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Abstract

This study was carried out to get fundamental information about the normal ultrasonogram of the liver
and heart in Korean native cattle and calves.

The interventricular septum, left ventricular internal diameter, left ventricular free wall thickness, aortic di-
ameter, left atrial diameter, and right ventricular internal diameter of heart in 10 Korean native calves were
determined at 4-5 right intercostal space by use of ultrasonography.

The caudal vena cava, portal vein, gallbladder, liver of 9 Korean native cattle and 10 calves were det-
crmined at 12, 11 and 10th intercostal spaces by use of ultrasonography.

Cursor-directed M-mode and gray-scale, B-mode ultrasonograms were obtained with electronic scanning
ultrasound equipment with a 3.5 or 5.0-MHz convex transducer.

The results obtained through the experiments were summarized as follows:

1. The result of ultrasonographic examination of the korean native calves heart

1) Interventricular septum in systole and diastole was 1.23 and 0.81 cm, respectively(vc=28.84, 17.4).

2) Ventricular intemal diameter in systole and diastole was 2.50 and 4.81 cm, respectively(ve=1744, 12.73).

3) Left ventricular free wall thickness in systole and diastole was 1.44 and 0.92 cm, respectively(ve=26.

85, 23.54).

4) Aortic diameter was 2.69 cm, respectevely(ve=11.29).

5) Left atrial diameter was 1.82 cm(ve=15.31).

6) Right ventricular internal diameter in systole and diastole was 1.12 and 1.9 cm, respectively(ve=33.

71, 24.43).
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2. Ultrasonographic measurments of caudal vena cava, portal vein, gallbladder of Korean native calves
1) Dorsal margin of caudal vena cava at the 12, 11 and 10th intercostal space was 13.5, 15.3 and 18.
1 cm, respectively(p<0.01).
2) Depth of caudal vena cava at the 12, 11 and 10th intercostal space was 4.4, 4.5 and 4.6 cm,

respectively.

3) Diameter of caudal vena cava at the 12, 11 and 10th intercostal space was 11.6, 1.7 and 1.6 cm,
rspectively.

4) Dorsal margin of portal vein at the 12, 11 and 10th intercostal space was 16.2, 18.6 and 21.4 cm,
respectively(p<0.01)

5) Depth of portal vein at the 12, 11 and 10th intercostal space was 4.5, 4.4 and 3.9 cm, respectively.
6) Diameter of portal vein at the 12, 11 and 10th intercostal space was 2.1, 2.2 and 1.9 cm, respectively.
7) Dorsal margin of gallbladder at the 11 and 10th intercostal space was 22.6 and 23.9 cm,

respectively(p<0.01).

8) Longitudinal diameter of gallbladder at the 11 and 10th intercostal space was 7.1 and 5.9 cm,
respectively(p<0.05).

9) Transverse diameter of gallbladder at the 11 and 10th intercostal space was 2.4 and 2.1 cm,
respectively(p<0.01).

3. Ultrasonographic measurments of caudal vena cava, portal vein, gallbladder of Korean native cattle
1) Dorsal margin of caudal vena cava at the 12 and 1Ith intercostal spacewas 22.2, and 25.4 cm,
respectively(p<0.01).
2) Depth of caudal vena cava at the 12 and 11th intercostal space was 10.2 and 11.1 an, respectively(p<0.01).
3) Diameter of caudal vena cava at the 12 and 11th intercostal space was 3.1 and 3.0 cm, respectively.
4) Dorsal margin of portal vein at the 12 and 1llth intercostal space was 29.3 and 329 cm,
respectively(p<0.01).
5) Depth of portal vein at the 12 and 11th intercostal space was 9.6, and 9.2 cm, respectively.
6) Diameter of portal vein at the 12 and 11th intercostal space was 3.4 and 3.3 cm, respectively.
7) Dorsal margin of gallbladder at the 11 and 10th intercostal space was 43.1 and 455 cm,
respectively(p<0.01).
8) Longitudinal diameter of gallbladder at the 11 and 10th intercostal space was 10.1 and 9.4 cm,
respectively.
9) Transverse diameter of gallbladder at the 11 and 10th intercostal space was 4.0 and 3.7 cm, respectively.
4. Ultrasonographic measurments of dorsal margin, ventral margin, size and angles of the Korean native
calves' liver
1) Dorsal margin of liver at the 12, 11 and 10th intercostal space was 11.0, 9.6, and 124 cm,
respectively(p<0.01).
2) Ventral margin of liver at the 12, 11 and 10th intercostal space was 20, 24 and 26.1 cm,
respectively(p{0.01).
3) Size of the liver at the 12, 11 and 10th intercostal space was 9.0, 14.6 and 13.8 cm, respectively(p{0.01).
4) Angle of liver at the 12, 11 and 10th intercostal space was 40, 46 and 37, respectively(p(0.01).
5. Ultrasonographic measurmants of dorsal margin, ventral margin, size and angles of the korean native
cattle's liver
1) Dorsal margin of the liver at the 12, 11 and 10th intercostal space was 14.4, 18.2 and 26.3 cm,
respectively.
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2) Ventral margin of liver at the 12, 11 and 10th intercostal space was 41.1, 46.4 and 49.3 cm,

