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ABSTRACT

The importance of genetic resource preservation has been highlighted in the literature as a means of maintaining
genetic diversity. Investigations for hematologic values and the differential count of white blood cell count (WBC) for
Korean indigenous cattle (KIC) and endangered indigenous cattle (EIC) are rarely performed. Therefore, the objective
of this study was to investigate the hematologic values of total 40 EIC (White, Black, Mini cattle) and 35 KIC as control
by analysis of hematologic characteristics. As a result, the mean values of RBC and platelet of EIC were significantly
decreased by age (p<0.05). The mean values of RBC, HCT, MCV and MCHC between EIC and KIC of the same age (2
~3 years) showed the statistical significance (p<0.05). Also, in the WBC of EIC, the mean values were decreased accor-
ding to the age from 13.9x10%/ pL~12.7x10* u L under 1 year to 9.1x10°/ 1 L~11.5x10% u L over 2 years respectively.
In the differential count of WBC of EIC (White, Black, Mini cattle), it showed generally the rates of 40.2%, 52.2%, 49.0%
lymphocyte and 27.2%, 33.9%, 32.0% segmented neutrophil from 2~3 years respectively. Result of this study will be
used for establishing reference range for blood analysis in EIC such as white, black and mini cattle. This study
reported hematological values which could serve as baseline information for comparison in conditions of nutrient
deficiency, physiological and health status of endangered Korean native cattle. In addition, this study provides a valuable
resource for further investigations of the preservation of rare genetic stocks underlying traits of interest in cattle.

(Key words : Endangered Korean native cattle, Complete blood counts, Age)
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Table 1. Number of examined Korean Yellow(KYC)- , White(KWC)- , Black(KBC)- and Mini(KMC)-cattle
1 year 1~2 years
3 years(F) Sub-total
M* F Sum M* F Sum
YC 1 5 6 4 5 9 20 35
WC 1 1 2 4 3 7 2 11
BC 1 4 5 3 1 4 14 23
MC - - - - - - 6 6
Total 3 10 13 11 9 20 42 75

*. M: male, F: female

YC(yellow cattle), WC(white cattle), BC(black cattle), MC(mini cattle)
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Table 2. Erythrocyte profiles from Korean Yellow cattle according to the ages

Years Sex RBC Hg HCT MCV MCH MCHC PLT
(x10°u Ly* (g/dL) (%) (fL) (Pg) (g/ul) (x10°/uL)
F 12.3+0.3 13.1+0.2 443431 40.243.0 11.7+0.3 28.7+1.1 715+112
1 M 12.0+1.0 12.4+1.1 42.947.0 39.6:2.5 11.6+0.4 28.3+0.5 589+101
Sum 12.240.7 12.8+0.7 43.645.1 39.9+2.8 11.7+0.4 28.5+0.8 652+107
F 10.5+1.1 13.1+0.2 44.2+4.1 47.6+4.0 14.6+1.0 29.1+1.0 478+185
1~2 M 10.3+1.1 12.7+1.3 43542.0 46.5+4.0 13.9+1.1 28.9+0.7 450+121
Sum 10.4+1.1 12.9+0.8 439431 47.1+4.0 14.3+1.1 29.0+0.9 464+153
3 F 9.8+1.3 13.5+1.0 458422 54.043.1 16.04+1.1 29.6+1.1 442+155
Total 10.8+1.0 13.140.8 444435 47.0+3.3 14.0+0.9 29.0+0.9 519+138

* Y 44RBC), MA(Hg), 987 42(HCT), AE+ H 2 MCV), A8 Hvt NAMCH), A8+ M4 it F=MCHC), 1

T X E(RDW), AIHPLT).

