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Studies on Electrocardiogram of the Normal Korean Native Goat
II. Waveforms and Amplitudes of the Unipolar Precordial Chest Leads
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ABSTRACT : The electrocardiographic (ECG) parameters on unipolar precordial chest
leads in the normal Korean native goat of 243 heads as to CV,LU, CV,LL CV,RU, CV,RL
and V10 have been measured with a 3-channel Electrocardiograph and computed, analysed.
All wave types as positive, negative, biphasic and flatting in the P and T waves appeared in
all leads but any special wave type was not shown more than 60%. Average amplitudes
with the highest frequent rate in P wave were 81.4+32.0 uV (52.3%), 59.6+27.5 pV (50.5
%) of positive type in leads CV,LU and CV,LL, and -50.51+22.6 uV (44.0%) of negative
type in leads V10, and 51.3% and 44% of flatting type in leads CV,RU and CV,RL, but
flatting type of clinic form appeared frequent rate between 52% and 77% in all leads. In T
wave, average amplitudes with the highest frequent rate were 265.0+97.1 uV (54.0%) and
212.2+90.7 pV (57.0%) of positive type in leads CV,LL and CV,RL, and -252.8+90.7 pV
(56.6%) of negative in lead V10, but amplitudes of T waves that positive and negative type
appeared similarity frequent rate were 208.7+99.7 pV (42.1%), -159.0+81.6 (43.8%) in
lead CV,LU and 153.2+139.0 pV (47.3%), -130.0+81.4 (43.2%) in lead CV6RU. Am-
plitudes of QRS complex wave forms showed the highest frequent rate were 218.2+96.4 pV
(47.8%), 308.31£125.2 uV (46.8 %), 232.8+126.5 pV (58.5%) and 225.3+-89.6 uV (54.9%)
of R type in the leads CV,LU, CV,LL, CV,RU and CV,RL, and were -92.5+79.1 uV, 479.0
+116.6 UV (33.2%) and 212.1 +86.7 uV (32.8%) of QR and QS type in the lead V10.
These results in the V10, CV,RU, CV,RL, CV,LU, CV(LL. may be not serve to purpose of
unipolar precordial chest leads.
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Fig 1. Electrode-saddle and the placement of the electro-
des for the unipolar precordial chest leads in the goat.
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Fig 2. Direction of the main vector of ventricular de-
polarization in a cross-section of the thorax at the level
of the fifth thoracic veterbra.

Table 1. Position and polarity of electrodes in the unipolar precordial chest leads

Leads Negative Electrode Positive Electrode

CV LU RA-LA-LL Sixth left intercostal space, 1 to 2 cm dorsal of the costochondral junction
CV,LL RA-LA-LL Sixth left intercostal space, 1 to 2 cm ventral of the costochondral junction
CVRU RA-LA-LL Sixth right intercostal space, 1 to 2 cm dorsal of the costchondral junction
CV,RL RA-LA-LL Sixth right intercostal space, 1 to 2 cm ventral of the costochondral junction
V10 RA-LA-LL Spinous process, sixth to seventh thoracic vertebra

RA: right foreleg, medial aspect of the olecranon
LA: left foreleg, medial aspect of the olecranon
LL: left hindleg, medial aspect of the patella
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Table 2. Frequent rate and wave forms of P wave in unipolar precordial chest leads (unit: %)
Positive Negative Biphasic (P.-N) Flatting
Lead Group
BF CF B F CF B F CF BF CF
1 45.0 325 7.5 125 30.0 125 17.5 42.5
2 453 17.3 9.3 227 333 9.3 12.0 50.7
CV,LU 3 57.8 18.1 8.4 19.3 28.9 72 4.8 55.4
4 40.0 11.1 22 11.1 57.8 222 - 55.6
Total 523 18.9 74 17.7 31.0 11.5 9.3 51.9
1 425 125 5.0 20.0 325 10.0 20.0 575
2 44.0 8.0 12.0 253 28.0 2.7 16.0 64.0
CV(LL 3 542 6.0 7.2 21.7 325 7.2 6.0 65.1
4 40.0 6.7 - 15.6 55.6 24.4 2.2 53.3
Total 50.0 7.8 7.4 214 35.4 9.5 10.7 61.3
1 10.0 5.0 125 25 225 5.0 55.0 87.5
2 6.7 13.3 1.3 2.7 36.0 8.0 573 76.0
CV,RU 3 20.5 20.5 53 7.2 30.1 4.8 44.6 67.5
4 6.7 44 44 6.7 53.3 22 35.6 86.7
Total 11.9 12.8 4.5 4.9 33.3 54 513 77.0
1 125 15.0 7.5 10.0 50.0 17.5 30.0 57.5
2 12.0 10.7 13 6.7 44.0 9.3 42.7 73.3
CV.RL 3 14.5 4.8 - 5.0 36.1 18.1 47.0 71.1
4 8.9 6.7 22 22 51.1 133 40.0 77.8
Total 12.3 8.6 2.5 52 40.8 144 443 70.8
1 10.0 25.0 35.0 10.0 375 75 17.5 575
2 253 36.0 34.7 4.0 253 53 14.7 54.7
V10 3 20.5 313 45.8 3.6 253 6.0 8.4 59.0
4 - 133 45.0 89 57.8 22.2 44 55.6
Total 173 28.4 44.0 5.8 333 9.1 11.1 56.8

