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Changes of ECG and Electrolyte in Dogs
with Experimental Obstruction of Duodenum

In-hyuk Choi' and Young-suk Jo
College of Veterinary Medicine, Chonbuk National University, Chonju 561-756, Korea

ABSTRACT : The electrocardiogram (ECG) and electolytes were measured to obtain
diagnostic data after experimental obstruction of duodenum in 8 dogs. Clinical signs of
these appeared lower heart rate, temperature, respiration and blood pressure than signs of
preoperation. In changes of electolytes and acid-base balances, all dogs appeared
hyponatremia, hypochloremia, metabolic alkalosis, and increased pH, HCO,, sCO, in blood,
but potassium values appeared to increase in 3 cases (K-inc.) and to decrease in § cases (K-
dec.) Two of three in K-inc. and three of five in K-dec. died at 60 hrs and 72 hrs after
obstructon respectly. In changes of ECG, amplitudes of the K-inc cases appeared high in T
wave and low in R wave, but amplitudes of the K-dec cases appeared low T wave, ST
segment and high in R wave. Conduction times of the K-inc appeared the shorted PR
interval, but the K-dec appeared the prolonged PR interval. The changes of these appeared
apprently in lead II.

Key words : dog, duodenum obstrution, ECG, electrolytes
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AIFAAANRZE AT 1247 2bd o A9 o
e AHste] HahAz At} 471 R4S shade
A #f a7 Al AEHA]7) (Autoanalyzer; Spotchem™,
Daiichi Kagaku co., Japan)®. potassium(K), natrium,
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chloride & &23}91.2om Ab-47])2) AR 258471
(Autoanalyzer; Heska Corporation i-STAT 5100 Blood
Analyzer, America)Z pH, HCO,, sO,, sCO,& =43}
et

MEE &3

AREE Ale F 1247 H o2 AR AA7F
WA=l A1 %1 7] (Nihon-Kohden Model; ECG-8110, Japan)
2 E2A3low ofFfxel LI, I f-=9 i
Q! aVR, aVL, aVF f%5 A3 7 friolA{
A9+ P, Q, R, S, Tihe} ORS complex, ST segment-S-
vt 2 24y AEAIZHS QRS complex, PR
(Q), QTc 7+A-& msec. ©+$1 2 & s}, HFH &
< QRSH% F4 33ir}.
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Table 1. Changes of pulse, temperature, respiration, blood pressure (NIBP) after obstruction of duodenum

heart rate/min temperature °C/min. respiration/min. blood pressure/mm Hg
exam. exam. exam. exam.

cont. cont. cont. cont.
K-inc. K-dec K-inc. K-dec -inc. K-dec K-inc. K-dec
preoperation 1533 1700 1676 381 379 379 373 377 366 1233 1168 1163
+126 +£20 +61 +02 +09 +03 +12 +06 +13 +92 +118 +13.6
after 12 hr. 1537 157.0 1650 38.7 381 382 377 353 352 1217 1091 1169
+84 +87 +66 +05 £03 +£07 £06 406 13 +72 +77 +94
24 hr. 1510 1563 1592 385 382 380 367 350 344 1203 1142 1145
+96 +55 +93 +£01 06 +06 +06 +£10 +11 +42 +16 +13.0
36 hr. 1513 1517 1596 385 380 378 363 343 348 1237 913 1115
+103 +91 +87 +05 +07 +£05 +12 +£06 +08 +35 +12.1 +16.7
48 hr. 150.7 150.0 1550 385 373 378 363 345 340 1237 907 1089
+76 +00 +106 +£03 +01 +06 +06 +£07 +14 +15 +47 +245
60 hr.* 150.7 1490 1534 383 373 373 370 345 338 1203 894 1089
+67 +14 +84 +03 +01 +04 +1.0 +07 +08 +25 +09 +10.2
72 hr.A* 1500 150.0 1522 384 372 370 367 340 338 1233 88.7 1005
+8.7 +11.2  +0.2 +0.7  +0.6 +1.1  +29 +16.6
84 hr. 150.3 1453 385 37.0 363 327 1217 95.4
+9.1 +92 +0.0 +05 0.6 +0.6 +47 +0.5
96 hr. 150.7 1443 386 36.7 367 320 1223 91.2
£93 +84 +00 +02 =+0.6 +0.0 +£3.1 +3.0

