RRGEAREREE FsE H1n
Korean J. Ved. Clin. Med.
Vol. 8, No. 1, June, 1991

el 1AM HEery FRiERASKEES (LEE kol
AT R

&M - SR - BOH - T
S ABR BEHAS

#

#

Mo REFAgE FRACIT Rk 2 REFy
o @Bl 9% ¢, $4% Bag S oM o
ofg & Loyt o)z sl PuraEQ Yele]
He Ae 2P0 ngeBNa s} ndsNz B
BERY 7198E Aoz gElA Uk bW o9
e REMEE HESA R Wel Rpole Yot o
MEos IR KR, EHEA S EKER Y
Gt s=opage]l A9 48417 olFelE MY
REE 347 sl FHade EERM S Je
Un gurAo 2 65~70A17r0)H RERtEEZ0) dojut
A dAlske Aoz gElA Utk =8 R
$47t dolren Yoate] k2= BUN, creatinine,
potassium, inorganic phosphorus $2 Z717} vehy
o472 23] ko] UL A $-olE BUNE7L
100mg/d £ 01402 Jerdtin BuEe] gl

559 AWM potassiumfBE7} 3% (hyperkal-
emia) 38 Hole 437)%0 AHHY AL 1)
AA H3 7~9.5mEq/L FEANAE LEEESY, >
9.5mEq/L $ZolME LfELke] olzAHE Roz
QA kO GANA hyperkalemia’} Yoiwt&
79 e LB electrocardiograph ; ECG)oll o 91§
HHg-g YEhjo]t 0B el gMbiko 2 MK
A potassiumfpiE 231 YPATE otsled
JgHoz go| o]45m Aok mebd REHA
Bro] Yol el potassiumfEe) 7R LER
hell 2 whgo] Yehd Aoz Bz EE potass-
inmfES] Z7be] whE LEMERS) BMEIT KBRS

Aol AFAA L AYUAEE Hoteh=n 9%
Aoz 8% Aast exez AFLE,

olslre [REFANESAN Yok LERS) BMLol
2% A7E 4927 uFoldA” REes AT
o2 st AES 249 Bu Yo old B
Y WS Folr |y} oY

E AN BBoZ /e REE plstn
Azre] Al wat dolvke makfLERES) Bk
st LEES BYLE RIES T REMK R
7 ol Al7Ist BMbste Ax, (LERS Mt
o mAMLEBMEst) BA S¢ PESS FREASE
o] 27 ¥aiRel O AEE Al KHsd o
29 4Ag ANl Rustuz @k

¥ o FHik

WEEY) | BSREMS 6~10MER ol BIRRAE
o} MEEEANA fFEst APsHEe Aes BE
o] Okg~13kg(11.5+1.7)Q1 HefER SEHE ol83
Ad. FANFELS AYPAA] AEA AEEFES
g 28 £99 £}YAN(DHPL)E =¥ AES
gony MPAIRE 30U 7IRASFE AFA ALS
3k

FREFRSTHE | RERREIRS penis & AR,
A U3 AN KEE 1% lidocaine hyd-
rochloride2 FAvh3 315 BRFER F 4599 &
€ 9% 3em HolZ AN RKEE =&, EHIL
o, 48 Bk 88)E AHE-3 REE B
fERko = RSN AT BAENTIE ol¥44E 2

— 93 -



AFo] AANIFAL B As ke ARF
HEE 3o

[LRBE BE | OEE(Cardimax, Fukuda Co., BA&)
© RERFEE MEINALH REAEETe 7134
2 RSt REMEE 6/ RS2 66A171A)
JiEstAc LEEY BEL P, QRS complex, PR(-
Q), QTiEBRE, BAIZE P, R, QRS complex, ST
unction @ TUE vl BiEREICE 1070 (episode) ©173
< JlEstoh

A EAME 8E . LEEY ALY =371
2 REPAREE 6/ RS2 66X 7H7HA) Mk £
fetes mie RBEWMS BHRIA 10mE
BRPF Az 27 AgB IS Mg B
A A}

BUN# creatinineflliES % 3L 24 AHg-3}
I potassium¥ sodiumfiFES $3 FL AT
YEADFE 15010l AH-3tAth. BUNBIES Ure-
ase'IndophenoltE &2 creatininellliEL Jaffetto 2 3
©4 Kit(Asan Co)9} Spectrophotometer(CECIL, Mo-
del-CE 343)& AH8-3M4 2 potassium3} sodium-e Fla-

Be fore

After

me photometer(Beckman, Model-6520)2 #RIE3I Q.
RRPREAR : FERIEMRS PASREE RAKERCl 23y
T A%E 71S8yc.