BF: Basic forms, CF: Clinic forms
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Table 3. Frequent rate and wave forms of the T wave in unipolar precordial chest leads (unit: %)
Positive Negative Biphasic (P-N) Biphasic (N-P) Flatting
Lead Group
BF CF B F CF B F CF BF CF BF CF
1 475 35.0 42.5 325 - - 5.0 5.0 5.0 275
2 42.7 373 48.0 373 - - 6.7 - 27 25.4
CV,LU 3 45.8 50.6 349 30.1 4.8 12 12.0 1.2 2.4 16.9
4 31.1 333 55.6 40.0 22 - 11.1 4.5 - 22.2
Total 42.1 40.7 43.8 34.6 2.1 0.4 9.1 2.1 2.5 22.2
1 47.5 425 425 42.5 7.5 25 25 25 - 10.0
2 493 48.0 453 41.4 - - 2.7 1.3 2.7 93
CV,LL 3 62.7 65.1 325 27.7 12 - 3.6 - - 7.2
4 57.8 48.9 31.1 26.7 2.2 - 6.7 22 2.2 22.2
Total 54.0 53.1 37.9 34.2 2.1 0.4 3.7 1.2 12 11.1
1 325 30.0 50.0 40.0 7.5 2.5 7.5 - 2.5 275
2 48.0 32.0 44.0 214 13 13 4.0 1.3 2. 44.0
CV,RU 3 56.6 39.7 38.6 18.1 - - 1.2 - 3.6 422
4 35.6 244 55.6 37.8 22 - 4.4 22 2.2 35.6
Total 47.3 32.9 43.2 26.4 21 08 37 0.8 2.9 39.1
1 60.0 55.0 275 12.5 10.0 5.0 - - 25 275
2 48.0 453 44.0 38.7 27 1.3 27 - 2. 14.7
CV(RL 3 63.9 57.8 349 289 - - - - 1.2 133
4 57.8 48.9 311 24.4 6.7 45 4.4 22 - 20.0
Total 57.0 51.8 35.8 28.4 3.7 2.1 1.6 0.4 1.6 17.3
1 25.0 30.0 55.0 475 5.0 - 125 - 25 225
2 45.3 48.0 453 46.7 13 1.3 6.7 - 1.3 2.7
V10 3 30.1 313 60.2 60.3 4.8 12 3.6 13 1.2 6.0
4 28.9 245 64.4 62.2 44 4.4 2.2 1.2 - 6.7
Total 33.7 35.0 56.6 54.3 37 1.7 5.8 22 1.2 7.8

