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Studies on the Electrocardiogram of the tortoise.
Lead methods and Standard Values.

ZHANG Kai-Xun, Katsutoshi OHNO, Hiroshi KADONO

Laboratory of Veterinary Physiology
(Received July 31, 1987)

SUMMARY

Little information exists about the electrocardiogram (ECG) of the tortoise. The following study
describes the lead methods and the standard values of tortoise ECG.

Eight Japanese terrapins, weighing from 95 to 550 g, were used.

Based on the anatomical situation of the tortoise heart, four lead points were selected, and small
holes were bored at these 4 points through the shell in the thorax of tortoises (Fig. 1). leads of ECG
were the standard limb lead (1, II, III) and the augmented leads (aVR, aVL, aVF), as in human or
domestic animals.

The results were as follows :

The mean heart rate of 8 tortoises was 26.6+2.7/min and rhythmicity showed sinus rhythm in
all tortoises. The range of mean electrical axis of QRS wave was from 72° to 144°, and its mean was
93.87°+24.1°, so the direction of electrical axis was left downward. P wave showed positive fromin [,
II, Ill and aVF and negative in aVR and aVL. The mean duration of P wave was 102+ 6.8 msec, and
amplitude was prominent in II, IIl, aVF and aVR. QRS complex showed various froms. QRS in lead
I showed mainly R type, RS type in II and III, QR type in aVR and aVL, and RS type in aVF. The
mean duration of QRS complex was 203+48.2 msec, and amplitude of R wave was large in leads II,
[l and aVF. T wave showed mainly diphasic form exclusive of lead I, and amplitude was larger in
leads II, IIl aVF and aVR. The mean S-T interval was 810+ 36.6 msec, and The Q-T interval was
1226+10.6 msec.

Res. Bull. Fac. Agr. Gifu Univ. (52) : 191—198, 1987.
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HRBRFRCHEERB L AETH S LER L,

1. A& E¥caRARHAETH S, AEPEIXI, [IxXvaVF 3% 4RL, aVRks X oraVL
TEEA R LA, TLRREOTELRD BRI,

2. DB ZERETOLHBULI0E/ 5T CRHMEI226.6+2. 70/ ThH 5,

3. BX | PEOFEHEIEIITO~0CDH > T, FOFHEIRT6.87 7.9 TH %, QRS BFOFHE
SEHLT2 ~ 144 > T, FDOFHEIIRIS.87+24.1"CTh B, LI - THEDOBELZE O HE I ERE—
T, TRCEFHEEAL T3,

4. PEOFrHehsfE] & RIE | FeeBER O P 9(HEI2102+6.8 msec TH 5, HIFWXIL, 111, aVF 3 X vt aVR
BRTH o7,

5. P—REMR : #OFHMEIL649+6.7 msec TH 5,

6. QRSFEORE . TXREELL, II, MIxLraVF i RS #F & L, aVREs X 0aVLIizQR # %
£ %, QRS BRSO FHEIZ203+48.2 msec TH 5, RIBEEHAI, Ik L aVF sk
»b, B aVR Lot aVL ikch -7,

7. S—TR : ZOFH{EIL810+36.6 msec TH 5,

8. TEOFEHRM L IRIE | BRI O FHEI2218+20.4 msec TH B, BRI KT oMM LR
L, #EEXIL, I, aVF X0 aVR Bk Th - 1,

9. Q—THIFRE : £ D¥HfEI11226+10.6 msec TH 5,
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RTORERETLERZFE L., BRORE L FEIKROBY»TH S,
RN FE [ BEA—ELA, T AEA-ETH, Il EEA—KETH
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(6) THOWER I IRBIZOWT | TEASFE L bEAMCQRS EoEm s LR AMERLI,
TEOHREI I XL OCIITEEERTEY, VWHhO2BEAOKEBAYE TS0 v, ZDIREAL
DEEEYRL, + -8k aVR X ot aVL ¢, —+ENL I, &k L aVE T4,
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1. PEOMES X UIRIE (kV)

. 13 = 3 = M %
FE | HE HH HE
oI % MR | BB % w® OWE | BIE % ® B
20.0= 0
7 . 9£11. .
I 87.5 13.9 4 1 12.5 900+ 0
85.0t21.2
. .9+24. .
II 6 75.0 37.9124.6 2 25.0 900+ 0
45.0£30.0
2. .8£25.4 .
I 5 62.5 35 25 3 37.5 20,0+ 0
20.0+ 0
VR . 25.7%£17. 12.
a 7 87.5 5.7£17.0 1 5 _80.0+ 0
aVL 8 100.0 17.5+15.6
55.0%35.4
VF . .31 34. 2 25.
a 6 75.0 41.3+34.8 0 150+ 7.1
FHE + R E

