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Effects of Sodium Bicarbonate on Electrocardiogram in Hyperkalemia

Young Ho Cho and E Up Chae

Department of Physiology, Kyungpook National Untversity Schoel cf Medicine, Taegu, Kcrea

The effects of NaHCO; on the electrocardiogram of rats were studied in the induced hyfper-
kalemia. The subjects were divided into 4 groups: the group 1 was normal control and the
data on this normal control had been obtained from the following three grours tefore admi-
nistration of KCI or NaHCO,, the group: 2 (KCI) was administered 40 ml per kg bedy weight
of the 10 per cent KCI solution, the group 3 (NaHCO,) was administered 40 ml per kg body
weight of the 10 per cent NaHCO, solution, and the group 4 (KCl+NaHCO;) was received
10 per cent KCl, which was followed by administration of 10 per cent NaHCO; at one and
half hours later. _

In KCI, the heart rate was decreased rapidly, and then maintained its level, later rapid
decreasing heart rate was followed by the cardiac stand still. The mean electrical axis
of QRS complex became progressively deviated to the left. The amplitude of T wave was
increased transiently but was not changed thereafter. There was prolongation of the P-Q
interval and the Q-T interval at the beginning and then they were shortened.

In NaHCO,, the heart rate was decreased rapidly at the beginning, Jater showed a tencerncy
of recovery. The mean electrical axis of QRS was not changed initially, but later tecame
deviated to the left. The amplitude of T wave was not changed. There was prolongaticn of
the P-Q interval and the Q-T interval at the beginning and then they were shortened.

In KC1+NaHCO;, there were a tendency of recovery of both the amplitude of the T
wave and the electrical axis of the QRS complex after administration of NaHCO; but the
heart rate was not recovered. There was prolonged P-Q interval, but the Q-T interval was
relatively unchanged.
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Fig. 1. Changes of heart rate per minute after
administration of KCl, NaHCOQ, and KCI
plus NaHCO;. In this and following figures
NaHCO, was administered at 1.5 hours
after administration of KCl in the KCl
plus NaHCO; group.
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Table 1. Changes of heart rate/min after administration of KCl, NaHCQ,; and KCl plus NaHCOs

(Mean+S.E.M.)
Control 0.5 hr 1 hr 1.5 br 2 hr 2.5 hr 3 hr
KC1 487-+10.6 400+21.1** 3857423.3*%* 3651+30.5%* 405+63.0 36025, 0**
(29) (15) (13) (11 (2) (2)
KCI+NaHCO, 487110.6 400121, 1** 357-23.3%* 365-430.5%% 3850427.7%% 323+24.0%* 312244, 6%
(29) (15) (13) (11) (8) (6) (5)
NaHCO, 4874-10.6 410--20.6%* 417417.4*%* 463+19.5 4611+24.3 449-+29.0
{29) (D (7) (6) (4) (2)

Note: In this and following tables NaHCO; was administered at 1.5 hrs after administration of KCl in
the KCl+NaHCO; group
( ) Number of animals

* Significance v.s. control p<0.05 ** Significance v.s. control p<{0.01

Table 2. Changes of R wave amplitude (mm) in the lead [ after administration of KCI, NaHCQO, and

KCl plus NaHCO, (1 mV=10 mm, Mean+S.E.M.)
Control 0.5 hr 1 hr 1.5 hr 2 hr 2.5 hr 3 hr

KC1 4,710.4 4.94+0.5 3.410.6 4.9+0.9 4.330.7 2.5:+0. 3% -
(20) (13) (13) (1D €Y (2)

KC1+NaHCO, 4.710.4 4.9140.5 3.410.6 4.910.9 6.0+1.1 6.7+0. 6* 6.6+0.6*
(20) (13) (13} (1) (6) (5) 4

NaHCO, 4.7+0.4  3.64+0.9 3.6£0.7 2.43+0.4* 3.0+0.6% 2.8:£0.5* 3,8+0.1*
(20) (7) (0 @ (4) (3) (2)

( ) Number of animals * Significance, p<0.05 ** Significance, p<{0.01

Table 3. Changes of T wave amplitude (mm) in the lead [ after administration of KCIl, NaHCO,; and

KCl plus NaHCO; (1 mV=10 mm, Mean+S.E.M.)
Control 0.5 hr 1hr 1.5 br 2 hr 2.5 hr 3 kr
KClI 2.51+0.2 2.710.4 2.8+0.5 3.3:40.3* 2.710.2 - -
(29) (15) 11 (10) (2
KCIl+NaHCOs 2.54+0.2 2.7+0.4 2.840.5  3.3£0.3* 3.430.4 2.920.6 3.4+0.7
(29) (15) (11) (10) (8) (6 (5)
NaHCO, 2.540.2 2.610.4 2.9X0.4 3.010.7 2.7+0.6 2.7%1.0 —
(29) @ 0 (6) 4 2)
( ) Number of animals * Significance, p<0.05

Table 4. Changes of QRS duration (sec) after administration of KCl, NaHCO; and KCI plus NaHCO,
(Mean+S.E.M.)

