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ssium 9 sodium BEE FIESIA ). calciums}

phosphorust MFRAWE kit(BHHLE, BAE)
¢ AL SRREBGEE, BAZ HES
g.on, sodiumz} potassiume KIBNER(IL,
Model 443, U.S.A)2 FiEstg et

BIEFW - 54 BEMES $H8 BES Lo
we 522, Robertson @ Boucher®®9] Jjpko] o}
2 B4E MEMIE fREdtz ER Ehgyes
= PRES % 4 BEES JHEE] EEsls 4 HE
E{fif (abomasopexy)-& A Al 8t ot

wm R

RERRE : T2 B4 A%, @did, A
1954, grunt test, ARZAA, FA, A&,
IF 3 U 3¢ BEY BF BFY BER
87} goode 2 HA= Ao) 3HH(6.7%), fairz
dA= Aol 148H(31.1%) =2z poorz QA
¥ o] 288H(62.2%) At

4B R BAER F4BY RS BE
e KR 453 B A 49 e spas
AFH S Qe Aol 28 (62.2%), 7+29) %ol
AL Aol 1286(26.6%) ez & slx9)
A7 & Qe Aol 5HWI%)A L, o1 5F 6
e $£488] H1E =& HiE 354
AR e, T BHEAA HEE A 4 FEe
< wmE Uhen, A2 el g FEE
2 olgtH o] e RBA .

mERER BE

1) miF FERES B - ZREBAE 2459
FMHE MF ZERESY W9 5.2mg/dlo A
13.9mg/dl2. o FF#HEE 7.240.9mg/dIg o},
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Fig. 1. Changes in serum calcium levels of dairy

cows with abomasal displacement,
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Fig. 2. Changes in serum inorganic phosphorus le-

vels of dairy cows with abomasal displace-
ment,

FHk 10BS 4.2mg/dle) A 13.8mg/dlZ 2
ZifE 8. 5+1. Img/dl, 20H )& 5.3mg/dlel
A 12.9mg/dlE 2. e 7.810.8mg/dlE
A FlERiel wed FWHKkE Asste EHR
o] i th.

21 AfliEhrel QolAE FMA miE 2
FBES KEE 5.2mg/dldA 9.7mg/dlE 2
FigfEE 6.3+1.0mg/dig e, Fifk 108l
= 6.0mg/dle] A 12.6mg/dlE ZTiEE 7.5+
0.9mg/dl, 20Hdl: 5.3mg/dle] ] 14, 9mg/dl
2 FHMEE 8.1+1.3mg/dl2 FHiEfel st
FHitk 7Pt FARSFig. 1).

2) My HBEY 8L EAEAE B4 24
FHAA FWRT M HBES ¥4 3.7mg/dl
o 2} 10.56mg/dl2 2 FiHfEE 5.240.2mg/dl
Ao, EHHE 108)= 3.3mg/dle]A 7.5mg
A2 FHfEE  5.910.6mg/dlglen), 20H
o] 3.3mg/dls]A] 7.7mg/dlZ FEE 6.2
+0.3mg/dlZ ZEHEMiEAA mE HBRES
FHRcl wlsteq FWkd Foble FAA
o},
AEAE B 2lHAA FMI MF R
B fiEy+ 3.6mg/dle]4] 8. 8mg/dlz o F
BEE 6.810.9mg/dIF . FHE 108
3.8mg/dlell A 7.1mg/dl2 = FEfEE 6.4+
0.3mg/dl §om], 20HeE 3.4mg/dl A 9.4
mg/dl2 =2 FH{EE 6.810.6mg/dl2 ety
o} (Fig. 2).

3) m¥ YEFRES BL: EAEAE B4
245 A FHRT MmF JEFRELS 123mEq/l
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<A 145mEq/I2 = ZF35fEE 133.615. 4mEq/!
At FM4% 10891 127mEq/lel A 144mEq/l
2 7 FHMEE 134.9+1.7mEq/Ig 25, 20H¢]
= 129mEq/lol A 139mEq/l2 2 FiET 134
6+1.9mEq/IZ e}

HRlEARE B4 21EA FHW MmE VE
SRS 132mEq/lo] A 140mEq/I2 =2 F¥5fE
= 134.6+1.07mEq/IG k. FHi4k 10H = 126
mEq/lell A 140mEq/lZ =2 ZF¥fEE 134.51+1.2
mEq/I% 2., 208 o] ¥ 130mEq/lo) A 139mEq/!
2 7 FHEE 134,710.5mEq/l2 WERST
(Fig. 3).