Table 3. Erythrocyte profiles from Korea White cattle according to the ages

Years Sex R?C Hg HCT MCV MCH MCHC P}T

(<10° nLy* (g/dL) (%) (L) (Pg) (g/ul) (<10 uL)

F 11.9+0.3 13.0+0.2 44.2+3.0 39.6+3.1 11.5+0.1 27.9+1.0 699+111

1 M 11.2+1.1 12.3+1.0 42.8+6.5 39.0+2.1 11.1£0.2 27.340.9 592+120

Sum 11.6+0.7 12.7+0.6 43.5+4.8 39.3+2.6 11.3+0.2 27.6+1.0 645+116

F 10.0+£1.0 13.2+0.5 44.4+3.1 46.6+3.1 14.0+1.1 29.0+£1.0 471+125

1~2 M 10.1+1.0 12.9+1.0 439+1.2 46.0+3.1 13.2+1.1 28.3+0.9 438+120

Sum 10.1+1.0 13.1+0.8 442422 46.3+3.1 13.6+1.1 28.7+1.0 455+123

3 F 9.4+1.2 13.4+1.0 46.0+2.0 51.0+2.5 15.3+1.2 29.0+1.0 431+124

Total 10.3+1.0 13.1+0.8 44.6+3.0 45.5+2.7 13.4+0.8 28.4+1.0 510+121

* AEF(RBO), FH2(Hg), AE7 SAHCT), A&7 Fat SHMCV), 487 Fat HLMCH), 487 A2 Fit $=MCHC), 48

2]
T XS (RDW), A23HPLY).
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Table 4. Erythrocyte profiles from Korea Black cattle according to the ages

Years Sex R?C Hg HCT MCV MCH MCHC P}T
(10°uL) (g/dL) (%) (fL) P®) (8/uL) (107 uL)
F 12.440.1 13.240.1 44.612.8 41.243.0 11.9+0.1 29.2+1.0 735+99
1 M 12.1+1.0 12.6+1.5 429453 39.9+3.0 11.7+0.1 28.9+0.1 611+96
Sum 12.3+0.6 12.9+0.8 43.8+4.1 40.6£3.0 11.8+0.1 29.140.6 67398
F 10.5£1.0 13.3+0.2 44.3+3.0 48.6+2.5 15.4+1.3 29.9+1.0 5214102
1~2 M 10.24¢1.1 12.74¢1.0 43.5+1.3 47.0£2.5 14.8+1.3 29.0+0.8 499+108
Sum 10.4+1.1 13.0+0.6 43.9+2.2 47.8+2.5 15.1+1.3 29.5+0.9 510+105
3 F 9.9+1.1 13.7+1.1 45.8+1.2 57.2+1.6 17.9+1.0 29.9+1.0 425+123
Total 10.9+0.9 13.2+0.8 445+2.5 48.5+2.4 14.9+0.8 29.5+0.8 536+109
*: MeantSD.
Table 5. Erythrocyte profiles from 2~3 years old of KIC, WC, BC and MC
Sex RPC Hg HCT MCV MCH MCHC P3LT
(<10°uLy* (g/dL) (%) (fL) (Pg) (g/nL) (107/nL)
YC F 10.0+1.1 11.9+2.0 44.5:0.1 53.5+0.5 15.5+0.2 28.9+1.0 450+111
WC F 9.6t1.2 10.9+1.1 43.2+1.1 52.1+0.1 15.6+0.5 28.3+1.1 449498
BC F 10.5+0.2 12.0+1.1 45.841.0 54.9+1.0 15.5+0.5 29.8+1.0 521+107
MC F 10.1+0.1 11.841.1 43.9+1.5 53.7+1.1 15.6+1.1 29.0+0.1 458+101
KIC, Korean indigenous cattle, WC: White cattle, BC: Black cattle, MC: Mini cattle
*: Mean+SD
Yukste ot 3|A5tR0 HFE HE A AAM x10% uL)e] HEg<el wate] tha F7hE FA[oJ A,
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Table 6. Leukocyte profiles from Korean Yellow cattle according to the ages

WBC Se Band L h Mono Eosin Baso

e S oy %) %) ) %) (%) (%)
F 13.743.1 40.1+8.0 2.4+0.4 47.6+11.0 45+3.2 9.4+4.3 0.1+0.1

1 M 13.6x1.6 34.549.5 3.043.0 48.1£18.0 6.5+6.2 10.5+3.2 0+0
Sum 13.7+2.4 37.319.0 2.742.0 47.9+14.1 5.5+4.9 9.95+4.1 0.1+0.1
F 10.5+2.5 32.5+12.1 44+4.1 51.0£14.1 6.845.1 9.0+4.3 0.1+0.1