BF: Basic forms, CF: Clinic forms
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Table 4. Frequent rate and wave forms of the QRS complex in unipolar precordial chest leads (unit: %)
Qs QR R RS QRS
Lead Group
Qs qs QR qR Qr qr R T RS S Rs IS
1 20.0 - 150 5.0 25 - 35.0 - 75 100 - - 5.0
2 20.0 - 4.0 27 70 13 480 - 27 8.0 - 40 27
CV{LU 3 325 - 3.6 24 6.0 12 446 1.2 12 6.0 - - 1.2
4 20.0 - 44 133 44 22 489 - 22 2.2 - - 22
Total 243 - 5.8 49 53 12 449 0.4 2.5 6.6 - 04 25
1 20.0 - 17.5 25 - - 40.0 - 50 125 - - 25
2 293 - 13 - 13 - 53.3 - 1.3 120 - - 1.3
CV(LL 3 39.8 - - - 1.2 1.2 39.8 24 3.6 9.6 1.2 - 1.2
4 333 - - 6.7 - - 44.4 4.4 4.4 6.7 - - -
Total 329 - 33 1.6 08 04 449 1.6 33 103 04 - 1.2
1 200 25 250 - - - 325 50 175 - 100 50 25
2 8.0 8.0 - - - - 573 120 10.7 - 27 13 -
CVRRU 3 120 6.0 1.2 4.8 - - 48.2 6.0 120 48 48 - -
4 4.4 6.7 - 8.9 2.2 - 55.6 6.7 4.4 - 4.4 44 2.2
Total 107 6.2 1.2 33 0.4 - 49.8 7.8 111 16 66 21 08
1 7.5 - - 25 - 25 325 25 400 50 25 - 5.0
2 7.0 - 13 - - - 56.0 1.3 267 227 - 13 4.0
CV,RL 3 9.6 1.2 - - - - 494 - 229 133 3.6 - -
4 6.7 - - - - - 71.1 - 11.1 22 44 - 4.4
Total 7.8 0.4 0.4 0.4 - 0.4 52.7 08 247 6.6 2.5 0.4 2.9
1 30.0 - 100 150 - - 17.5 25 7.5 25 50 - 100
2 40.0 1.3 4.0 200 - - 26.7 13 2.7 13 27 - -
V10 3 337 24 120 241 - - 27.7 - - - - - -
4 133 22 156 289 22 - 28.9 22 22 4.4 - - -
Total 31.3 1.6 99 222 0.4 - 25.9 1.2 25 1.6 1.6 - 1.6
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Table 5. Frequent rate and 5 groups wave forms of the QRS complex in the unipolar precordial chest leads  (unit: %)
Qs QR R RS QRS Clinic
Lead  Group Form
SGF CF 5GF CF 5GF CF S5GF CF S5SGF CF .00
1 20.0 325 225 15.0 35.0 40.0 17.5 7.5 5.0 5.0 -
2 20.0 34.7 14.7 4.0 52.0 50.7 10.6 27 2.7 27 53
cv,LU 3 325 44.6 133 3.6 459 47.0 7.2 1.2 12 1.2 24
4 20.0 26.7 24.4 4.4 48.8 62.2 4.4 2.2 22 2.2 22
Total 243 36.2 17.3 5.8 46.5 49.8 9.5 2.9 2.4 2.5 29
1 20.9 325 20.0 175 40.0 425 17.5 5.0 4.0 25 -
2 293 42.7 2.8 13 533 533 133 13 7.5 1.3 -
CV({LL 3 39.8 50.6 24 - 42.2 41.0 14.4 3.6 8.3 1.2 3.6
4 333 40.0 6.7 - 48.9 51.1 11.1 4.4 4.5 - 4.4
Total 32.1 43.2 6.2 33 46.5 46.9 14.0 3.3 24 1.2 21
1 2255 20.0 5.0 5.0 375 42.5 325 17.5 25 25 125
2 16.0 8.0 - - 69.3 60.0 14.7 10.7 - - 21.3
CV,RU 3 18.1 16.9 6.0 1.2 54.2 57.8 21.7 12.0 - - 12.0
4 11.1 6.7 11.1 - 62.2 68.8 13.4 44 22 22 17.8
Total 16.9 12.8 4.9 1.2 57.6 58.0 19.8 11.1 0.8 0.8 16.1
1 7.5 12.5 7.5 - 35.0 375 475 40.0 5.0 5.0 5.0
2 6.7 9.3 6.7 13 57.3 56.0 30.7 26.7 4.0 4.0 2.7
CV(RL 3 10.8 229 108 - 49.4 53.0 39.8 229 - - 1.2
4 6.7 8.9 6.7 - 71.1 75.6 17.8 11.1 4.4 44 -
Total 8.2 14.4 8.2 0.4 53.5 55.6 342 24.7 29 2.9 21
1 30.0 325 25.0 10.0 20.0 375 15.0 7.5 10.0 10.0 10.0
2 413 413 24.0 4.0 253 49.3 6.6 27 2.6 - -
Vio 3 36.1 33.7 36.1 12.0 277 51.8 - - - - -
4 15.5 20.0 46.6 156 31.1 57.8 6.6 2.2 - - -
Total 32.9 333 32.1 9.9 26.3 49.8 6.2 2.5 2.5 1.6 1.6