4) MmiF FEEEY SMb: EUEEE BY
245 FHT miE ZEFERES WA= 4.28
mEq/lo) A 5.85mEq/IE =z ZFHfHE 4.810.4
mEq/l 9F. FMHE 10HAE 4.33mEq/l o A
6.34mEq/IZ ZF#fEE 5.510.6mEq/IS 5, 20
Holx 4.25mEq/lo]A 6.12mEq/I2 TFHEE
5.240.7mEq//2 e st}

R B 13RS PR OF ZER
gEo] w9l 4.15mEq/lo] A 5.95mEq/IZ 2 &
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Pig. 3. Changes in serum sodium levels of dairy
cows with abomasal displacement,
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Fig. 4. Changes in serum potassium levels of dairy
cows with abomasal displacement,

#fEE 5.0+0.6mEq/l F. FHE 10HAE=
3.85mEq/lo} 4] 7.54mEq/IZ. FiHEE 5.5+1.1
mEq/l, 20He]% 4.65mEq/lo]A] 5.53mEq/lZ.
FiMEE 5.2-40. 2mEq/Ig ot (Fig. 4).
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3 dA=HE Ao, EZemES TG

THEEE FHAT 2 2 AFAE AAAZE

mE FEBEESLT $2 49 48 2 134
F F4Gol ZF4asts] Afel DA h=E B
HAZ ¢ QoA FE4BRAE 7FaF3o] o
Fo] Atz Y, 000 o) 2] g Al L
2 BABYS BT RAA F4BR £EY
Zt=gA oz Hdde] Qe AdFE AT
o}, = Poulsen @ Jones’® &= KA MiES &4
BN EBHE BYR(VFA)S 342 54 T
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fEo] e 4 BL4HFENE doqvdE 22
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ZEMmiES FME Fa EF ==t EEK
Bog HMEZ AL oF Az gl
0% FERES THRMABE LDAR RDAd
A o FRAE #H"o ded & Bl
A= RDA9] mif Z5@E} LDART o ¥
Aoz Vel gl

M |- 2t ool BRB 273
€ £40ld. & &AM LDA B 245N A
FMRT MF EEBERES] W+ 3. 7mg/dld]
A 10.5mg/dl2 =z FHfEE 5.240.2mg/dlg
. 5% 108 &= 3.3mg/dlo] 4] 7.5mg/dlz
PHfEE 5.910.6mg/dlE sz, 20H o= 3.3mg
/Al A 7.7mg/dlZ = FEfEE 6,240, 3mg/
dlg o},

218%9] RDAA & £ miF EEmEEe]
FiEE 3.6mg/dlolA 8. 8mg/dlz = ZFEHE
< 6.82+0,9mg/dIql wte Ffi% 10BE 3.8
mg/dlol A 7.1mg/dl2 . ZEfEE 6.43-0.3
mg/dlF =, 20HlE 3.4mg/dlo] A 9.4mg/dl
E o FHEE 6.8+0.6mg/dlF

F4i87 RDA(6.8mg/dl)&= LDA(5. 2mg/dl) 2
o9 H EL S HYED ok AFYo #E
9 Zgor g o]f2E: RDAL: #EERY BIFY
A7 dove A7t golae® pro z o
Bt oS Rz Bk LDARD

o Add JdsEE Aoz WelAtt, Hjortk-
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ARt HA TEsle A4S 299= 3

T, £ BB #RAA FHIs mEgk
REZF THRIA & A2 A0 AL8Ae
E RAZE wkE Ao mEHA dgr] @2
olgtz Azt

Lumsden F*?.2. A A Ca/P ratio® 1.5%,
FO= AL 1.4, BLFMENA 2.1, EZE
MENAE 1,12 238tz 9= v & BB
LDA F4-9 F45i Ca/P ratiox 1,39, Fitk
10H] 1.4, 20HA & 1.20190v}. RDAS 7%
E F#5R7 Ca/P ratiox 0.9, Fl§& 10H
1.1, 20801 1.2 2 Ca/P ratio= Fi#g A
Ao 2 HEHA e EHEel A,

B oot dubd oz miEke BEST
Z+d BE 2o 4554 BRI RRE Ao
2 dzdtz JEd & KA RDAY 7%
FHETe MF HBRECT OF 2EBREYS ¥
ol & Ag& £ # RDA’} LDARC: duks
22 BB TR A4S FH3tz At