respectively(p<0.01).

3) Size of the Liver at the 12, 11 and 10th intercostal space was 26.8, 28.2 and 23.2 cm, respectively

(p<0.01).

4) Angle of liverat the 15, 11 and 10th intercostal space was 41, 40.6 and 35.7, respectively(p<0.05).
It was concluded that the ultrasonographic values oletermined in this study can be used as references for
the diagnosis of morphologic changes in the heart and liver in korean native calves, and in the liver in

korean native cattle.

Re;words : ultrasonography, Korean native cattle, heart, liver
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zguige 3o J9d Ase e A4
ARE &394 T FUE ¢ = Y. B
2 YABEE $HY 2% 94e I8 YR
A BAE, Bl Feed 2 4er5Ag
ABE FAO) AT, A YHE B3 do)
St digel YRR VEAZTG. 28001 A2
A YN oz H4aA AgHE T,
2339 FHE BEINE £35ojor @ Hoz
gob gtk A2 xguAwe Atk 944
G990 APl 7k out, ABARE A
£ & e 7124 ARz} 238 Yol

§$7) FAINE FEAINY 2eoAY A7
B35 A9 2@ YOItk ojo] ARE Bl
A 4% 2 F3AP 127 $¥ARY 2E0
9o BE A7E FP3, BTN 284
Wl B8 71ZAE PRAs, JASeleEol
2 So8e) WA oluiA] s3 Bt

Mz 9 2

BASE : & 70 AHSE FAFTEL gHA
29 2 FEAQAA AR e, 9BdHe
2 Adtn 939 o 134 A5 49 @
$4% 9% 2 BeFoln] 105 o\t #44 S
£ 480-600 kg(B T 515 kg)o) AF2 Yehige
B, @40k 50-80 kg(H T 68 kg)d AFL
YRt

iy

1) AZe] sjarct - 439 2S94 gL )
WAAS SN ANHHAOH, $2ERH
35 ¥ 50 MHz tranducerg 2t & gray-
scale, B-mode, real-ime BEH EHE =& cur-
sor-directed M-mode BE# E#F (Medison Co.,
Korea)& Abg-3le] #3359t &2 9 A 9
3 $& 45 50NN 23933 £PT F
AR 98 A8k, 2899 93 s §WEsla,
ultrasonic geld vt231, GEAE HEFAAM E#E
& 44 39tk A9 AAAQ] 23Ee Fig
13} 2t} :

a A% 89 : 44%39 892 tans-

ducer7} DA FEHE FAY do] 7|52
&334t (positon 2, Fig 1-A 2 Fig 1-B).

b. AN 29 : FAANFS YL
transducer7} A9 14 ol & FALE w9
V502 2339 (posiion 1, Fig 1-A & Fg
1-B).

. RN BY : FYNUS] BIL mans
ducer7t A48 ] A4 ol g FAME w9 715
o2 23390 (position 1, Fig 1-A 2 Fig 1-B).

d. digde #9 : HeNe #9L transducer
7t AEgES FAE 49 718o2 FHIAG
(position 4, Fig 1-A 2 Fig 1-B).

e BT 89 : AP B9L wansducer
7} Masungy /%e FAY f 2os
£33t} (position 3, Fig 1-A ¥ Fig 1-B).

f $AAWNZA 89 SAANES] 42 trans-
ducer7t BS5RRYY 71RE FAE 49 7]|F
o2 Z3E9 Y (posidon 3, Fig 1-A 2 Fig 1-B).

