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Effect of Glycine on the Action Potential of the Atrial Muscle
and Sinus Node Cells of the Rabbit Heart

Kyung Hoon Choe*, Jin Hyuk Kim, Sang Don Koh
Hong Kee Shin and Kee Soon Kim

Department of Physiology, College of Medicine, Hanyang University, Seoul, Korea

" Department of Intemal Medicine, Yonsei University Wonju College of Medicine, Wonju, Korea

The effect of glycine, structurally the most simple amino acid was investigated on the electro-
physiological characteristics of the isolated superfused atrial muscle and sinus node cells of the rabbit
heart. Superfusion of the sinus node cell with glycine solution (3, 5 and 8 mM) produced concentration-
dependent increments of OS (overshoot potential) and MDP (maximum diastolic potential). Generally
action potential amplitude increased as a result of greater increment of OS than that of MDP.

The changes in action potential of the sinus node cell peaked in 7~10 minutes after onset of

superfusioin. On the contrary to the response to intravenously administered glycine, the rate of

spontaneous firing of sinus node cell was invariably increased following superfusion with glycine.
Action potential duration manifested as APDgy (time to 60% repolarization) was significantly shor-

tened by glycine. And the electrophysiological effects of glycine on the atrial muscle cell were similar to

that on the sinus node cells. The results of present study suggest that glycine can exert direct effects
on the atrial muscle and sinus node cells of the rabbit heart.
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Table 1. Changes in the maximum diastolic potential (MDP) of the rabbit sinus node cells following superfusion with

glycine solution.

Conc. of N

Change in MDP (mV)

: control
Glycine Time (min)
3 5 7 10 15 20 30

3 mM 8 —75.0 —04 —3.6** —4.3*+ —2.2%* —1.5* —0.7 1.2
+2.1 +0.7 +1.0 +1.3 +0.6 +0.5 +1.0 +1.8
5 mM 11 —71.0 —1.4* —24** —5.2%* —5.7** —3.0* —-2.1* —1.0
+10.5 +0.7 +0.8 +1.7 +1.9 +13 +0.9 +0.9
8 mM 10 —74.9 —1.2 —5.6** — 7.4 —8.4** —3.1* —0.8 1.3
+2.7 +1.1 +1.5 +2.0 +1.7 +1.1 +1.1 +1.7

All values are mean+SE.
*: p<0.05, **: p<0.01

N =number of impalements.
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Table 2. Effects of glycine on the overshoot potential (OS) of the sinus node cells of the rabbit heart.

Effects of glycine on the transmembrane potential of the sinus node cells of the rabbit heart.

Conc. of Change in OS (mV)
Glycine N control - -
Time (min)
3 5 7 10 15 20 30
3 mM 8 9.8 0.3 2.6* 4.6** 3.4%* 0.3 04 —0.1
+4.4 +0.3 +1.2 +1.5 +1.0 +1.3 +1.0 +0.8
5 mM 11 10.1 0.4 2.5* 7.3** 7.0** 1.4 0.4 0.7
+1.6 +0.7 +1.3 +1.6 +2.1 +1.4 +1.1 +0.9
8 mM 10 8.0 1.1 8.4** 11.3** 14.4** 6.0** 3.1 0.6
+24 +0.8 +20 +2.6 +2.0 +1.5 +14 +1.8

All values are mean+-SE.
* p<0.05, **: p<0.01

N =number of impalements.

OS(overshooting potential) 5 Z7}A] % o] OS]
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Table 3. Changes in the action potential amplitude (APA) of the rabbit sinus node cells following superfusion with

glycine solution

Change in APA (mV)

Conc. of N
Glveine control - -
Y Time (min)
3 5 7 10 15 20 30
3 mM 8 84.8 —0.1 —-1.1 0.3 1.3 —1.2 —-0.2 1.0
+3.1 +0.8 +1.4 +0.9 +1.1 +1.5 +1.3 +1.7
5 mM 11 81.1 —1.0 0.1 2.1* 1.3 —~1.6 —1.7 —0.3
+2.1 +0.8 +0.9 +0.8 +0.8 +1.0 +1.4 +0.5
8 mM 10 829 —0.1 2.9 4.0 6.0* 29 2.3 1.9
+3.4 +1.1 +3.3 +4.4 +3.0 +2.1 +2.0 +13

All values are mean+ SE.
*: p<0.05, **: p<0.01
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Fig. 2. Effects of glycine (3 mM) on the action potential of the sinus node cells of the rabbit heart.
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Fig. 3. Effects of glycine (8 mM) on the action potential of the sinus node cells of the rabbit heart.

