23.7 + 0.82)  27.0 & 0.8?

Each value represents mean %+ s.e.(n = 3 ).‘
a) p<0.01 : significantly different from solvent value

Table V. Effect of BVP on Beating of Myocardial Cells in Culture

_— — s i B e —— —— —
———— e ——————— e—— —

Culture Sample congéﬁiiation gziizige% bzzt?;;viate
( pg/ml )
Solvent 0 43.6 + 5.0 23.0 £ 0.9
Serum-free BVP 1 70.4 £ 11.4 26.7 + 2.2
culture VP 10 77.6 £ 4.02)  40.3 1 4.6
Culture with Solvent 0 101.0 + 3.4 100.3 + 3.4

serum BVP 10 117.6 + 6.8 108.6 + 4.6

Each value represents mean t s.e.( n = 3 ).
a) p<0.01 : significantly different from solvent value
b) p<0.05 : significantly different from solvent value
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(¢ of value at 10 min)
(9]
-

Relative beating rate

(b)
Fig. 1. Typical Morphologies of Myocardial Cells in 10 days Culture.
a) with 1% serum ; b) With 1% serum and BVP(10.g /m¢)

a)
a) @l a)
60 mmHg 30 mmHg
10 20 30

Perfusion time (min)

Fig. 2. Effect of BVP on Beating of Ishemic Perfused Rat Heart.
—(O— After perfusion 10 min at 60mmHg, the hearts
were perfused at 30mmHg.

—@— After perfusion for 10 min at 60 mmHg, the
hearts were prefused with BVP (1049 /m¢) at 30mmHg.

Each point represents mean *s.e. (n=4).

a) p<0.05 : significantly different from group without BVP.
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LR FROBS F4EI SHBAEREERAPRS N EVOT, FO0BLVESTFHERLES
B THARMB 21TV, BEROEHY Y ABREICEVEL 2N ESRESEHLIBRICEM 21T
Fzo ThbLHLEEAREY S Xk pH 4.512HEL, 100°, 205 RSN 21T, MbiH%,
Sephadex G-25, Dowex 50 W, Sephadex G-10i2k3# 54 70w b 777 A=—lC&VEL, &
RIZRT 54 Py THIZKDHEE E1T\ antiarrhythmic peptide (AAP) %1870 AAPRR YV ¥
MEBDORYTIFY—MIEB32KRTE70< b7 74—12&DHBE—THY, Fig.3I2RT &I
Sephadex G-15&#FHWASr NV BRFZIZLVFTFRIZA0 THIERELE, AAPR=VEFY VR
BT THRUBEREEE T, ¥ Y V-Edmantk, A VKX IRTFY-EERFT I/ BIFIC
&0 ZD—REEIL Fig 412237 & ) I2Gly-Pro-Hyp-Gly-Ala-Gly Th 3 L REL /=0

a)

<— Gly-Pro-Leu (285)

60T
< Gly-Pro-Leu-Gly-Pro (439)
A
AAP
= s @ < Arg-Pro-Pro-Gly-Phe-
E Ser-Pro-Leu (870)
g
°
> < (1'—‘170--Pro-Gly)5
g {1273)
1
&
ko
w40 . . . -
200 400 800 1600

Molecular weight
Fig. 3. Molecular Weight Determination of AAP on Sephadex G-15 Column
Column : 0.9 X156 cm
Buffer : 0.2M sodium citrate buffer (pH 4.25)
Flow rate: 20m¢ /hr for buffer and 10m¢ /hr for ninhydrin

a) The molecular weight was given in parentheses.
N ~ ~N ~N ~S ~
Gly- Pro-Hyp-Gly - Al -Gly
S ~

—> pansyl-Edman degradation

<— Carboxypeptidase Y digestion

Fig.4. Amino Acid Sequence of AAP
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Fig.5. Effect of AAP on Arrhythmic Movements of Myocardial Cells
Induced by Low Potassium
(O) rhythmic beating, (@) rhythmic beating with continuous
cellular fibrillation, (&, A) irregular beating with continuous
cellular fibrillation; (M) strong and weak beating counted,
(A) only strong beating counted.

a) The mean of 3 dishes (6 regions of cell clusters)

AAPIXFig. 5IZRT &I IEA U 7 L BE TE L 3 LHMIROHAH B I L TRBFEMEALRL,
BANYILHBVIET TN YRINC & 2IA87%, &5 I1CHEL NV CORBTAEIIILTHLE
STHBEILEBH~, AAPRIIHETHASNTOWAHRBIKENEZAETIT 54 FLI3MLEN
ZRE-TED, ZOHKT I /BE LTHyp PEEhTOA3PEFENIZEWTHyp 28UHWETH
B335 Ve BEBZL 2B, £7-AAPIS beating BEEZFIHIL (Table VI), ¥=V v &
[FIREAEME OB B BN BEERO—KHE 2> TWVWA Z ¢RI, &E5I1ZAAPI spred-
ing 1L L EHBEEICHVTHBVP LD 3P0 AREBEMAERL /2,