1~2 M 11.0+£1.5 36.5+11.1 3.8+2.1 49.1+12.1 7.0+4.9 8.8+5.5 010
Sum 10.8+2.1 34.5+12.0 4.143.2 50.1£13.1 6.9+4.9 8.9+4.7 0.1+0
3 F 9.6+2.0 34.8+12.1 5.547.1 48.2+16.2 7.246.0 8.0+6.0 0.110.1
Total 11.4+2.0 35.5+12.1 4.145.6 48.7+14.1 6.5£5.3 9.0£5.6 0.1+0.1

* MY FHWBC), &5 7-(NEU), HITLYM), THHNEF(MONO), 7154 NHFEOS), A7’ MEF(BASO)
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ol MPTA ] Aol ©E WS Table 73

2ok F MEFER (107 uL)e] A= 1d olstelAE
13.742.4%, 1~2d°4 10.8+2.1%, 31 d o]AolAE= 9.6+
2007 Ago] F7Fskel] wet WBC A7} fHaehe 4
= B, o3 kA Akl wel sFtek fET o
Al e Aol w3, wig S o] Wi
&& Z17F #9d S5 77 32.5-40.1%(mean=35.5+12.1),
band¥ ZF517} 2.4~5.5%(mean=4.15.6), B Z 17} 47.6
~51.0%(mean=48.7+14.1), T3 F7} 4.5~7.2%(mean=6.5+
5.3), 22]al TAF7F 8.0~9.95%(mean=9.0+5.6) % LFEF:
th =, WEA 0] AL Adellx= AR e dakw
Wsl sfele] HRAEA = FUANE Hub o Hx gt
48.7%% WAE TFT7F 355%, GATIL 6.5%, 12]al
band®d "% T T 41% AR HEE E¥Eo
ALt g, 19 olakte 1~21d 2 3 o)Ak} HlnL
gk ttest 178 AdOlA sFToF HEFOA fre]do]
2174 =] ATH(p<0.05).

Aok F WEFFA(x10°/ L)) A 1d oslell A=
1274242, 1~2d014 10.0:212, 3d o] e 9.1+
2007 Aol F7kgtol whel WBCA| 7} #Hasehe ek
w3lar, o]Hgh Al wet st fHEg o
sk Aaolnh wgh, WMEgat ghExIde] Mg
vy B398 EFT7) 32.0~39.1%(mean=35.1+12.1), band
Y TFT7F 25~5.9%(mean=4.245.6), A7} 43.1~47.9
% (mean=45.3+14.1), &3 7} 4.7~7.7%(mean=6.9+5.3), L
Fal ZA7E 9.8~11.5%(mean=10.4+5.6)2 L EFSECH
=, WEAY] A Aol Al e dvd W
s} gjelo] FEEHA = FUARE, AW o R HI7} 453
%s, w4E 77} 35.1%, FAT7t 6.9%, 18] band
g nds SFT7F 42% FEo] HER BxEo] U
o 3, 19 eolghrs 1~29d % 39 o] vlaek
ttest A Aol A sFeF HE Aol A fFejAde] A
=] A THp<0.05).

o > fo

Table 7. Leukocyte profiles from Korean White cattle according to the ages

WBC Se. Band L h Mono Eosin Baso

Yeas o Sec oy ) %) (i %) (%) (%)
F 129431 39.1:8.0 2.5+0.4 439+11.0 47432 10.4+4.3 0.1£0.1

1 M 125:1.6 33.949.5 3343.0 43.1+18.0 6.9+6.2 115432 0+0
Sum 127424 36.5:9.0 29420 435+14.1 5.8+4.9 10.8+4.1 0.120.1
F 9925 32.0£12.1 3.6+4.1 47.9+14.1 7.145.1 10243 0.120.1