5 GF: 5 Group waverForm, CF: Clinic Form
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Table 6. Amplitudes of P wave in the unipolar precordial chest leads

Positive Negative Biphasic (Posi.-Nega.) Flatting
Lead Group % Ampli : ; %
2 plitude (UV) % Amplitude (UV) % Amplitude (LV)
1 45.0 113.2+ 356 75 -486.7+200.0 30.0 203.3+147.0 17.5
-163.0+156.9
2 453 779+ 314 9.3 -335.4+112.4 333 126.54+107.3 12.0
-212.2+109.3
3 57.8 732+ 275 8.4 -259.0+ 43.6 28.9 130.9+ 87.2 4.8
CViLU -153.4+111.0
4 40.0 76.7+ 20.9 2.2 -63.0+ 0 57.8 125.1+ 59.1 0
-155.1+ 99.6
Total 523 81.4+ 320 7.4 -322.9+149.0 31.0 137.7+ 97.6** 9.3
-171.9+£114.5
1 425 89.5+ 49.2 5.0 -142.5+ 81.3 32.5 96.1+ 65.0 20.0
-142.1+ 85.6
2 44.0 587+ 17.7 12.0 -386.2+ 85.0 28.0 814+ 45.6 16.0
-145.0+ 88.9
CV,LL 3 54.2 548+ 16.5 7.2 -293.3+112.1 325 975+ 775 6.0
-174.6£107.6
4 40.0 444+ 11.8 0 - 55.6 117.8+ 66.2 2.2
-136.7+ 62.3
Total 50.5 59.6+ 27.5 7.4 -324.8+120.8 354 99.3+ 65.1** 10.7
-150.7+ 86.9
1 10.0 56.7+ 20.8 12.5 -62.0+ 164 22.5 60.8+ 22.0 55.0
-64.3+ 26.3
2 6.7 198.5+ 54.8 1.3 -70.0+ 0 36.0 927+ 56.1 573
-75.1+ 39.6
3 20.5 88.6+ 60.1 53 -130.0+113.1 30.1 1143+ 75.5 44.6
CVsRU 87.1+ 54.8
4 6.7 79.7+ 17.8 4.4 -35.0+ 71 533 653+ 31.1 35.6
-59.6+ 253
Total 11.9 101.3+ 67.3 4.5 -71.0+ 51.5 333 88.4+ 58.2** 513
-73.2% 415
1 12.5 524+ 19.2 7.5 -51.7+ 20.2 50.0 116.2+ 65.5 30.0
-130.6+ 96.7
2 12.0 64.9+ 53.2 1.3 -6.5+ 58.7 44.0 90.6+ 47.3 42.7
-98.5+ 69.0
3 14.5 459+ 153 0 - 36.1 124.8+ 839 47.0
CV.RL 1230+ 65.6
4 8.9 450+ 71 2.2 -40.0+ 0 51.1 81.5+ 42.1 40.0
-79.84+ 47.1
Total 123 52.7+ 31.5 2.5 -12.6+ 49.1 40.8 102.0+ 62.7* 443
-106.3+ 71.3
1 10.0 408.5+ 84.4 35.0 -53.84 235 375 203.0+116.9 17.5
-111.2+ 79.2
2 253 325141213 34.7 -55.5+ 34.3 253 217.2+167.5 14.7
-106.3+ 50.7
V10 3 20.5 397.8+133.0 458 -46.0+ 139 253 304.14+137.0 8.4
-115.5+ 80.2
4 0 - 45.0 -50.1+ 10.5 57.8 151.8+120.8 4.4
-144.5+ 96.2
Total 17.3 371.7+125.0 44.0 -50.5+ 226 333 214.6+145.3** 11.1
-124.0+ 81.7