= A=

73 g

A€ 58S Al disted HBRMNOE RES M
FAAF A Ao e LER, mrteE
Y ERER 220 A3 ERe gL 2.

DR ML RERASE AT wat flEs
DEENA 2 LEEY Jehd BAES PR, Q-
RS complex, ST junction ¥ T3] th3ld 2alm
ol disiM= P, PRQ), QRS complex, QTel o)
3t JES doe o 2oH(Table 1, 2. Fig. 1).

7L B f:

@ Pt : PABEFECl Zostel wel Awdoz A
dtahe AFE UERI o BASEET 0.13010.008mVol
A PBAgEtR 66A1tol= 0.09440.017mVE EASSHITON
H]gte] 0.036mVe] o)z 27.7% WAsl o) BlERE
ook (641 ZHERR) 285 0.003mV A 8HE JEPITH Ta:

Obstruction

Obstruction 18 hour 30 hour 42 hour 54 hour 66 hour
- n A
Case No. 1 ., =~ N
- ! ~ e
. A\ e
[ (WA e N e s
Case No. 2 \A
AN J7 NN W W
. . A e AL —
A= — N SN AL e AL
Case No. 3 N VY N Ve . ‘..,\‘\ N
~\_4..._..4~..\../J\LA_N\_~.,\ rk\\_—\\\-\\_\\\_,\\b\\ ,,\w-\_\.\-
A vl M Vg
Case No. 4 N A A | ' \
~ oMM A NN
Ao N N
Case No. 5
P \Pmmem M [, P p——me .
— N "hu\——\_
— e NN N N e

Fig. 1. Changes of E.C.G.(Lead II) after urethral obstruction.



ble 1). =& B 30413 o] Holl= 0.0058mVe] A
a2 o fikEielc £ 0.0012mVe A3E B
1} 30A1Zt o] %ol 0.03mVeiAste} vl BlERyvic)
5 0.005mVA 2 A 30A13E o] Aol Hdte 4o
A9 AgE Jehdth(Fig 2). 234 94 de
A8 Uehd AL Pyl BAr7F 0.104+0.0182mVE
A 0.026mVe A3te} 20%9 FAE YERR BASHE
5442t o] £ (Table 1).
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ol 2.42240.0757mVE EASEETCl T3t 0.698mV
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0.086mV9e %< vehlo] 30A12F o] -] |3t 2
ol el A& Jerdth

® QRS complex : g% 1.8010.206mVel]l W3ty

Table 1. Changes in Amplitude of ECGs after Urethral Obstruction

BB 66X 7o e 2.5441. 50mVE BASRTo oisted
0.74mV(41.1%)¢] 34& Jvelbod §94 e
452 YATH Table 1). 1} B 30413 o)A
ol 0.11mVe] 4453 vl RiEEset £ 0.022mV
2 12.2%9 F7HS Jeri oy oA olFele
0.6mVe] 357 3% F7/HE 2789 M
vebd o

T © BASSET 0.19310. 043mVel A BRSEEE 66413
ol 0.744%0.147TmVE PAgEET) wisted 0.551mVe
453 285.5%9 ¥ Z7HS e Aoy
#94 e 44E T BAI7F 0.426+0.146mVol
I BASSETON It 0.233mVe] A4 120.7% 9 F
7HrE JERG BAGE 54417 ol RE Jels] Al
ZgYcHTable 1). o]}2& A7 8-S 30A17H0.234
£0.060mV) ol|AdE 0.04ImVe] A5 2% =
7He-& VR 3 o) JilERsekc 5 0.0082mVe] A4
3 4.2%9 /M-S JYER oY A olFd=
¥ 45 Jeo b BlERtt 45 0.085mV

(unit : mV)