2) 2| SUTE : 39 23BANYE 7]
YA &olH AAsgon, $2BRN 35
T+ 5.0 MHz tranducer® 732 9+ gray-scale,
B-mode, real-time BEEHE FEEFH(Medison Co.,
Korea)§ AMg3te] Fastq). A8z ez ¥
o ABSEAN UAE dol 2R AR
£ ¥E3t7, ultrasonic gelS w21, BFAE 3
ZAAM EEE AASRY. FA3A, £, 3
4 2 $de AdAFQ SAWY L Fig 29 #rt

a. FOAHY] 239 9 : FRF A uiF
e HREPHCE FE TR WiSHA7
A9l AdE a2 2Rt FhAL depth
9} diameter® 2743t o}H(Fig 2). _

b. F99 z&udqg : e MU ¥
Eoz 38 Euo 2ddnde Ade
cmZ EA3%ch. F99] depthe} diameterE &
B39 ch(Fig 2).

c. @39 2EnEq : g AR FH
Efife s Fe g diZUARRAY AE
mg A T £33 AL 2PY
o}(Fig 2).

d. 39 wigwAaq : A HSAAL ¢
BEFHOZ 28 1) 2ddnAe Alg
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. 273 ThFig 2).

e 39 Baudgd PR Baude ¥
BEFRCZ 3y P4 BaddnAe Ang
cmZ 27431 th(Fig 2).

£ o) 27189 : e A7le DY} BS
Welold thge Wadde Kad 23t

Fig 1.

Standard echocardigraphic positions as a-
dapted for the standing Korean native calf.
Actransducer angle and structures in-
tersected by the ultrasoung beam.

B:the M-mode image recorded over tme
as a sweep is performed from position 1 to
postition 4.

TW:thoradc wall, RVWiright ventricolar
wall, RViight ventricle, IVS:nterventricular
septum, LVieft venmicle, LVWieft ven-
tricular wall, AV:aortic valve, AQ:aorta,
AMV:septal mitral vaive leaflet, PMV:par-
ictal mitral valve leaflet, LAdleft atrium, TV:
tricuspid valve, EN:endocardium.

Fig 2. Schematic of the ultrasonographic meas-
urements of the variables on a cross scc-
tion of the abdominal cavity in Korean na-
tive cattle, caudal view: l:dorsal margin of
liver; 2:dorsal margin of caudal vena cava;
3:depth of caudal vena cava; 4: diameter of
caudal vena cava; 5:dorsal margin of portal
vein; 6:depth of portal vein; 7:diameter of
portal vein; 8:dorsal margin of gallbladder;
9wentral margin of liver; 10size of liver

. and 1l:angle of liver.

(Fig 2).

g 139 A9 : 3P ZE5F L 454
g AHgsl e wiEdddM SRS
(Fig 2).
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g} ez setdvtn e Aol g
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€ A 93727 EFolgtn & + 3ot
Ao ERAA ALRBRE FIFHNA e e
UR#EeZ ad2 B = g XS EHEGY
EFHER WELse Aeg, 2R A9
& B3 Hojgtes uigdd wE Aejth. A

& By M e oA kA o ¢t
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& q4YrA FRE KA BHRFEHE ol &3te A
olt}. o] 3 AF M A= X A st
o &Edol 8, e £9E WHE A
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BiERZEC Shsstadx)x]) gew o |k HEhol
UAEMe XA, 259 T 48 A45971 3ok
AP KEBOR FHFH A, g5 EE
HiEsle] a9 HEI ddste EKY 9o
AL Zo] aFHM, EF AV 599 Alo]d
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A3 B 908+ X-CT, MRI 2 2&3}7}
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2 A9 FAS W& o] &o] o AAojt.
3y FY&A 230 HI26 o] 8HoX)
AR 20 fEF FL b4y BETR
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o2 FoAtA AFE F Athe Aol

oA BHTY BHHEE FIANAAN IHY A
go] A =R It = SyolM <F 2002
7 AEHR g, -e] S5, dF 7
I 2 FE F{go] F Ho ot AR 4
el 84 g4 &5 Ao dEA HAZe
FUel A ALEFQA oM AAD W] F
2R3 1 2 FIEe HRAYY) B 25

BEFAG AT-E AZsH HAh & 7 ¥
W2 A48 dFEYS HN S451Y, 7Y
43 dFAM B} #etaoln BT A 9
@ ARST P4 2UL oIFY £ dow, o
$8 44 Bob % Selo} Rolo] 8749 ¥R
EFE 714 2Yda Ag8Y.