mean+ SD, *: P<0.05, **: P<0.01
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Table 7. Amplitudes of T wave in the unipolar precordial chest leads
Lead G Positive Negative Biphasic (P-N) Biphasic (N-P) Flatting
ad OrOWP ™y  Amplitude (1V) %  Amplitude (1V) % Amplitude (V) % Amplitude (uv) %
1 475 258.8+106.8° 425 -1782+1195 O - 5.0 -265.0+162.6 5.0
175.0+ 77.8
2 4277 213.8+1134" 480 -1609+ 757 O - 6.7 -68.0+ 421 2.7
458 1772+ 67.2° 349 -163.6+ 746 48 650+ 387 120 -60.0+ 68.0 24
CV LU -105.0+ 624 152.0+ 62.3
4 311 2143+109.6° 556 -136.5+ 624 22 600+ 0 111 -92.0+ 59.7 0
-90.0+ 0 162.0+ 96.8
Total 42.1 *208.7+ 99.7 43.8 -159.0*+ 81.6 21 64.0% 336 9.1 -87.7+ 87.8 25
-102.0%+ 54.5 147.7+ 789
1 475 3008+ 894° 425 -233.1+101.1 7.5 70.0+£ 0 25 -1100+ O 0
245.0% 91.9 2200+ O
2 493 2968+ 994" 453 -210.6+ 823 O - 27 -115.0% 63.6 27
195.0+ 7.1
CV.LL 3 62.7 2651+ 833" 325 -220.0+103.9 12 2600+ 0 3.6 -46.7+ 58 0
-60.0+ O 133.3+ 20.8
4 578 2032+ 99.1° 31.1 2083+ 99.0 22 500+ O 6.7 -283.3+240.1 22
-220.0+ 0 80.0+ 20.0
Total 54.0 **265.0+ 97.1 37.9 -217.2+ 937 21 1125+ 988 3.7 -147.8+1615 1.2
-192.5+103.7 138.9+ 56.0
1 325 182.7+1108 50.0 -150.6+ 810 7.5 230.0+£1058 75 -113.3+110.2 2.5
-126.7+100.2 130.0+147.3
2 48.0 182.8+211.7 44.0 -1192+ 489 13 2300f O 4.0 -70.0% 34.6 2.7
-130.0+ 0O 176.7+ 709
3 56.6 123.7+ 563 38.6 -1064k% 465 O - 1.2 -40.0+ 0 3.6
CVRU 130.0+ O
4 356 158.7+1354 556 -1543+1267 22 500+ O 4.4 -105.0+ 495 22
-50.0+ 0 120.0+ 14.1
Total 47.3 153.2+139.0 432 -130.0+ 814 2.1 194041099 3.7 -88.9+ 66.0 2.9
-112.0+ 789 143.3+ 85.7
1 60.0 209.1+1099 27.5 -147.0+ 89.6 10.0 1975£1360 0 - 2.5
-157.5+101.8
2 480 2069+ 734 440 -1542+ 69.7 2.7 1250% 77.8 2.7 -155.0% 495 2.7
-230.0+ 283 650+ 7.1
CV.RL 3 63.9 228.8+ 833 349 -1838%x 795 O - 0 - 1.2
4 57.8 187.6+106.5 31.1 -200.8+ 89.5 6.7 183.3%£1069 4.4 -165.0+1909 0
-126.7+ 61.1 90.0+ 56.6
Total 57.0 212.2% 90.7 358 -170.2%+ 794 37 176711070 1.6 -160.0+114.0 1.6
-163.3+ 809 77.5+ 359
1 250 564.0+£11208 550 -1755+ 722° 50 550+ 212 125 -52.5+ 150 2.5
-60.0x+ 28.3 120.0+ 69.8
2 453 2573+ 926 453 -239.7+ 81.0° 13 190.0x 0 6.7 -100.0+ 60.4 13
-2200+ O 180.0+141.8
3 30.1 2383+ 883 602 -289.8+ 943° 4.8 2325+1179 3.6 -100.0+ 78.1 1.2
vio 1525+ 79.7 236.7+112.4
4 289 2477+113.0 644 2629+ 674" 44 3150%£2333 22 -2600+ 0O 0
-260.0+ 56.6 2700+ 0O
Total 33.7 289.6+409.7 56.6 **-252.84+ 90.7 3.7 206711453 5.8 -97.7+ 719 1.2
-163.3+ 914 181.5+112.7

mean -+ SD, *: P<0.05, **: P>0.01

Korean J. Vet Clin Med, Vol. 14, No. 2, 1997



346

10°0>d “ex ‘S0°0>d :x ‘(AT) @S Fueowr :sopmyydure (%) oyer yuenbasy 1y ‘dnoid :gn