£
Wave Before

Time after urethral obstruction

obstruc tion 6hr 18hr 30hr 36hr

42hr 48hr 54hr 60hr 66hr

P 01298 01380 01300 0.1240

0.1420
+0.0076 +0.0421 00464 10.0456 00249

01260 01240 01040 01020 0940

2.06 227 2.08 2.39 254

e, 20206 127 | 2119 +116 £132 118 %126 127  £136  +150
T 0193 02520 0270 02340 0318 0322 0322 0426 05280 0744
+00425 100968 +0.100 +00602 +0.118 +0116 +0116 0146~ +0.0642" +0.147"
ST/] 001 00120 -00118 -0.0082 -00022 -0004 0002 -00038 -0.0044 -0.0038
coeererernnn 20006 £00365 00264 +00183 +£00049 +00057 +0.0102 +00085 +00098 +0.0085
R 1724 1818 1796 19040 2078 1944 2168 1928 2418 o499
0479 10329 +0631 +0432 +0689 0911  +0601 +0827 0725 +0757
* : (p<0.05), * * : (p<0.01).
Tabie 2. Changes in Interval of ECGs after Urethral Obstruction (unit : sec)

Bef:
Wave elore

Times after urethral obstruction

obstruc 6hr 18hr 30hr 36hr 42hr 48hr 54hr 60hr 66hr

P 0023 00222 00242 00236 00260 00254 00218 00230 00232 00206
+0.0052 +00033 +00034 +00021 +00024 +0.0065 +00087 +00070 +00050 +0.0051
"TQRS 003700334 00330 00358 00368 00396 00398 00416 00462 00494
... 100041 +£00092 £00102 +00107 +00103 +0.0065 +00076" 400054 +0.0032" +0.0037"

""" PR 00798 01082 01198 01360 01380 01520 01540 01660 01800 01840
(Q) £00115 +00619 +00258° +001147 £00217" +£00192" £0.0167" £0.0207" +00158" +00114”
""" QT 01892 01898 01914 02036 01802 02044 01934 01988 01872 01746

+0.0265 +0.0231 +0.0245 00160 +0.0237

+0.0114 +00398 +£0.0408 +0.0411 +£0.0358

% 1 (p<0.05), * % : (p<001).
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Fig. 2. Change rate in ECG after urethral obstruction.

5%9 F7HeS A3 & ANHFig. 2).

Q@ P % Qr:Puy 7L AvtAoz YLE U
BRIl eigtom PASKRT 0.02340.0052% 9 N BAGHS
36A1Zke) 0.026+0.00242 2 Ho9] AL, 6647t
o] 0.0206+£0.005122 HAo @& Jehzm Iy
o foA e LS AAE = AU} (Table
2).

QTR AN FASEET 0.1892+0. 0265 2|
PASHEE 66A17toll= 0.174640.03562 % 0.0146(7.
7%)9 @Fo] UNI, L2AI1TE 0. 24440, 0114
2 9 93¢ veloyd Aol e ke
AAE = AAH Table 2).

M3 LRMES| MU | [REFAE AT ajg)
BUN, potassium, creatinine, sodium{g s HIE3 27}
€ U= 2tHTable 3).

7} BUN : BASHRT 15.8611. 38mgMe o)A BAENE 66
AlZbllE 1189412 ImgHe 2 103. 0dmghle &) 23}
o) BERECI 45 10. 3041mgMl O] 44 UYEhm
AT ol 5 b BABE 0N TH26.5+
13.6mgAdl ) ©)FEREH 94 U 4L U7
W ks =4

=, FASR 3072 o)Aol e 10.64mghl o) A5}
o) JIERsUlTE Y 2.66mgdl O A5 UYEh D
ANy F944 e 452 YR 0M23H 66
AT Aol 9. UmgMe o A4 o) RlERsTic
4 15. 64mgAle (A2 2.61mgMe )] 452 Vel
o] 30Xt o] A BT} 5.8f%9] Fse Vel YA
(Fig. 3).