1. MEe| SHAEICh : gt Ao 2
553 e B3} Zri(Table 1). 4454
(IVS : interventricular septum)& 4-%7] € §37]
o o} 2tz 1.23 2 0.81 cm2 Yehhlon
(ve=28.84, 17.4), HAWZA(LVID : left ventricular
internal diameter)}& $%7] € #37lel SloiA
7tz 250 € 481 cmE YEMETHve=1744, 12.
73).

EZBEEE(LVFW : left ventricular free wall thick-
ness)e 7571 2 3714 oM 44 144 F
092 cmEd YERRQ o™ (ve=26.85,23.54),
WA (AO : aortic diameter)2 2.68 cm& JERR]
A(ve=11.29), % W7A(LA : left atrial dimention)
2 182 mE YehfArk(ve=15.31). +H WA
(RVID : right ventricular internal diameter)& 4%
71 2 #3719 gloid 4 112 2 191 cmE
UERRQUTHve=3371 , 24.44).

4739 234 AHodAe A o
B, FolAdMEe Hlad gl & dF
die B4 T FolAY AFEIHsgd &
ated A7t

Ao 257 455300 FA T A3
T wn ddstA AS1S dE A4, $4,
FA4AE FHste FYE 2& F UAUeH, )%
HolN Ao 7ARRLRE E3A FAIE F.
43 diEdsd FA%e FE 7 AR
(position 1, 4 Fig 1-A & Fig 1-B):

A%} AR 238 ST AW 2
+933 2 Fig 37 2o} digHe) A2 43¢
2o AYez wEHATHFg 3). FAWLS
dEdutz Ao JdAen, 3T Y¢S vehl
At

Aol £4L FEE 2§ol7] B&o) echoicst
ol A7la AAA FEAdd FAHAL oA
grolxl &= 2#E JehAth(Fig 4). F44AUZ
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Fig 3. Cursor-derived B-mode and M-mode
echocardiographic recording obtained
from a Korean native calf. It was re-
corded at the level of the aortic root
(AO) and left atrium(LA). RVOT:right
ventricular outflow tract.

RPN O RIS S I

Fig 4. Cursor-derived B-mode and M-mode lon-
g-axis view of the ventricle obtained from
a Korean native calf. IVS:interventricular
septum thickness, LVID:eft ventricular
internal diameter, LVEW:left ventricular
free wall thickness, AVL:left a-
trioventricular valves, RV:right ventricle,
LV:left ventricle.

Fig 5.

Ultrasongraphic image of normal liver tex-
ture and caudal vena cava in Korean na-
tive calf, obtained from the 1lth in-

-tercostal space with a 3.5-MHz linear

Fig 6.
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transducer about 15 cm distal to the mid-
line of the back;1:depth of caudal vena
cava (4.5 cm), and 2:diameter of caudal
vena cava (1.7 cm). 3:abdominal wall; 4:
liver tissue.

Ultrasonographic image of normal liver
and portal vein in Korean native calf.
The transducer was placed in the 1lth
intercostal space about 18 cm distal to
the midline of the back; 1:depth of por-
tal vein (44 cm). 2:liver tissue; 3:di-
ameter of portal vein; and 4:omasum.