*: mean+ SD of 7 dogs(K-inc.; 2 dogs, K-dec.; 5dogs) **: mean+SD of 6 dogs(K-inc.; 1 dog, K-dec.; 5 dogs)

Table 2. Changes of acid-base balance after obstruction of duodenum

pH sO, (%) sCO, (%) HCO; (mEq/L)
exam. exam. exam. exam.
cont. cont. cont. cont.
K-incr. K-dec K-incr. K-dec K-incr. K-dec K-incr. K-dec
reoperation 7.32 7.32 7.37 40.0 29.3 30.2 47.7 44.6 43.1 34.5 23.0 24.8
preop +01 +£01 +£00 =£57 25 =+£22 +61 =£36 +58 +120 +17 =£23
after 48 hr 7.38 7.50 7.44 30.0 30.7 26.4 49.7 51.0 55.7 29.5 39.7 38.6
) +00 #£01 01 #1113 +90 +£76 =+16 =*£37 50 +07 +21 £59
9 hr 7.37 7.58 30.5 223 431 67.8 25.0 62.3
) +0.1 +0.0 =£35 +59 0.7 +6.6 +2.8 +5.7
mean + SD

7+ 16.7 mEg/L, 13.8 mEq/L 2 £7}3}e] alkalosis 2
skar glich A rtael A o4 F 48 Al7ke]] K-dec.
9] A= sCO,N 4 12.6% 27+ sO0ll 4] 3.8%2] 7t
A5 Jelde] acidosis®2 W3lE ¢19).ew K-inc.2]
A5l sCOAA 64%2) Z7hsh sOA 14%¢]
Z7}2 alkalosisZ2 W3} ¢}

Haljzlel wal

AoA7} FME Hsfde] W= Table 3042}
7ro] WY natrium] ¢} chloride®] = 443 141.1+
3.5 mEq/L, 102.4+2.9 mEq/L o4 H4 F 727}l

+ 1153+4.8 mEq/L, 65.0+8.1 mEQLZ 7} 25.8
mEq/L(18.3%), 37.4 mEq/L(36.5%)V} #}Ai3lgon
K7} 7343 7 $-ol= natriumX]7}, KX|7} Z7}gh
7ol chloridex] 7} v] & ZtAE vielylct =
1} potassium*] = 855 374 A AA 3.53+0.12
mEq/LellA] s 3 484]7be]] 4.10+0.95 mEg/LZ
0.57 mEq/L #7}3}91.0. 35%F 36417t o] %o 15,
60417} ol ol 137} sIAakgich. 855 SFol A o
A 3764043 mEq/LolA] 72X 7bel = 3.00+0.37
mEq/LZ 0.76 mEq/L7} ZH43dm 555 7247} o]
ol 257} Axahdch.
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Table 3. Changes of electrolytes after obstruction of duodenum
Natrium (mEq/L) Chloride (mEg/L) Potassium (mEqg/L)
exan. exam. exam.
cont. cont. cont.
K-incr. K-decr. K-incr. K-decr. K-incr. K-decr.
reoperation 141.3 141.0 141.2 104.0 102.0 102.8 3.53 3.53 3.76
preop £15 446  +33 420  +20  +34 4005 002 1043
after 24 hr 140.7 136.3 136.6 102.0 93.3 99.6 3.55 3.60 3.68
) +1.2 +6.7 +54 +2.6 +6.7 +5.9 +0.07 +0.14 +0.48
48 hr 143.7 1253 126.8 104.0 76.3 82.0 3.53 4.10 3.66
) +2.3 +1.2 +8.2 +3.6 +6.0 +74 +0.11 +0.95 +0.26
72 hr.%* 142.0 118.0 112.6 101.0 63.0 67.0 3.60 3.94 3.00
) +3.5 +4.8 *2.1 +8.9 +0.14 +0.37
96 hr 142.3 112.0 104.0 64.3 3.43 2.90
) +2.1 +7.0 +2.0 +75 +0.28 +0.85