Table VI. Effect of AAP on Beating of Myocardial Cells in Culture

Final . s <
. Ralative beating % Relative beating rate
Sample c?n;;;l;fa;::.on Serum-free culture Culture with serum Culture with serum
Sclvent 0 43.1 + 2.2 100.0 £ 2.1 98.8 £ 1.6
AAP 0.01 38.5 = 2.9 103.5 £ 8.0
AAP 0.1 38.0 & 3.6 74.3 £ 9.42) 87.3 ¢ 3.0%
AAP 1 33.2 & 2.62) 61.3 £ 6.7 77.8 £ 4.6

Each value represents mean + s.e.( n =5,
a) p<0.05 : significantly different from solvent value
b) p<0.01 : significantly different from solvent value
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HUE BVPRUAAPOERBEICET 3K
BVPRUAAPRLHMBROEOSR EERICEEL (Table W), ZhsDOMEDBEERRD
BEO—D L L TEAAROEES T 5 h, LHMIRDREIIOMIBDHRE L Fk, BHORT
X DHERENTVWRZ LA RBREN, ¥/ Table WIZART & O 1TLHMBRAND AV T 7 LD
WMYABIZH LU TBVPIRERL 225722, AAPIMABIABEREER L R TRETHSLMIZA N
VYLD RABEEML, Zhizko THIlaNA + v IBEDORE S RIE s AR EER R
230k ELILbNS,

Table Vi. Effects of BVP and AAP on Macromolecular Synthesis of
Myocardial Cells in Culture

Final Incorporation of 3H-compound into cells (cpm/los cells)
Sample concentration T
Protein RNA DNA .
(M) precursor Protein precursor RNA precursor DA
Solvent 0 260 + 24 137 # 22 9630 + 376 4563 & 591 697 & 58 1215 & 172
BVP 1077 270 & 37 281 + 92710564 & 268 4050 £ 514 842 + 116 1572 + 268
AAP 1077 307 + 29 345 + 612 8815 + 923 3252 + 438 1251 + 21321388 + 304

Cells (105 cells/dish) were incubated for 48 hr with 3H-leucine(l pCi), 3H-uridine(1 pCi)
or 3H-thymidine(l pCi). Each value represents mean + s.e.( n =5 ),

a) p<0.0l : significantly different from solvent value

b) p<0.05 : significantly different from solvent value

Table Vi. Effects of BVP and AAP on Incorporation of “*Ca in
Myocardial Cells in Culture

— e

Final 45
Sample concentration Incorporation of Ca
(M) (cpm/mg protein, mean % s.e.,n = 5 )
Solvent 0 1462 + 262
BVP 10”7 1222 + 323
AAP 10”7 613 + 323%)

a) p<0.01 : significantly different from solvent value
% B '

1) OEFMRICERERL Z OB AT MR L L LB L VK, L {EET 3 bovine
ventricle protein(BVP) R UHHE) "8 %% FE T 3 antiarrhymic peptide (AAP) D 2 O
BERBEBET A2 LIIKIIL 12,

2) BVPRATFEI00000NEEE TEERIIpH6.4THY, 2FET0000 % U 310000 2 A4E4L D
BOM->THYD, ZOBEPERORBRIMLETHSZL 2B/, /- AAPIEGly-Pro-Hyp-
Gly-Ala-Gly D7 3 / BEHI 2R THFRBATODAZHRT 54 FTHY, ZhsOWBEILLEEIC
BRAHEET S 2L 2807,

3) BVPRE—LFHMIROERFYE, MEEOMERVEASKEZEET 5 2L TRE, MR
DAL & {2 L ABBR UCHREHBRADEIS 2 MINT 2 2 L I K VB2 EET 3 2 & 230,
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ZOLDODREREERIIHROEOTBEOTBIC L3O TIEZ VI L 2S5 2IZL 2,

4) AAPIREA YV LBE, BAVYILBEDIVIZY 7’/"{ VEINZ & VAL SHEIAEICA
LTSEEREAL, ZOEAI/AHMEUTRBMIROEES2EPIE®S2L, $-MRNADS
Ny LAY AL EMET B L L LICHIRNA A VBEORELZRETAZLICERALTWAEZ L
2R 7=,

RXOEXEERORE

DRI EBER L Z0OBEEL AN TAMEL LT, LFLVRE - MO L EET 345 F&
100000 EHE (BVP) RUHBITE2UETINFHT44 F (AAP) O2HOFRME %
BBt 232212 IIL, BIZCAAPIEGly-Pro-Hyp-Gly-Ala-Gly O¥ME TH 3 Z L 2380,
ZOEELUTHDMELHENL 720 ko TEERLL L TOMED 2R/ LB 3,
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