B EEolA LDA 24589 Fl9 Mm% JEE
BES &iEYE 123mEq/ld A 145mEq/l2 =2 &
¥ 137.6£1. 4mEq/l o] o}, F4Etk 10H ol
£ 127mEq/lel A 144mEq/I2 2 FHEE 134.
9+1,7mEq/Ig z, 20H1E 129mEq/lo] A 139
mEq/IZ24 2 FHfEE 134.631.9mEq/[2 1}
e FHMRE Bt & EES HolA &%
o}, :
Robertson 2@ Boucher® = 7288¢] LDA H4=
o FMEI mE JEFREE 122, 0mEq/lo A
153mEq/lI24 =z ZFH#fEE 138.9mEq/l/2 E=
Bt s, ohE el s LDAS =E45gf mF
EF FHES 138.515.4mEq/I'®, 138.9mEq
/PP (122~153) 2 Bzt Ed & BBY #
vlzd W g7tk R golstz oyt EFER
A o] ARt Svendensen*s} EFH F
FEF© = LDAS] F4731 iF YEFRE S I
F7re REfded, ¥4 SR dedte
Ea9% 9lo] dAe] UA3}A Fon FifaHkel
IE HEFBEE FMiTd sl& o1t ek
= . 2y LDA B4 JEFREE E
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H4el vlnd 9 Za Aot 9FE Folzt
= H{r'¥e] 9lsz, Robertson@.& LDA E:ol
Al EVLEFMES Bole £ 21%9 3>, A%
FoAAE 1% 333t 47t EUEEmEe]
Retz ger, zev E EERlA 2 FME
% 108 9 205 94L& mF YEFEEE A
9 #@ge] glv A= vehd gid

RDA B4 21FEA FME @ YEFRE
£ 132mEq/loll A 140mEq/IZ. Fi5{EE 134,64
1.07mEq/IG o, F45# 10H o= 126mEq/lo) A
140mEq/I2 Z35fE7} 134.5+1. 2mEq/I¥ =, F
M4 20H ol = 130mEq/lol| 4] 139mEq/IZ. ZF#y
134.940.5mEq/I& Ho FFRle] FMEL
oF7k 73 Y= X3

Boucher @ Abt®E= RDAJ A9 miF JYEF
BEE 138.1420,69mEq//2 AAX E 1419+
11.26mEq/l2 ¥ 538tz glo] &3 Aol & A
k. Smith®” &= RDAGA & g7t A=+ A3t
Hed vEE, 2§, d4oled EAt geotAl
oz 9=, JEFS 7$ RDA Z39 EE
ol w2} 140+5.5mEq/l, 137+4.5mEq/l ¢ 132
+5.7mEq/l2 A7 FaFE BzdgAe A
IR e et BolA %t e AL
28 % = LDAY RDAo QoA Fff= =3
% EFRES #bEe 22T Aoz AF
T & 9o, Mdh YEFEEE: 54 FHEME
o JME EEHERA =z RARED =
T REMEE 2z g,
Sl Hjortkzaer @ Svendsen!®2 EfiFaiol = &
7t W9z FilEtk EE= otz 849, Pearson®
3} Svendesen'® Fifj& Figkstd miF Y EF
BEE +9493€ ##tE vtz 8 A4
A B4 BEMEANA 0 SEFRES B85S
ZAAF] e /XL dovk, F4FHEAANA
m% tEFBES FHI%E 39 & 8L
Rolx] ¢ o]$ & Gingerich @ Murdich!® 7}
AAT BHAAY YEF BRKE RET ¢
Yz, £ ERAA FHe wgstd mF JE
FREZL 24 B{L3A] 4L o fFE o HF
Ste Aoz A,

LDA 2180lA FMR] MmiF ZFBEL 4.28
mEq/lo| A 5,85mEq/IZ ZF#5{i= 4.8-+0, 4mEq
NG, FHEE 10H+ 4.33mEq/ls)A] 6. 34

mEq/I2 2 FEE 5.54-0.6mEq/Ig o=, 20
Bell= 4.25mEq/le} A 6,12mEq/l2 FiHfEE
5.240.70mEq//2 velv} FRIS ol ¥=
Flk el F7M8e RS 240

Robertson 2 Boucher®® = LDA F4:9 41%
E AR 2o %2 3.9mEq/l o] 3} e B
o}z 319 s, Decramere 573 Vorsst®:= 66
%9 B4elA EZFFMES etz

2 HE K5 R LDA B4 F0 BESL 4.8
+0.4mEq/IQ = F# 108 2 205 FifE
7} 27} 5.540.6 2 5.2+0. 7mEq/IZ FH5R{ ol
© ¥ &g A%z oA LDA B4+ &
AEFMES BP o5 Fiffel o3 gz E
FiEZ BEIS & + At

RDA 218HolA Fas5 miF & BEE
4.15mEq/le)| A 5,95mEq//2 F#HEE 5.010.6
mEq/I9 3, Ffitk 10H]E 3.85014 7.54mEq
/12 ZHfEE 5.5+1.1mEq/Ig =z, 20HE
4.650014 5.53mEq/l2. = Fi#EE 5.240.2
mEq/l2 FHitk F&3te FAHT.