T861F08TY €€ST L'98C “€°€9 ST SLYTFIEOT ‘€SCCFIE6C 09 TSELFOR6Y L'9T 99T TO6LY ‘T6L FST6 TEE L98 FITIT §TE MEIOL
L'SST+T1'8SY - 0 TL6 FLYYT 90E FEEL 99 BITFO08Y 1'I€ 9EL FSYIv ‘L'€E FSLL 99v 679 F000Z SST ¥
T90C+¥ Ty - 0 - 0 VLIIF8YCS L'LT T'STTFLILY ‘TYIIFOBIL 19¢ 066 F8917 19¢ €
0°S0C+0'90% - 0 960CTOVYIT ‘8TITFOTIE 99 TIET+EVIS €6T TBEITFR86Y ‘9LT FI¥9 0FC €58 F0SIT €1y ¢
YOIZFLLOY €€ST L'98C ‘€°€9 00T 80CTF0SIT ‘S'E61FO08E 0'ST 98ILFO06E 00T LE€TTOISH ‘OFS FOV6 0ST 69L F000Z 00 1 OIA
€691FTH0E €881 ‘LTI ‘0°S0T ST E€PETFSERT ‘SEETFTLIT ¥0E 968FESIT 6vS 6T8 F009T ‘TSE F€€9 €1 EOIF699Z 01T [BIOL
LO0TFTSPT 00LT 009 ‘00L vV S¥S FOSIL ¥IL FOSSI 8LT OTOIFETIST T1L - 0 TeCr+osoc L9 ¢
0°€TT +5°60¢ - 0 €6ITFV0ET TTOIFY081 86€ THS F6'SHC +6b - 0 606 +¥90¢ 80T €
$LYTF6'88C 000 ‘€€ST €°€9 0% €66 F1'61C ‘90IIFIZIT L'OE 0TS F1C0C ¢€LS 0 F00€ ‘0 FO00T €1 ¥IPIFOS8T L9 T
9¥8TFS06E 0081 “0°SOT 0°S8T 0°S LELTFYOTE LISLFTTOC S'Ly 1'L9 FULLL (O'SE §LL FOSTL ‘TIT FOSY 0§ 1SS FE€9Z SL I TIAD
6CSTFITST 00ST ‘0061 ‘0081 60 868F6TST VEVTFISHT S'61 S9TIFYTET $8S 6'€L FTSTST ‘€T€E FLTIL ¥'S  S98FIFL +'SI [EOL
8YCIFL6IT 0°0pE 00T ‘00ET TT S¥T FOOIT €O6IF00IE v'El 188 FLTOZ TI9 T60IFO9LL ‘O€C FOP9 T'IT OLE F0'8 [II ¥
8’ LTI +6'SST - 0 618 Frvsl ‘TLIIFI06I L'1C 6'0C1FT0ST TYS STF FOTPI ‘T'SE FOv9 09 TI0IFEE€9l ['81 €
LTST+0'8ET - 0 88L FLT9T ‘SYELFOOVT L¥T TISIFY'ITT €69 - 0 TI0T+08ET 091 ¢
SPITFL60E 0091 0°0LT ‘00ECT §T 9TIIFOTST Y9STFOSIE STE TILLFITLL SLE 0 FOOTI ‘THT FOOIT 0S 90 FHivl §T¢ T NEAD
S00TTO6'8YE L9ET ‘L'9TT ‘€11 €1 TTOTF6EIE ‘BSOIFSH6 v'El "STITEB0E+x 89y LTOTFTLIE ‘TLIEFELEE 19 6SITFH8IE+ STE TEIOL
866 +L0€C - 0 968 F098L 089 FO9IT I'TT £8L FLYIT 68 8ITIFLISE ‘S FLI9 L9 .b'S9 FOO61 €€€ +
V6ELFTYTE 0011 ‘0°0LE ‘00L 0T +'86TFE80E ‘88 FOO8 ¥+l IHIIFIE6T TTH €8T TOOL ‘€8T FO00L ¥T SSHIFSSIE 866 €
S99TFT¥9€ 0°08T ‘0001 ‘00ST 0T ¥8EIFOTIOP ‘08 F09S €€ 0LOITFOSIE €€S TS0y FOSTE ‘S9LIFO'STH 8T #0061 F+ELSE €67 T
S8TEFYEIS 00Z1 ‘00T ‘0021 0T OS8TFOELT ‘9TUTFSLOT SLT ULSIF6' 10V 000 T'SLIFFI6E ‘CESEFIL6P 00T S8ITFO0OFY 00 I TPAD
UBLIFTY6T L'9TT ‘L'I8T ‘€°€9L LT TISTFETIE ‘€Sy FOSL 08 Y'96FT8ITsx LY Y HYIFO6LT ‘6 TRTFT'Y6L 181 L'SILFR0SECes SET MMIOL
T98 F91€C 00CT 0091 “009T TT LOL FOOYT TIT FOS8 v+ ,I'99 FS661 88y v'66 FLTIT OCE FSH8 +'¥T 8'SOIFISST 007 v
L'66 FTTIST 009 006€ 00L TI T66 FOOIT €95 F08L TL 008 FI8IT 6St LPOIFSSET ‘Svb FOOIT €€1 STIL+YL8T §TE €
VEPTFL88T O0IT ‘0SL ‘0°SET LT 6TOLFOOLE ‘99y F8EL 901 TEOIFOOIT 0TS 868 FOVET ‘TESTFOGET LT OOETFF9LE 00T T
PEOEFL6LY 0081 0°S6T “0°SET 0°S E€OVTFEELY 1TSS FLI9 SLL OTYIFELIT 0°SE L'SITFTTOE ‘S'8STFTT8E ST 9SEIFO0E9 002 T NTAD
spmypdure Hd apmydue Y1 opmpdwe  yg apmyjdure g1 epryydwe ¥