Table 4. Effects of glycine on the action potential duration (APDy,) of the sinus node cells of the rabbit heart

Conc. of Change in APD,, (msec)
Glycine N control - -
Time (min)
3 5 7 10 15 20 30
3 mM 8 111.8 0.9 —4.7 —4.3%* —4.4 —26 —1.7 1.8
+4.3 +3.9 +26 +1.3 +3.0 +24 +15 +1.2
5 mM 11 111.4 0.4 —2.1* —4.4r —5.3%* —2.6* —0.3 0.0
+6.7 +1.6 +1.2 +1.5 +14 +1.3 +0.3 +0.6
8 mM 10 108.7 —-0.38 —7.1* —6.1* ~5.9** —5.6* —35 —0.8
+11.5 +3.1 +3.5 +3.0 +2.1 +2.9 +25 +1.0
All values are mean+SE. N =number of impalements.

APDg¢o: time to 60% repolarization.
* p<0.05, **: p<0.0}

Table 5. Changes in the rate of spontaneous firing (RSF) from the rabbit sinus node cells during and after superfusion
with glycine solution

Change in RSF (beats/min)
Soneel N conol il
Time (min)
3 5 7 10 15 20 30
3 mM 8 140.8 2.8* 5.4+ 10.5* 13.6%* 48 —0.1 —1.8
+6.5 +1.0 +2.0 +4.2 +3.4 +6.1 +27 +2.1
5mM 11 118.4 2.0* 6.2* 12.6** 17.2*+ 5.1+ 1.7 1.6
+5.1 +0.8 +24 +3.1 +4.3 +1.5 +1.3 +1.0
8 mM 10 109.0 8.0* 17.6* 20.4* 23.5** 6.9** 4.1 1.2
+2.1 +39 +8.5 +7.6 +5.6 +2.3 +2.3 +1.3
All values are mean+SE. N =number of impalements.

*: p<0.05, **: p<0.01
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Table 6. Changes in the cellular potentials of the rabbit atrial muscle cells following superfusion with glycine solution.

Conc.of OS (mV) MDP (mV) APA (mV)
Glycine B A B A B A
3 mM 13 . 16.9 24.7** —85.3 —83.4* 102.1 108.1**
+1.8 +2.0 +3.0 +3.4 +4.0 +3.5
5 mM 21 16.0 26.4** —85.2 —80.6** 101.2 107.0%*
+2.3 +24 +1.9 +2.3 +2.5 +3.2
8 mM 20 16.3 30.9** —85.7 —78.7** 102.0 109.6**
+2.2 +22 +1.6 +2.3 +2.4 +2.5
All values are mean-+SE. N =number of impalements.

OS: overshoot, MDP: maximum diastolic potential
APA: action potential amplitude

B: before, A: after

*: p<0.05, **: p<0.01
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-80
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Fig. 4. Effects of glycine on the transmembrane potential of the atrial muscle cells of the rabbit heart.
*Control
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Table 7. Effect of glycine on the action potentials of the atrial muscle cells of the rabbit heart.

APD;, (msec)

RSF (beats/min)

Conc. of N
Glycine B B A
3mM 13 85.5 80.1** 122.3 126.8*
+5.1 +4.9 +7.5 +7.6
5mM 21 85.8 74.9%* 108.8 135.0**
+4.7 +3.3 +3.6 +9.4
8 mM 20 82.3 75.2%* 111.9 143.6%*
' +5.8 +4.6 +5.5 +9.1

All values are mean+SE.
APD,,: time to 60% repolarization.