Table 1. Echocardiographic mearsurments in Korean native calves

(n=10)
Parameters Mean + SD (cm) vC
IVSs 123 + 036 28.84
IVSd 081 = 014 17.40
LVIDs 250 = 044 17.44
LVIDd 481 =+ 061 12.73
LVFWS 144 + 0.38 26.85
LVFWs 092 £ 022 23.54
AO 268 =+ 024 11.29
LA 182 + 027 15.31
RVIDs 112 + 037 3371
RVIDd 191 £ 047 2443

s:Systolic measurements, d:Diastclic measurements, IVS:Interventricular septum, LVID:Left ventricular int-
ernal diameter, LVFW:Left ventricular free wall thickness, AO:Aortic diameter, LA:Left atrial dimention,

RVID:Right ventricular internal diameter

273 Ydo] Y2BE anechoic 330l A A
A Jdeiken, £279 84714 naA 43s
A AsAHFig 4). FAAY L FHE K]
£ echoic3bdS Uepden, UL 5
71 Wo] ARXZ cjgr] de] FolAe ZHE U
ER 2 ch(Fig 4). '

2. Ee| siAEict : 3R o2 A3t
AFHE o 1-3AAE AFY) F+EF+ R &
FolA| oA 3.5 £ 5.0 MHz tansducerE 2t
2l B-mode, real-time #FEFEH(Medison
Korea)& AHg3le] HAolAe] 2SS
8§ A= Table 2-5 @ Fig 5-99} 2o}

1) @$5olx oM Fug=, E4 L 3
29 7AA Ade o3 2rk(Table 2).

FA A9 dorsal margine 12, 11 L 1053t
A 242} 135, 15.3 2 18.1 cmo|Q.0(p¢0.01).
Fogele] depthe 12, 11 ¥ 10530¢lA 4%
44 45 2 4.6 cmolQ 3, FUA N9 diametere

b o B

4»9

12, 11 2 10574 42 16, 1.7 2 1.6 °Id
o,

Bulo) dorsal marging 12, 11 @ 1053k A
Z}z} 162, 18.6 2 21.4 cmo]%1 2.5 (p<0.01), &
W depthi 12, 11 2 10534 22} 4.5, 44
2 39 cmo|Yx, EHe diametere 12, 11 %
1053704 2tz 21,22 2 19 o]l

thde] dorsal marging 11 2 105314 Zz
22.6, 239 cm ©]1.2H(p <0.01), Longitudinal di-
ameters 11 2 10574 Z4zt 7.1, 5.9cmo]% -
2(p<0.05), transverse diameters 11 2 1053t
A 22t 2.4, 2.1031EH0.01).

2) @3 5dAe TR, B9 & @3 =
%A d3te og3 Zoi(Table 3). Foig9
9] dorsal margin& 12 2 11 oA 47 22.2
9 25.40]90.0 (p(0.01), FAANY depthi= 12,
2 115704 22 102 2 11.1emo] R2(p<0.
01), TR 9] diameters 12 R 11524 2z}
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Table 2. Results of the ultrasonographic examination of caudal vena cava, portal vein and gallbladder of
Korean native calves (n=10)

Variables Intercostal Mean = SD (cm)

Caudal vena cava

Dorsal margin® 12 13.5 + 2.00

11 153  + 151

10 18.1** + 1.78

Depth 12 44 £ 035

11 45  + 024

10 46 + 044

Diameter 12 16 + 022

11 17  + 006

10 1.6 + 004

Portal vein 12 162  + 153
Daorsal margin

11 186  + 125

10 2147* + 159

Depth 12 45 + 040

11 44  + 054

10 39  + 063

Diameter 12 21+ 007

11 22+ 023

10 19 + 036

Gallbladder 1 226  + 224
Dorsal margin®

10 239** + 215

Longitudinal diameter 11 71%  + 059

10 59 + 0.80

11 24** + 059
Transverse diameter

10 21  + 048

; centimeters distal to the midline of the back.
** . p(0.01, *; p{0.05
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Table 3. Results of the ultrasonographic examination of caudal vena cava, portal vein and gallbladder of

Korean native cattle {n=9)
Variables Intercostal space Mean + SD (cm)
Caudal vena cava®
Dorsal margin 12 222 £ 2.56
11 25.4*%* + 224
10 - -
Depth 12 10.2 + 128
11 11.1%* + 1.16
10 - -
Diameter 12 31 + 021
11 3.0 + 022
10 - -
Portal vein 293+ 184
Diameter 12
32.9** + 071
11
10 - -
Depth 12 96 + 1.16
11 92 + 1.01
10
Diameter 12 34 + 031
11 33 + 0.13
10 -
Gall bladder 12 .
Dorsal margin 11 431 + 349
10 45.5*%* + 4.05
o 1 10.1 + 126
Longitudinal diameter
10 94 + 2.03
11 4.0 + 1.06
Transverse diameter
10 37 + 092