L}. Potassium(K) : ¥R potassium-& BASSHT 4.628
10.235mEq/Lol A BAitE 42A13olle  5.1040.
S8TmEq/L2A o4 A= 8kt Yehdz] ggte
Y 48Xkl E 5.4021+0.512mEq/L2 0. 744mEq/L 9]
e 16.7% TS, 66AF e 7.284+0,
753mEq/LE 2.656mEq/L9) 353 57.4%2) F7He
< Yehlio]l 2x2 f94 de A4 el
(Table 3). =& potassiumfBES] AH4o] Yeh}y] A)
e A PR 304 3H4. 0040, 675mEg/Lo] AL
™ ol B 30A1T olAolE: 0.272mEq/Le)
353 W RERTIC 45 0.054mEq/Le A4e
YeEbd el vlate] 30417 FBE 662]2F Afolof=
2.34mEq/L 9] 452 of HiErsuich 754 0, 397TmE-
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Table 3. Changes of Chemical Values in Serum after Urethral Obstruction

Before Times after urethral obstruction

obstruction  6hr 18hr  30hr  36hr  42hr  48hr  54hr  60hr  66hr
Potassium 4628 4678 5176 4900 4940 5104 5402 6070 6658  7.284
(mEq/L) £0.235 0503 +0392° +0675 +0681 +0587 +0512° +03727 +05737 +0.753"
Creatinine 07940 1654 1758 1788 2074 255 366 521 7478 9272
(mg/d£) £0098 +0230 40301 +0421 +0947 144  £173  £175° 408717 +0943"
TBUN 1586 2051 248 265 339 410 472 516 983 1189
(myde) £138 4626  +112  +186 +120° +130° +204° +111" 41627 +1217
"Sodium 1432 15100 14640 14580 1450 1440 14240 14100 14280 14260
(mEq/L) £327 +800 +658 +597 447 +566 1456 1367 390  +445

* : (p<0.05), * * : (p<0.01).
lZ(X)% 140 BUN@y/d¢)
1000 s 1 Y=200X-247 o
a0l / / 100 _ r=0978
600 = A o
A/ @ :
400 / ) 0 / '
2 —— +n——~+:§""?—‘ 20 //
d_:.é;b::.MJ ) ,
V] 6 18 30 42 4 66 0 =

times(hr) after urethral obstruction
—®— potassium —— creatinine —+—~ BUN

Fig. 3. Change rate of the levels of blood chemical after
urethral obstruction.
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Fig. 4. Cormelation with potassium values in serum and

changes of T wave in ECG.

C} Creatinine : BASERT 0. 79410, 098mgMe oA AL
% 66A1Zll = 9.27240. 943mgde X1 8.478mg/de &
¥ A5 ol JiEReic 8 0. 848mgd s (AT
0.141mgAlf )9O A& Jehln 19K Table 3). &
& BASNES 30AITelE 1.788+0.421mgMe 2 ) BIE
Bolth 45 0.251mgde ) 35S JeEhfe] #9943
AE el UEIX gkoy} 54413 Folle 5.21
+1.7omghle = BASKRION ¥I8te 4.416mgdl o] BF

0 02 04 06 08
amplitude of T wave(mV)

Fig. 5. Correlation with BUN values in serum and
changes of T wave in ECG.

12 creatinine{mg/d £)
10 Y=T50%20
r=0969
8
6
4 /
2 el
0 i . 1 L
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amplitude of T wave(mV).
Fig. 6. Correlation with creatinine values in serum and

changes of T wave in ECG.

# 556.2%9 =& FUHEEA 94 de A4L
VER T 66A1ZF Fofl= 9.27240. U3mg/dl = A EASY
H79] creatinine fEol ¥8}e] 8 478mgdl 53} 1065
ol Z7EE 94 sle 44g vkt o
gu dAlg da9 BMEE Bo)7 AR AL H
% 30213 o) FRH At Fig. 3).

2}. Sodium : BASHRIT 143.243.27TmEq/Lo A BfgEHE
B6R1Zbol] = 142.6+4.45mEq/L& YER o] 0.6mEq/-
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Lo} #4E JUehln gden 2oz {oA
Ade BMEE AFE & UAAHTable 3).