**: mean+SD of 6 dogs (K-inc.; 1 dog, K-dec.; 5 dogs)

AlFLo| Ha}

TZA|ZiQ| Ha): A T oA 4]o) )2 A F 1}
ehd A9 A)7ke] W3l Table 4ol Veld ulel 7o)
K-inc. 7Z-¢-oll PR interval2 #|44 87.0+16.5 msec.
oA #HAY ¥ 60X 7ol 6854106 msec.E 18.5
msec7} @5E o} K-dec. 7-$oll= 883+13.4
msec.oll 4] 72X 7kl = 99.6+19.8msec. 2 11.3 msec.

7} 9A=gh. 22k QRS complex$} QTc interval
< K-inc. oA+ HAFE 604 7F Sol] 30.5 msec.
9} 54.8 msec/} AAE oW K-dec. 7-$oll= HA
F 72A17F Fol| 50.3 msec.2} 60.4 msecs} BF AR}

=t

BR HMI1&: Kinc.d] Aol w4 A 67.0+184°
oA 6027 ol 60.5+10.6°F, K-dec.o| A% 754+

Table 4. Changes of conduction time in ECG after obstruction of duodenum

interval PR(Q) (msec.) QRS (msec.) QTc (msec.)
. exam. exam, exam.
time after cont. cont. cont.

obstruction K-incr. K-decr. K-incr. K-decr. K-incr. K-decr.
preoperation 73.0 87.0 88.3 83.0 164.0 146.0 338.3 331.7 319.8
+18.7 +16.5 +13.4 +7.0 +83.4 +46.9 +49.5 +69.6 +71.4
after 12 hr. 68.5 80.3 83.3 70.3 175.7 187.0 333.0 345.7 351.8
+12.0 +8.0 +9.6 +13.1 +21.2 +16.2 +30.0 +22.3 +14.5
24 hr. 73.0 80.3 86.4 83.0 177.3 197.0 311.3 348.3 365.8
+19.2 +12.5 +14.4 +0.0 +39.5 +10.5 +50.5 +24.9 +12.4
36 hr. 69.3 81.5 86.4 80.7 198.0 183.0 281.7 385.0 364.5
+17.9 +3.5 +11.2 +10.4 +8.5 +32.6 +6.0 *25.5 +16.2
48 br 71.3 78.0 95.0 62.0 200.0 189.8 272.5 387.5 383.6
) +16.3 +2.8 +18.7 +0.0 +5.7 +25.2 +2.1 +6.4 +16.1
60 hr 7.7 68.5%* 95.8 69.5 194.5%* 1935 270.0 386.5**  380.8
) +18.5 +10.6 +134 +3.5 +13.4 +20.9 +11.3 +3.5 +23.5
72 hr 72.3 72.0* 99.6 63.0 204.0* 196.3 276.5 *390.0 380.2
) +19.1 +19.8 +0.0 +22.5 +12.0 +16.2
84 hr 72.0 104.5 74.0 206.7 283.5 379.7
’ +15.7 +29.0 +0.0 +9.1 +2.1 +28.4
96 br. 72.7 102.7 65.5 212.7 277.0 377.7
+21.1 +13.7 +7.8 +26.3 +8.5 +9.0

*: mean=+SD of 7 dogs (K-inc.; 2 dogs, K-dec.; Sdogs)
**: mean:tSD of 6 dogs (K-inc.; 1 dog, K-dec.; 5 dogs)
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Fig 1. Changes of amplitudes of per leads in electrodiagram(ECG) after duodenum obstruction.
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Fig 1. Continued.
Legends: ®@—@ P wave, H—M T wave, A—A R wave, X —Xx QRS wave, % —x ST segment
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