* ; centimeters distal to the midline of the back.
** ., p<0.01, * ; p<0.05
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Table 4. Results of the ultrasonographic examination of the liver of Korean native calves

(n=10)
Variables Intercostal Mean + SD (cm)
Dorsal margin® 12 110 + 3.06
11 9.6 + 110
10 124** £+ 129
Ventral margin* 12 20.0 + 153
11 243 + 148
10 26.1** £ 156
Size 12 9.0 + 144
11 _ 146** . £ 1.63
10 13.8 + 3.22
Angle(degrees) 12 40.0 + 2.89
11 46.0* + 6.05
10 370 + 322
* ; centimeters distal to the midline of the back.
*¥*; p€0.01, * ; p<0.05
Table 5. Results of the ultrasonographic examination of the liver of Korean native cattle (a=9)
n='
Variables Intercostal space Mean + SD (cm)
Dorsal margin® 12 144 + 1.62
11 18.2 + 097
10 26.1** + 042
Ventral margin® 12 412 + 241
11 46.4 + 4.04
10 49.3** + 371
Size 12 26.8 + 3.03
11 28.2** + 274
10 23.2 + 2.06
Angle 12 41.3* + 293
11 40.6 + 464
10 357 + 5.83

* ; centimeters distal to the midline of the back.
** . p€0.01, * ; p0.05
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Z+ 3.1 9 3.0019t}

F9] dorsal margin2 12, @ 11534 2z
29.3 2 329cmo] 0 2.5 (p(0.01), BH9] depthe
12 2 115204 2z} 9.6 € 9.2cmo| Y3, B
o] diametere 12 @ 53HollA Z2t 7zt 34 2
3.3}

239 dorsal marging 11 2 1053tolA 22t
431 ¢ 45.5cm ©]2n(p<0.01), Longitudinal
diameter= 11 2 105310 A 24z 431 2L 45.
5cm ©]21 21 (p(0.01), Longitudinal diameters=
11 2 10534 227 101 2 94mol,
transverse diametery: 11 2@ 10:=ZHA] 2z} 4.0
g 3.70)%c}.

3) dFotA oMY e &3 dFge d
3} ZcHTable 4). 2H22] dorsal marging 12, 11
2 1057k0lA 2k} 11.0, 9.6 2 12.40] %L 12(p<0.
01), 7t#9] ventral margin® 12, 11 2 10%7}o]
A 7tz 20, 24 2 261(p0.01)0) Tk, ZHEe]
sizee 12, 11 2 105094 47k 90, 146 &
13.8cm(p¢0.01)0] QL T, allgle® 12, 11 R 1053
AN 22} 40, 46 B 37 13.8cm(p(0.01) ATh.

4) TSNS TR 2EHPA e

57 Z2c)(Table 5). H42l dorsal margin 12,
11 @ 10537004 2zt 144, 182 2 26.1(p<0.
ool i, 7HAe] ventral marging 12, 11 2
10574 242t 411, 464 2 49.3(p(0.01)°]
o} H39] sizew 12, 11 € 105394 242} 26.
8, 282 2 23.2em(p<0.01)0]Y 11, algle 12, 11
g 1057bol4 22 41, 40.6 2 35.7%(p¢0.05)%
o.
FUEH L FoRloA A5t RE YR}
A A9 105¢0Me F Ve gston,
FiA w2 Fig 59 Zo] 7|ARAR 4FY =
Foly Hhdog BA. oA Fogdo] 3}
9 Z1ARgel A FR8A B R 4y
HEolgtn At gt FFWe] mEuda 3
ol ¢EENoR AFE I FUHEHUAL
H, A3 AF 500F A4E Aol AYE
Yepj it

B2 Fog ol vla] AT 9YE ojFy
FEule 3717 Fopzlow, Roo] A WA

oly Qi (Fig 6), YAEA} e RoMe 4
FEAE UUHFg 7). 223 EHL oy
of "jgl Aol ZAm wmeH % Ao
%3 Eoj7p] fe ok ¢ FHE Jeh
Ak Bolo] wizwAd e gBERCR AFE Q
BeA F7HE90en, Aol Boo] AFo e 7
TE IFEH02 g3 5o PR golxe
A3g Jehidlc. A3 FaFgRg o3t 3
on, 4B Lo A4E FopAe AGE YE
Wit

e A4Sl gdolA 7HFe] distal angled] 2
o 3}44& Fig 83 2ol 2329 angle 9] ¥
ZWde Aoz ¥R Eo] & AFL ¢
Ko, 10574 718 22 A34E Yl
(Table 4, 5).