LRIES] Mt M LIMERIS] BRGR 1 LEES
Z} 93 9) #MLe} MmR(LBfEstel BYbol i #A
€ AEY 43 LEENA Tohe] Bt st
o MR LEBES] BUN, potassium “18}3L creatinineA}
old] #94 e FEBA7 AFHUG. F, T
o] BAr7} 0.1mV/35s 8™ potassiumfiie 0.524mEq/-
L¢=0.970), BUNfEi¥ 20mgA4 (r=0.978), creatinine
fEE 1.5mgdl (1=0.969)7 2% Fsdhe AFL
AR & JYJon =TI 7 mMELBME TN=
BUNfE7} 1mgd{ ‘35 dvbet potassiumfEE 0.025
TmEq/L(r=0.971), creatininefB< 0.0789mgA¢ (r=0.
981)7} dsdte AFE ARE 4 AN, potassiu
{7} 1mEq/L’3<5 84 creatininef® 3mgdé (r=0.
986)7F Aedte Aol ALE IFE F UG
(Fig. 4~6).
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BEE 47] A%t & KBRe IS B8 LEE

o] #belA AT THEMY F53 Hd9 3, Py}
B9l At PRQ)= QRS complex fElfgol Al 9]
4 de 98E AAE F AAL. oL LEE
8t hyperkalemia®] 101X B d7alEo] Bu
FOLB Q45 A s A RErAgEe ad
¥ 2Ye Fokwrle oMok ot 1A m
BA potassiumfBS] £kt LEEY #LaAdz P
HEAre &4, THEMNY 459 s, STRE
o 373& 2ug v Aok ? AAAA MERN potas-
sumiBEE HEE> Yol ga Aole o o
HhA 0 2 3.5~5mEq/L BEol™ 2~3mEq/Lo]At 5
fLatd W& EERAERe] Yehin W2 39y
4 = ddz Q. #

£ HPNAM potassiumfB’} SmEq/LE z73}7)
AR AL B 2477 o 4847 o)%
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6mEq/LE, 60A7tl+= 6.5mEq/LE, 6627t : 7.
OmEq/LE 2733 UK Table 3).

LEEAA Pt B £94 e AdE R
AR PAK SAATERE Fow ol potassium
{7t 6mEq/LE A& WA} £F potassoumflE
7} 7.0mEq/LE 278 66AZEoe Poe] Bire
0.094+0.0167mVEXA BASERT d3led 0.0358mVA
3t} 27.7%9] FA&E e it olge
FREPASEFS] potassoumfEe) Lol W@ A
hyperkalemiafsll $19] 4 potassoum{E7} 7.0~8. 5mE-
/LA Pstel A7t depdehs B u'® ) b3
o} 1mEq/L7} A& 6.07TmEq/LAA Yeh}7] 2133
21 Comelius®7} 8H%) hyperkalemiab} 6.5~7. Om-
Eq/LolA Pute] HA 37} dojdtle AR tha
2ol 7} R 2t

Tilley™$}  Surawicz?®€ 5. 5mEq/LEIA| R H
Comelius®’&  6.0~6.5mEq/Loll Al Tohel Ae)ste}
2340] hyperkalemia§e] 71 AA dojue LEE
9 #gMeEta AFEFo B AYdMe AR
=, potassoumfl7} 6. 07mEq/LE X#g A|ZHRE T
oo f94 Y= Aeol vehta s T} 4
FEMLE YRl 7] A1-eE R 304 7H(potassoumfiE
14,9000, 675mEq/L) ol FRE k. Tale] Helsdl
= BAgE 30AIZCIME 19, AR AE 24, 54
A ZH M E 4o gho] Tohe] HeBE AT & AN
I BASAT TS JER 2913 19% potassoumfl
7} 7.0mEq/LE 23§ 66A1Z = kS JUehy



I Yok =EM THERY #be o Raxs
o] hyperkalemia®l X} B.1'®9%l upelzto] Tohe] 4
oy Hddhe IAY 4 dout ol Wt
FEFSERIAE 7P 44 dojue #MbEne
A s7] o Rt

PRQ)®] REF@E Surawicz®oll ¢33 hyperkalemia
B59) 7.0mEq/LoiA, Tilley'® 6.5mEq/Lol A 5-€l
PRQERRS] 43€tx stAoy £ oA e P-
RQMEFE] 94 e 9438 Jebd AL Bk
3041 7H(potassoumfd : 4. 900+0.675mEq/L) 2.2 73
WA oA de #EE Roln UNUTh PR 30
A7ke] PRQYEFRS 0.136+£0.0011% 24 0.020%9]
A3 271%S F7HS JYER2™ potassoumfE7}
TmEq/LE 2% 664t 0.18440. 011422 A
ERgETol Wiste] 0.07729 AR 72%9 FHES
ez it