#2. QRS oM

Qs QR QRS R RS RSKR’

#E | LB HH HH et 5 HiB

g % | Bk % | BB % | BIK % | BIEK % | BIE %
I 2 25.0 5 625 | 1 12.5
II 1 125 | 7 87.5
1 1 125 | 7 87.5
aVR| 1 12.5 | 6 75.0 1 12,5
aVL 7 87.5 | 1 125
aVF 7 87.5 | 1 12.5

7271 QS, QR, QRS, R, RS, RSR'»dhnQ, R, S¥~Ta, r, szuE
T 5o



EAH - BY 800BERCET MR 195

# 3. QRS BoEE (uV)

5 Q R S
Fo¥ OE (B E O|F B A
I 140.0+84.8 | 35.3%x 28.2| 20.0+ 0
II 275.01+139.4 | 101.4£71.8
it 264.0+147.0 1 110.0£70.0

aVR 151.4+87.1 | 49.3% 31.9(180.0%= 0
aVL 144.7£93.9 | 52.8*+ 38.8 | 10.0%t 0

aVF 268.81+140.6 | 88.8%62.7
BEHfE | 145.4+88.6 | 157.5+87.1 84.9+34.2
B + BREER =

#£4, TEOWRE

B | B | F B | CHEEGE EAECED
I % | IR % | BIE % | BIE % | BIEK %

1 1 125 1 12.5 3 37.5 1 12.5 2 250

I 1 12.5 7 87.5
I 1 12.5 1 12.5 6 75.0
aVR 7 87.5 1 12.5
aVL 2 25.0 6 75.0
aVF 1 12.5 7 87.5

5. THOWRIE (xV)

#E| B O #® (B % ZREG D | -+
0+ 0+
I 5.040 | —60.0x 0 | 00* 0 0% 0
—20.0£ 0 | — 5.0+ 0
1 15.0+ 0 | 63.6£51.7
— 8.0+ 0 | —69.3+65.3
- 13.0+ 0 | 70.0+53.7
~10.0+ 0 | —69.2+69.7
VR 38.5£24.1| 5.0+ 0
—41.9%46.5 | —10.0% 0
0x26.
avL —20.0414.1| 2002601
—25.0+25.1
AVE 18.0+ 0 | 58.6+41.8
—10.0+ 0 | —54.9+51.2

FE + AR



196 e BRFRFEPIEHRE 55 52 5 1987
#£6. P, QRS, THOHMKEM L L P-R, Q-T, S-T MR (msec)

Bl & P QRS T P-R Q-T S-T
I 85+25.6 103+29.0 124+38.5 680+ 93.0 | 1184+130.7 | 990+124.1
11 124+42.3 235+62.0 240+84.2 648+ 90.1 | 1243+148.7 | 753+118.5
11 113+40.7 243%58.0 253+86.2 643+103.3 | 1223+£131.9 | 766+173.9
aVR 104%37.0 205%45.0 245+64.8 649+106.6 | 1233+123.7 | 800+142.2
aVL 80+23.9 193+42.0 199£81.5 635+£118.4 | 1215+151.0 | 784+133.7
aVF 105+35.1 274+53.0 248+73.2 638+110.3 | 1260+153.0 | 768+126.9
fRFEEfE | 102x 6.8 203+48.2 218+20.4 649+t 6.7 | 1226+ 10.6 | 810t 36.6
FE - REERE
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Edhie, KPcHBTARERC L - THBRELBAHEXHA L, TORKELENOLFEH WM
BbhTHALEL, FLREEIRFTBERROBVLENRNEETE S, Lth-T, BoLERY
EETAHIBECEBTE, SEOLBENFRNSNCEDIRHETH S Li&m LT,

ODEXD QRS H#oRFREBYWREIC X 5HEV D 52, T TRAREZNC I WL OBE#HY L5 &,
S0 ERTLLEDRINTH b L TRREL ToERE Tk Rs ARL, WIED > bTIHAE
Ll kT Rs 8l ¥ 7042 RS #laRm$2, BEEEREECEY rSELRT, woarzhuE, QRS HoFHi
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RENERICED, FETHIRDWTIH RS BARTZ 0D, BEARLTVWHIDE—FKTH, i
Lo M BBORE I RNSbRT I, REREAESIRMENSTBRL T 5, ZELORENT L
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