e F2 11 ¥ 10574 Jea 125
oM yehdA] gston 2 115344 71
A4 2 5o AAEde U9 B2 WA g
F42o2 Aol A anechoic FEjol2E HA et
won, 21 98 JehlAd(Fig 9). T 7'¢
of AMo] glo™ echoic FHiolnZ Mol B4
o] AN9) A7) A ez, B IHAY 4
HHo] SFEIE FiEA He A9t g &
3ol 27l AAR AR Aol gl ot
vharalA Wt

B4 A9 e ANHoz FYse] U4
o] sinYrH(Figs). 7442l dorsal marging A
9] dorsal margin Bt} At} o]R& dorsal margin
o] H9 AFFH9 FAL WEZA ool 3
o] FRsA vehixl 9ol dorsal margino] AR
i Atg€gd. AJ$old 2t dorsal margind
12 , 11 2 105204 zt2} 144, 182 9 26.
lemel, 1257k} 11579 Fojrd 1153t
1057k Apolg] Aol B 2 AAE YU
(Table 4, 5). o]A& SREFAZ 7173 e] wiEHd
o] 12 € 11 53tAbejol| A AL @taig, 105
t ZeEe AAE F3tn, A4 98 E AR5
g Eolgtn AlmEr). whdd] folxdA Atel
dorsal margin€ 12 , 11 2 105zt0A &2 11.
0,96 T 124cmolion], 12%oA HUx
115364 o 2e Z3E JeERfAch(Table 4).
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Fig 7. Ultrasongraphic image of normal liver texture
and portal vein in Korean native cattle. The
transducer was placed in the 11lth intercostal
space abotn 32 cm distal to the midline of
the back. The portal vein is characterized by
stellate ramification in the area of portal fis-
sure. l:abdominal wall; 2:portal vein; and 3:
liver tissue

Fig 8. Ultrasongraphic image of the distal angle of
liver in Korean native cattle. The transducer
was placed in the 1Ith intercostal space a-
bout 32 cm distal to the midline of the
back. The apogle between the facies di-
aphragmatica and the fades visceralis was
photographed and then measured, using =
protractor. 1facies diaphragmatica; and 2:fa-
cles viscralis

Fig 9. Ultrasongraphic image of the gallbladder in
Korean native cattle. The transducer was
placed in the 10th intercostal space about 45
cm distal to the middle of the back. The
gallbladder has a pear-shaped structure and
appears as an almost black cyst with a
bright margin. I:abdominal wall; 2:gallbladd-

cr

ojRE FolAg o] oy fASA AFA
RaA] ] right dorsal lobe7} 1257 AH-71A]
U3 A g7 4EQ Ao AIRH). 3
ventral marging FofAV 44 RF 125713
1153t Alolo A B2 ol Yehi. o] e
e} ety Fxu) 125308 BE 115347
2 oA BEZwdo] e AAE olfn, 1%zt
3} 1057k Alojo] A Widde] FA} ggtely] wl &
A Reoz Agdd. 4 sizee 1257004 7

AR 1150994 A 2 d3E JeE

(Table 4, 5).

a £

4N AR el 2ERSARAS] BE
AZARE Y] Ao £ 478 AN
o @940k 1059 $34550%90ld 4%
o YUFA, AUANZ, A9, B9 34

- 873 -



2 SUUNRE BARACH, gl 105

S} B 9%9 12, 11, R 105304 Fuy,
4, 99 ¥ 3L A% 3.5-MHz EE
5.0-MHz convex transducer® 71 Sl gray-
scale B-mode = M-mode real-time EEH £#E
iHE AHE-siT