QRS complexd SIA Tilley' st Surawikez'®=
potassoumfB7} 6.5mEq/LE Z#4E Wi E QRS co-
mplexe] #Mb7t Uyl AFRdda st@en ¥
AYeA QRS complexfiff@me] #-24 = #LE
Uehilz] Az e B 2235 fed ol
o 9] potassournfl 5.1041+0. 587mEq/L.2A] hyperk-
alemia® Z-$ETH % 1.5mEq/L7} $-E&m e QRS
complexf@if@e] @ge] ARAEHA2H ojwfe] QRS c
omplexPiFRE-E 0.0396+0. 0065 24 BAgHATN ©l3ted
0.0096%x9 947 32%2 F7HS YeHI I 66A1%
Zol & 0.049410.00372 2 0.0194%9] 933} 64.7%
9 F7H&E YERL T

ol 4z o] e ikl F718ke potasso-
umfiol] e LEES LS 4 e F5E
Yehllz] ARs e PHEMAA T PASE 424
7, TOBEfrdXE 54417 PRQEFRIAMS 3041
74, QRS complexif@ol e 42802 22 JEr
Uz ey dAg o147 2 LER #LEol
A4 B 9L YRl AR 3L Fig 2, 39
2o} o] BAgHEE 0AIHE Qo ojw 9 potasso-
umfEE 4.900+0. 675mEq/Lol Atk o] hzko] BAgkk
3017t o] FHE potassoumfBEYH (LEES] LSl
vehudr] AR 2le B £EMe s K7t R
Fee 7oz AW RENEE REESC
Uehdr] AlFE A= BAfE 0AHEHRZ AR
" et FSERSE 0413 olddle MmkfLeE
e skt LEEYY BMEE 33 £ e

AFE A E £ A ol AMELS A
2 PoEMY THEM ¥ QRS complexElf@e] g
% 30AE KEERel UYEtdE A712 TFII
S 790l 30712t o] A w3t 2fFo A 10£E7A1
Z718-< Jehd A3} Fig. 2, 3014 Jehd njolzdo]
30A1ZE o] &R E MmykA BUNEY creatininef@7} 4
F37] ARTAY MRILBRES ] 30413t olRd)
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At E3F RN A 30413 o] 56 vl g B
Rt A& S48 JERR I Ajzto] Fatste]
mel B8 w7yl fEE, B, $94 fF 5
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Tilley™& hyperkalemiaf¥oll potassoumfE7} 6. 5m-
Eq/LY" %€ STEAES 313& Budiyy, & §
e |l FEE A¥F oS PN 29 LEE
o #MtE e STEAY I74¢ AR 4 Ut
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ST sot B A STEAS &t
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3 ey B AP 233 Aedte BYE
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01 AU B A¥NE froAd Y LS
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9 t& AEE9 L HT{HA HAA A
Folg yehd Aoz AztE,
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oA guidoz g9A gl Aok 42 B
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o] Azo] ehitet,
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Studies on Changes of ECG in Dogs with Experimental
Obstruction of Urethra

Choo-Cheol Kim, D.VM.,, M.S, Nam-Soo Kim, DV.M, MS,, In-Hyuk Choi, DV.M,,

agnostic value of ECG and blood chemical values.

Ph.D.

and Ho-ll Lee, D.V.M., Ph.D.

College of Veterinary Medicine, Chonbuk National University

Abstract

Experimental obstruction of urethra was induced for 66 hours on 5 male dogs to determine the di-

The results obtained in the examination were summarized as follows ;

1. Changes of ECG, blood chemical values and clinical sings were observed from 30 hours after
urethral obstruction. ‘
2. In ECG, the peaked and amplitude of T wave were increased remarkably. P wave were decreased,
and intervals of PR(Q) and QRS complex were prolonged after urethral obstruction.

3. The levels of BUN, potassium, creatinine in serum after urethral obstruction were increased remark-

ably and correlation between these levels and the increase of amplitude in T wave were recognized to be
significant.
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