Hjortkzaer @ Svendens!®= RDA E4:9] fft
® LERELE FHMde EXEME UTE 24
3] EZ-FMiE KBRS FHgde EEE
2 A58z dda, BRE 2 Y= Fh
B kol 4.7mEq/Igls, FHHE 728 & 5.1
mEq/l2 A&53gcks &9, Frazee'E 5.5
mEq/l, Smith®”i= RDAS] F49 BE4 me}
3.9mEq/le] 4] 2.8mEq/l9] @& & EPeoH,
Boucher @ Abt?x]RDAS] A% 3.4+0,8mEq
/19 % & vebi st 28 = Decraemere
TP% 24 B A= LDAYV RDAOA {EZ
FIES] 272¢ vdedds e A4S v 5
ol Ewl £ HERIA FMWITY ol Fhd
ZEE doiel AL o)A B e} LA}
= Aol

LDAS} RDAC] glolA m 52 BES 7
23 o2 i BREY W9} alkalosis
o 71 e Aoz A4}, Tasker'?, AfF
o o3ty MmiF FEE FALE BRAE LA
53 £A =, mE Zed stadleBEy ¥
EEfET ZHERKAET BHERKAA o 4
Az sigen, ¥ B/ DAGA mBtE
9 BEJF B2 AL MRS ZEol MEA
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E o] FH7 HEL Aoz A

2 RBS &IES 9 FHWIS hypocalcemia

2 hypokalemiar} Fffithe] EHoZ EESE
Ho= u|Fo] Hol H4EFHELIES BEVY B
# Ao oA mEZES ZE BE
o Fostedor & Aoz ERE,

- ]

%4 BEALE BAdA FMR%E 53 miE
ZF, EHEE HEEF 9 Z2EFS #LE RAES
7] 9] 245 HF4 BEMEBME 2 215
%4 BAUBME B4 mES WEst g
23 vt 357 22 FRe A3

1. mF 4BEE FHae FHET 20
Birol AfEfrlA 22 7.240.9mg/dl E
6.3+1.0mg/dIgl =, FHtk 10H] 27 8.5%
1.1mg/dl @ 7.5+0,9mg/dl =2z 20HdE
Zt7+ 7.8+0.7mg/dl R 8.1+1.3mg/dl= F4f
Riol wlsld Ffitkel EEoZ EEHE HH
< 24

2. MEEBBBRES FM0 Z0Ee H0
Ao A #7 5.2+0.2mg/dl 2 6.840.9mg
/dl, FE#5% 10804 ZA2} 5.94-0.6mg/dl 2
6.40+0.3mg/dl, 20H¢= 6.2+0.3mg/dl %
6.810.6mg/d1Z A Fk S71ete g 2
fart.

3. miF YTEFBREL FWN L8t A
fliEghrol A 747} 133, 615.4mEq/! R 134,61+
1.07mEq/!, Ffit 1081 727+ 134.9+1.7mEq
/1 2 134.5+1.2mEq/l, 20H o= 77+ 134.6+
1.9mEq/l 2 134.740.5mEq/IZ FHRTH F4
el A #EE Bolx Qgr).

4. mE ZERET FHN ZEASCS EH
ol A Z+7+ 4.84-0.4mEq/! ¥ 5.0+0.6mEq
/1, Fftk 108 274 5.540.6mEq/l 2 5.5
+1.1mEq/l z2lz 20Hqd+ #A7 5.240.7
mEq/! 9 5.240.2mEq/I2 A FfFRTd ¥ st
Ftkel F7+ Fotsle S Veh o
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Changes in Selected Electrolyte Concentrations
in Dairy Cows with Abomasal Displacement

Sa-Kyun Lee, DVM, MS and Chang-Kook Cheong, DVM, MS, PhD.
College of Veterinary Medicine, Seoul National University

Abstract

The concentrations of serum calcium, inorganic phosphorus, sodium and potassium from 24 cows with left
displacement of abomasum and 21 cows with right displacement of abomasum on pre and postoperation were
determined.
1. The preoperative levels of serum calcium in left and right displacement of abomasum were below normal
and returned to normal levels postoperatively.

2. The preoperative levels of serum inorganic phosphorus in left and right displacement of abomasum showed
slight increase preoperatively and consistent slight rise postoperatively.

3. The preoperative levels of serum sodium in left and right displacement of abomasum were slightly below
normal and maintained low levels postoperatively.

4. The preoperative levels of serum patassium in left and right displacement of abomasum were low normal

limit and increased to upper normal limit postoperatively.

-150-