Z2EUFAHAE AHEEle] ¢ FolxlalA g 4
% agla FHE5F L SolAeAe AF R T
< 34% 43 e 2o

1. 8% &otxjojAM el AFEe =3Zut Hatzict
: A4 FF(IVS : interventricular septum)E 437]
R 3719 oA 474 123 2 081 amE Y&}
Wl on(ve=28.84, 17.4), U3 (LVID : left
ventricular internal diameter)2 $2%7] 2 #47)
of gloiX z}2 2.50 2 4.81 cmE YA RITHve
=17.44, 12.73). AZBEE(LVFW : left ventricular
frec wall thickness)e 571 R &37]d 3104
Z}z} 144 % 092 cmE YR 21(ve=26.85,
23.54), REANA(AO : aortic diameter) 2.68
emE VERI A 3 (ve=11.29), FINA(LA : left a-
trial dimention)2 1.82 cm& YERTH(ve=15.
31). S} (RVID : right ventricular internal di-
ameter) $47] 2 37 QoA ZZ 1.12
2 191 cm& e A Th(ve=23.71, 14.43).

2. &2 HofxjojMel oy, 2o ¥ g
of =Zuelatzict : FiF e dorsal margin
12, 11 ¥ 105374 2442} 135, 153 2 181
ano} 1 2.8 (p<0.01), Fhge] torsal margin
12, 11 2 1053090A 742} 4.4, 45 2 4.6 cmo)
A, Ty ue] diameters 12, 11 2 1053k
A 24z} 1.6,1.7 2 1.6 cm ©}t}.

8ol dorsal marging 12, 11 @ 10534
747} 162,18.6 2 21.4 cmo] %121 (p¢0.05), B
9] depthis 12, 11 @ 1053tolA 22t 4.5, 44
2 39 anolAx, 9] diametere 12, 11 &
105794 22 2.1, 2.2 2 1.9 cm o)k

@39] dorsal marging 11 @ 10534 Z4zt
22.6, 239cm ©]21.21(p<0.01), Longitudinal di-
ameterv= 11 2 10%53bolA 212} 7.1, 5.9 cmo|]
32(p<0.05), transverse diametere 11 B 1057ho)
A 242}t 2.4 cm, 2.10]tH(p<0.01).

3. %R HRoiMe FOiFY, 2o 3 EH9
ZgusiaFet : o399 dorsal margind 12
2 11 539404 2 222 € 254 amo|yien
(p€0.01), FiF 2] depthe 12, ¥ 115304
247t 102 2 11.1 cmolA2(p0.01), Frh% <)
diameter= 12 2 11%37klA 242} 3.1 € 3.0 cm
ol it}

9] dorsal margine 12, € 1153tA &%
293 2 329 cmolQen(p0.01), BN di-
ameter 12, 2 115704 242} 34 € 33 em
o191

29| dorsal margin® 11 ¥ 105X 77
431 2 455 cmo)Rom(p¢0:01), Longitudinal
diametere= 11 2 1057 Z7 101 € 9.
4cmo]) 931, transverse diametery 11 @ 105240
A 22t 4.0 € 3.7 cme| it

4. 32 Solx|oljA ZiEte] tiFBA, =&
o3I ¥ ATe] #Y : dorsal margin 12, 11
gl 105744 22F 110,96 R 124 cmolY
(p€0.01), Z+39] ventral marging 12, 11 ¥ 10%
ZH) A Zkz} 20, 24 2 261 cmo) Lek(p<0.01). 3t
Ao} sizet 12, 11 2 105304 22} 9.0, 14.6
2 138 cmo)1(p<0.01), angled 12, 11 &
1057l A Zbz} 40, 46 R 37°% TH(p<0.05).

5. 8¢ M=olMel ZHEe| wiEHHE, &
A, 37| % 4dxo] #Y : 339 dorsal margind
12, 11 © 1053telA 2zt 144, 182 2 263
cmo] A 31(p<0.01), I3 ventral marging 12,
11 2 105304 2tz 411, 464 2 49.3 cmo]
RATHp(0.01). 2499 size’s 12, 11 2 10571
747} 268, 282 9 23.2 an°| % 3L(p(0.01), angle
212,11 2 10 2 105304 22t 41, 40.6 2
35.7°9cH(p¢0.05).

2 A7 2SHHA He= $opAY A
A7 % aEln A9 TR dE 2Eusid
ALE A% Faxs2A o848 ¢ Qg 28
& 4t
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