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Synchronous 12-lead electrocardiogram analysis of normal
Japanese white rabbits

HENG Zi-wei, YAN Shu-mei, CHANG Chao, LIU Gui-zhi
(Department of Physical Diagnosis, The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China )

[ Abstract] Objective To observe the 12-lead ECG (electrocardiogram) characteristics of Japanese rabbits, and
provide basic ECG data for cardiovascular disease research. Methods The 12-lead ECG and X-rays of 55 male Japanese
rabbits were recorded in supine position after intraperitoneal injection of 20% urethane. Results FECG: (D The 12-lead
ECG characteristics of male Japanese rabbits were similar to humans. The rabbit heart rate was 265.5 +36. 8 beats/min,
faster than that of humans. No arrhythmia was found in all the 55 rabbits. 2 The supine position average ECG axis was
between 19 ° to 250 ©, varying a lot. 3 P wave: The shape of P wave was blunt round or a little bit sharp. P waves were
all in accordance with the sinus P wave rules, which were more obvious in lead II, aVF and all chest leads. @ The PR
interval was 0. 063 £0.007 s. 3 The QRS duration was 0. 040 +0. 005 s. The main waves were mostly upward in leads
I, I, and aVF. The same as humans, the R/S ratios were increased by degrees in chest leads. @ The ST segment was
short, and was located in the equipotential line. () The shapes of T wave were mostly round, partly had twin peaks. T
waves were more obvious in leads Il , Ill, aVR, and AVF and chest leads. The QT interval was 0. 142 +0. 015 s, and

QTc was 0.306 +0.034 s. In the X-rays, most heart shadows were in the center and right chest. Conclusions The
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normal values of 12-lead ECG characteristics of Japanese rabbits are obtained in this study, which are of certain application

value in experimental studies of cardiovascular diseases.

[ Key words] Japanese white rabbits; 12-lead electrocardiogram; Normal values
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Bl1 HAKRHEARRE 12 SHoH
Note. a. Limb leads; b. Chest leads.
Fig.1 Standard 12-lead ECG of Japanese white rabbits
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Note. a: Clockwise rotation; b: No clockwise rotation; c: Counterclockwise rotation

Fig.2 Chest leads ECG of Japanese white rabbits showed clockwise rotation
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Tab.1 The shapes and amplitude of P wave in 12 leads ECG of the Japanese white rabbits

S H (%) BIE (%) SEHH B (% ) HJE (mV)
Leads Upward (% ) Downward (% ) Flat or bidirectional (% ) Voltage (mV)

1 45(81.8) 0(0) 10(18.2) 0.043 0. 020 **
1T 55(100) 0(0) 0(0) 0.125 +0. 035 ™
il 55(100) 0(0) 0(0) 0.096 +0.037 ** 4
aVR 0(0) 55(100) 0(0) 0.085 +0.030 ™"
aVL 0(0) 74.5(41) 14(25.5) 0.035 0. 026 **
aVF 55(100) 0(0) 0(0) 0. 101 £0. 035

V1 55(100) 0(0) 0(0) 0.119 £0. 049 ™
V2 55(100) 0(0) 0(0) 0. 151 0. 060 **
V3 55(100) 0(0) 0(0) 0.145 +£0.055
V4 55(100) 0(0) 0(0) 0. 131 £0. 050 ™
V5 55(100) 0(0) 0(0) 0.114 £0.048 * * 4
Vo6 55(100) 0(0) 0(0) 0.079 +£0.036 ™"

WL R BRHEE S 5 LI aVR \aVL V6 FELLLER, **P <0.01; VI RIBKA K515 [ 11 aVR aVL, V6 FHELLAL, “P <0.01; V2 FHRHE £ 4
W5 1.111,aVR .aVL V6 SBCHLE, *P <0.01,;V3 SFHH JE43515 1111, aVR .aVL V6 S ELHAES, ™P <0.01; V4 S E4 55 1101, aVR |
aVL V6 SECHLEL, P <0.01; V5 SECHLES T 5 1aVR .aVL V6 FEL AL, “P <0.01, V5 FHCHES I FHEHH, 4 P <0.05,

Note. The voltage of lead II compared with lead I, III, aVR, aVL, V6, respectively, **P <0.01; The voltage of lead V1 compared with lead I, III,
aVR, aVL, V6, respectively, “P <0.01; The voltage of lead V2 compared with lead I, III, aVR, aVL, V6, respectively, P <0.01; The voltage of
lead V3 compared with lead I, TII, aVR, aVL, V6, respectively, “P <0.01; The voliage of lead V4 compared with lead I, III, aVR, aVL, V6,
respectively, “P <0.01; The voltage of lead V5 compared with lead I, aVR, aVL, V6, respectively; “*P <0.01, The voliage of lead V5 compared with

lead 111, 4P <0.05.
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Tab.2 Prevalence of the QRS complex waveform in 12 leads ECG of the Japanese white rabbits