ATl S40 SY0 S¥ d ki () SO do spea]

(Arl 3run) Speay 189Y0 ferp10031d rejodrun ur (dnoig ¢) xe[dwos SYQ Jo suLo} 2aeM Jo sapnypdury pue sjel Kousenbal] °g aqe],

o) e s)A], A4, A|23, 1997



EHE SE Fde) LER B B 1L WEiEERES] Bt B 347

Table 9-1. Amplitudes of ST segment in the unipolar precordial chest leads (unit: uV)
CV,LU CV,L CV.RL
Group
ST-J ST-M ST-E ST-J ST-M ST-E ST-J ST-M ST-E

1 -39+28.7 -62+275 -3.1%31.7 944294" -7.0+319 -6.2+385 -2.7+303° 0+21.3 0.5+303
2 -8.8+165-11.3+20.6-11.4+29.6 14.8+24.3" -14.9+29.7-12.8+32.8 -10.5+ 17.3" -11.3+24.6 -10.8429.3
3 -78+18.7 -7.3+£19.0 -9.8+£18.2 1714183 -15.6+28.1-16.5+28.7 -10.2+25.2" -11.3£26.4 -9.33+29.7
4  -40+22.8-10.0+27.8-12.2+31.6
Total -6.8+20.9 -8.8+22.8
mean+ SD, *: P<0.05

51+187" -59+23.4 -41+246 -1.7+1927
9.6+27.1 *-13.0+22.7 -12.3+ 28.-11.5+31.3 *-7.44+23.1

-0.54247 -3.0+£19.6
-7.4+252 -7.01+28.2

Table 9-2. Continued

CV,LL V10
Group -
ST-J ST-M ST-E ST-J ST-M ST-E
1 6.5+17.3 1.3+24.7° 39+184 -6.8+25.3" -10.0+24.8° -12.2+29.5
2 -1.9+14.6 311144 -4.7+20.2 944254 2.0+33.1% 0.6+37.6
3 344173 -4.8-+20.0" -2.5+20.7 17.1£24.0° 9.3+35.4° 0.7+42.6
4 324242 2.8+29.7° -3.3+£27.6 7.8+314° -6.14+31.3° -16.1+35.1
Total -0.1+ 183 *29+ 214 -2.3421.7 **92+ 27.1 *1.3+ 33.1 -42+ 383

mean+SD, *: P<0.05, *: P<0.01
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