Control 0.5 hr 1 hr 1.5 br 2 hr 2.5 hr 3 hr

KcCl 0.01730.001 0.02170.002 0.024--0.003* 0.033:0.008 0.0200.003 0.02010.010 —
(17) (1) (n 9 (4) (2

KCI+NaHCO; 0.0173-0.001 0.02130.002 0.024--0. 003* 0.0332-0. 008 0.0350.008*% 0.04310. 008** —
an (639 (11) (9) 3 (2)

NaHCO, 0.0172-0.001 0.0194-0.001 0.01510.002 0.016-0.002 0.015--0.002 0.017=+0. 002 -
1 (" (7) (7) (4) (3)

( ) Number of animals * Significance, p<0.05 ** Significance, p<{0. 01
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Fig, 2. Changes of R wave amplitude(L [) after
administration of KCl, NaHCO; and KCl
plus NaHCO,.
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Fig, 8. Changes of T wave amplitude(L ) after
administration of KCl, NaHCO; and KCl
plus NaHCO,.
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Fig. 4. Changes of QRS duration after administra-
tion of KCl, NaHCOQ; and KCI plus NaHCO,.
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Table 5. Changes of mean QRS vector (degree) after administration of KCI, NaHCO; and KCl plus

NaHCO, (Mean+S.E.M.)
Control 0.5 hr 1 hr 1.5 hr 2 hr 2.5 hr 3 br
KCl 11.91+18.6 12.11-24.2 41.6124.7 45.1+28.3 —21+54.0 - -
(26) (6) (8) (8 2)
KC1+NaHCO, 11.9%18.6 12,14+24.2 41.6424.7 45.1+28.3 40.7+47.6 70.4+24.6 56.2135.9
(26) (6) 3 (3 (6) 6] (4)
NaHCO, 11.9418.6 —12.6%24.8 —18.84+25.3 —14.21437.8 —16.3+42.3 —55. 025, 0* —
(26) NG (5) (5) e (2)
() Number of animals * Significance, p<0.05

Table 6. Changes of P-Q interval (sec) after administration of KCl, NaHCO; and KCl plus NaHCO,

(Mean+S.E.M.)
Control 0.5 hr 1 hr 1.5 hr 2 hr 2.5 hr 3 hr
KC! 0.041-+0. 008 0.04670. 003 0.04820. 005 0.05210. 002 0.048=+0. 001 0.040+0.010
(18) (12) (12) (10) 4) (2)
KCl+ 0.041-+0. 008 0.046:-0.003 0.0483-0. 005 0.05220. 002 0. 05530, 003 0. 0671-0. 005* 0.068+0. 010*
NaHCO;4 (18) (12) (12) (10) 4 (3 (3
NaHCO, 0. 041-0. 008 0. 044--0.002 0. 0467-0. 007 0.0472-0.003 0.04320.003 0.0432-0.003 0.025-+0.005
(18) (7) ) (7) (4) ) (2)
() Number of animals * Significance, p<0.05

Table 7. Changes of Q-T interval (sec) after administration of KCI, NaHCO; and KCI plus NaHCO,
(Mean+S.E.M.)

Control 0.5 hr 1 hr 1.5 hr 2 hr 2.5 hr 3 br
* sk * ]
KC1 0. 070i0. 002 0.081+0.004 0.08820.005 0.094+0. 009 0, 08010. 006 0.088:10.012
(20) (13) (13) (1D 4) (2)
KC14+NaHCO; 0.070-£0.002 0. 081+0. 004 0. 088+0. 005 0.094+0. 009 0. 09610. 009 0. 0950. 004 0. 100+0. 001
(20) (13) (13) an (5) (4) (3
NaHCO, 0.0702-0. 002 0.093=0. 006 0. 081-=0. 007 0.0760. 007 0.078=0. 006 0. 07340, 015 0. 0854-0. 005-
(20) (7) 69 (7) 4) (3 (2)
( ) Number of animals * Significance, p<0.05 ** Significance, p<{0.01
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Fig. 6. Changes of P-Q interval after administra- Fig. 7. Changes of Q-T interval after admistra-
tion of KCl, NaHCO,; and KCI plus NaHCO;. tion of KCI, NaHCO; and KCI plus NaHCO,.
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Fig. 8. Characteristic EKG(L,) changes in a rat recorded after administration of KCIl, and of additional
NaHCO,;. The curve over the EKG shows the pneumogram of the rat.
A. Control. B. 30 min in KCl. C. 1 hour in KCl. Deep S waves and peaked Twaves can be
seen. D. 1!/, hours in KCI. E. 15 min in KC! plus NaHC€Q;. F. 30 min in KCI plus NaHCO,.
G. I hour in KCl plus NaHCO,.
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