QRS VR RS
BIE(% ) Leads
QRS complex
1 11 1 aVR aVL aVF V1 V2 V3 A\ V5 V6
waveform (% )
qR 29.1 5.5 0 0 14.5 1.8 0 0 0 0 5.5 12.7
Qr 7.3 0 0 0 43.6 0 0 0 0 0 0 0
qr 3.6 0 0 0 10.9 0 0 0 0 0 0 0
QR 0 0 0 0 23.6 0 0 0 0 0 0 0
QS 23.6 0 0 0 3.7 0 0 0 0 0 0 0
r 10.9 0 0 0 0 0 0 0 0 0 0 0
R 0 1.7 0 0 0 0 0 0 0 0 1.8 7.3
S 12.7 30.9 30.9 14.5 0 23.6 67.2 54.5 30.9 23.6 10.9 12.7
Rs 10.9 45.5 32.7 0 0 41.8 7.3 0 9.1 36.4 49.1 40.0
RS 0 9.1 36.4 0 0 25.5 25.5 38.2 45.5 20.0 3.6 10.9
rSr’ 0 0 0 36.4 0 0 0 0 0 0 0 0
rsr’ 0 0 0 10.9 0 0 0 0 0 0 0 0
rsR’ 0 0 0 23.7 0 0 0 0 0 0 0 0
SR’ 0 0 0 14.5 0 0 0 0 0 0 0 0
qrs 1.9 0 0 0 0 0 0 0 0 0 0 1.8
qRs 0 7.3 0 0 3.7 7.3 0 0 0 18.2 29.1 14.6
qrS 0 0 0 0 0 0 0 5.5 0 1.8 0 0
qRS 0 0 0 0 0 1.8 14.5 0 0 0
®3  HAKRHAGCHIEIE TR QRS PHFAMHL A (x £5)
Tab.3 The amplitude of QRS complex in 12 leads ECG of the Japanese white rabbits
Sa Q #H(mV) R % (mV) S I (mV)
Leads Q wave R wave S wave
1 0.086 +0.076 0.125 £0.114 0.116(0.040 ~0.230) *
I 0.080(0. 040 ~0.150) * 0.375 £0. 178 0.285 £0. 185
11 0.063(0.050 ~0.090) * 0.386 £0. 157 0.308 £0. 143
aVR 0. 186(0. 060 ~0.340) * 0.172 £0.110 0.228 £0. 125
aVL 0.192 £0. 117 0.184 £0.099 0. 164 (0. 140 ~0.200) *
aVF 0.083(0.050 ~0.120) * 0.379 £0. 163 0.304 £0. 148
Vi1 0. 060 ™ 0.749 +£0. 362 1. 110 £0. 588
V2 0. 100(0. 080 ~0.120) * 0. 863 £0. 375 1.196 +0. 593
V3 0.090(0. 050 ~0.150) * 0.834 £0.314 0. 823 £0. 428
V4 0.084(0.050 ~0.220) * 0.709 0. 265 0.533 £0. 398
V5 0.067(0.020 ~0.210) * 0.501 £0. 246 0.238 £0. 235
V6 0.047(0.010 ~0.210) * 0.318 +0. 197 0.142 £0.014

TE: " o TR0 Q WEE S PEAT (5 LU BIA 2 50% , LT /3-SR ol SR BTt BRSO SRS I8R5 . VI lbkeh Q OB 1 Ok B R h

0. 060 mV

Note. *: Because in some leads the ratio of Q wave or S wave was less than 50% , arithmetic mean of the amplitude was used to express the voltage in

these leads. **: Q wave appeared only 1 time in lead VI, and the voltage was 0. 060 mV.
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®a4 AARHAGOHES ST R (v £5)
Tab.4 The amplitude of T waves in 12 leads ECG of the Japanese white rabbits

SRS B (%) B8 (%) SEI BT (% ) HE(mV)
Leads Upward Downward Flat or bidirectional Voltage
I 41(74.5) 4(7.3) 10(18.2) 0.081 +0. 058
11 53(96.4) 0(0) 2(3.6) 0. 157 +0. 067
111 48(81.2) 4(7.3) 3(5.5) 0. 107 £0. 048
aVR 0(0) 52(94.5) 3(5.5) 0. 114 +0. 055
aVL 8(14.5) 21(38.2) 26(47.3) 0.092 +0. 041
aVF 53(96.4) 0(0) 2(3.6) 0. 114 +0. 057
Vi1 30(54.5) 18(32.7) 7(12.7) 0.202 +0. 158
V2 44(80) 4(7.3) 7(12.7) 0.234 +0. 155
V3 55(100) 0(0) 0(0) 0.264 £0. 140"
V4 55(100) 0(0) 0(0) 0.246 £0. 125"
V5 53(96.4) 0(0) 2(3.6) 0.171 £0. 111~
V6 52(94.5) 0(0) 3(5.5) 0. 120 +0. 066 *

TE M50 T ¥ V3 RIS V5 Ve SIRHLIELES, * P <0.05; M3 T ¥ V4 JI115 V5 Ve SIRHLIE LS, * P <0. 05,
Note. The voltage of T wave in chest lead V3 compared with V5, V6, respectively, * P <0.05; The voltage of T wave in chest lead V4 compared with

V5, V6, respectivel

U a OB T I ZE 00, b O REHEAL T I TE T, o OSSR T A0
B3 HAKHARMH X ZIEA T

Note. a. Most heart shadows were located in the left of the chest; b. Most heart shadows were located in the center of the chest; c.

Most heart shadows were located in the right of the chest.

Fig.3 Chest X-rays of the Japanese white rabbits
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