RSF: rate of spontaneous firing per minute.
B: before, A: after

*: p<0.05, **: p<0.01
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Effects of glycine (8 mM) on the action potential of the atrial muscle cells of the rabbit heart.
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RSFE 2% §9] o] Cag] o] AA43 2
=]m] Purkinje AFollA = Al E £ale] Ca g K
Fx Aol oJ3led RSFe| Zha4o} olg2 APDr}
Axde WAT 4 U Fgoh E AgA
glycineo] AlGA £ =t glol] v X & FFL2
catecholamine o] &3} 2] Al £ 9 Yo CaFr}
E5hsh fAISIE 2 AR Ao 2 e Aot 7]
Ag WY+ gk,

Q9 ¥ AgelA glycine BE FEoH 7E
AulZA 2ol MDPE ZaA]7|3L OSe F7141%)
S ET ER T PSSR ST EEI
A ASAd ez APAL GelaA Zrselen
glycineol] 2|3 APAS] M52 FAAA FolA] B
o QA zold o AAslsch £ AE A%
= 57 APD, & glycineol o8] @5 E
stou} folsid BEHglen] RSFE 53] 5mM
o) 8mM Fx9 glycineo] RSFol] w] x| & 432 &
AR A Zl| A Bt AZAZAA o] EAFE
o 4 gl ol AlMZARLS} AR glycineo]

Obq 2 xl

o]
Ag 3

by

A&;LAQLN{N

DE
—4-

o g ol ge,
B Aol A ol glycineo] 7} E HE AlAe] F
WA o AMEA LY RSFE A2 0He A3t

2 non-ketotic hyperglycinemia 1} transurethral
prostatic resection syndrome tx}ol| A & Al b7}
#efivks @47 Ao Glycinee A
2 Zojg A} AW Folslolx W 24
7o Autsg FaAR G Sed ol Ag
ghatol] 2] 8] glycineo] Aol EE 8 mzHA A9 &
2S¢ A3 7 7 (Backman et al,, 1983)} 1=
2A% 4 9ok,

r)-
oX,
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—2|7] & 9| 49l ! Glycineol] oj 3} Al A4l 2.o] whAigte] W E—

Z =

Glycineo] SE&2] AAA Zofl v| A& &35 71
st 7tE FHAA W AUE AZE glycine &
H(3,5% 8mM) o2 AFsl7| A, Fof o} F 4
A 24 BFALE 7)1 E5te] M2 vlmelge
vp o532 22 AE i

1) Glycine2: 2& FxolA 7tE FaAd A%
2] MDP(maximum diastolic potential) & -§-2] 3}
e zlen MDPS 4o diAz A4
glycine 5 %o |23} gil, Glycinee] MDP 7} 4
Ee FFRAIFAE SEoll FE3le] oF 208744 =)
Zziglon Ajaste 7~10 oA Fak=glc).

2) 7}& FubA A Al 2 g% gle] 08 (overshoot-
ing potential) = 7 glycine?] 2o ®|z|sle =
7hatiet, WA AZE 8mM glycine o2
HFAl OSE 1 144120 mVi} F7138p9 ),

3) &u}7d A AlE2] APA(action potential ampli-
tude) = 5 % 8mM2| glycine ol o 2 3 F 1) JE
A1 ZbE Z42E 78 5 1030 A5k o84 F7hs] ol
o},

4) Glycine g & FEoA FuzAdd L
APDg, (action potential duration manifested as time
to 60% repolarization) & #A3lx] L $ort §9
SHA A1 A,

5) TUPR (transurethral prostatic resection) syn-
dromeo]1} non-ketotic hyperglycinemia 3tz}o)| A 9}
+ 9] 97 A 4 £9] RSF(rate of spontaneous
firing) & glycineo] o3 H = s}A F 7k et

6) 7FE Al Al 2] &5 Akl v] A& glycine
o At Az A AzelAst FAsht
APD 5 RSF] 95| o @455,

ojate]l A2 ¥ glycined FF2 AlA7] 5o

Aql dg vl ANNZ FojAlete s
Ak Z7habgo] Qg8 & 4 ST

2] %
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