1~2 M 10015 35.9+11.1 4121 46.6+12.1 7.3+4.9 11.045.5 00
Sum 10.0£2.1 34.0£12.0 39432 47.3+13.1 7.244.9 10.6+4.7 0.120
3 F 9.12.0 34.8+12.1 59+7.1 45.0+16.2 7.746.0 9.8+6.0 0.120.1
Total 10.6£2.0 35.1+12.1 42456 453+14.1 6.9+5.3 10.445.6 0.1£0.2
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Table 8. Leukocyte profiles from Korean Black cattle according to the ages
WBC Se Band Lymph Mono Eosin Baso
Yeus S gy %) (%) %) %) (%) (%)
F 13.943.1 41.0+8.0 23104 47.7+11.0 4.6£3.2 8.4+4.3 0.140.1
1 M 13.8£1.6 35.749.5 3.0£3.0 48.2+18.0 6.7+6.2 10.5£3.2 0+0
Sum 13.9+2.4 38.449.0 2.7+2.0 48.0+14.1 5.7+4.9 9.5+4.1 0.1+0.1
F 10.8+2.5 33.5+12.1 4.3+4.1 52.0+14.1 6.8£5.1 9.1+4.3 0.1+0.1
1~2 M 11.8+1.5 36.9+11.1 3.7#2.1 49.5+12.1 7.1+4.9 8.5+5.5 0+0
Sum 11.3£2.1 35.2+12.0 4.0+3.2 50.8+13.1 7.0+4.9 8.8+4.7 0.10
3 F 9.9+2.0 35.0+12.1 5.6+7.1 50.0£16.2 7.4+6.0 8.0+6.0 0.1+0.1
Total 11.7+2.0 36.2+12.1 5.145.6 49.6+14.1 6.745.3 8.845.6 0.10.2
Table 9. Leukocyte profiles from 2~3 years old of KIC, WC, BC and MC
Sex W3]3C Seg Band Lymph Mono Eosin Baso
(x10°/nL) (%) (%) (%) (%) (%) (%)
YC F 9.7£2.0 32.4+12.0 4.5+3.5 49.8+2.5 7.846.0 9.5+4.0 00
WC F 9.1+4.5 27.2+10.3 3.1+1.5 40.2+1.2 9.243.5 15.242.5 0+0
BC F 11.5£2.0 33.9+11.1 3.741.7 52.242.5 8.0+4.5 11.242.5 0+0
MC F 11.0£2.4 32.0+12.0 3.4+1.7 49.0+2.0 82455 10.945.5 0+0
£20 HHEE WHAA HA WH T 2 AR Ay B9 s weES X
9o gl Wy Ao Afe] wE WIS Ta- s X*ﬂhxl oAl 27.2410.3%2] W gH-9-to] 32.4+12.0%

ble 83} #th F WETEX|(x10% pL)2] Z2y= 19 o)
Slol| A= 139_24°i 1~2doAq 11.3+2.1%, 3d o]
oAM= 9.9£2.0% Ao] S7hetel] weh WBCA 7} 1At
E A%S ¥, o]#3 I Ak wel a5 ¢
A @ié% 756&01911‘%. ek, wEat 7‘%‘{1%

Mg o 7b7k 1HAlE TF 77} 33.5~41.0%mean 36.2

A&ll:lr

e EURE= T el fe | 'r‘tlﬁé
£12.1), band¥d TF 17} 2.3~5.6%(mean=5.145.6), H L
7} 47.7~52.0%(mean=49.6+14.1), T377} 4.6~7 4%(mean=
6.745.3), 12]al TAH7} 8.0~10.5%(mean=8.8+5.6)= L}
et =, wE gAY AAF AdelA s gl wE A
Tl Wis) sfelo] HEE A= FAAIRE, ek ow Hx
T7F 49.6%5 +4F 5 T7F 36.2%, T 67%,
23l band¥d VA T 51% Q] HERE &

sof ARATE &, 1d ojghrs 1~2d 3 39 OW%Jr
U] L8k t-test 73 X* Ao A TFT-2 %i%%ﬂ/ﬂ o174
o] ‘ﬂXéEWD}(p<0.05).

UnrEoot B|AEP0| oY WHTA HA
S, AN} 32 FLTATS, 55, VA
[e) uH

o] o MEFA e FHE v 7:‘JthTable 9] 4] &}
o), F MY 4|7} Uk PR TE S9411.5x10° uL)
:lfﬂﬂ 7Y &k (11.0x10% 1 L)l A] oF7b %7 Lbebuk

o} WEk99.1x10% pL)TEe Auk F-79.7x10% pL)ol
Hlsl] & WY F5A7F ooz vhe Floz Slg)

o] Uk Fhg-te] Hlsto] Al vERa, ﬁ%(339+111
%) R HUTH(32.0£12.0%) = DEHEHS-oF H]S=g FAE
golgc), PIX oA I$-aH(52.242.5%)°] °‘H& i ST
(49.8+2.5%)°l H|8}o] Eqkom, wWih9-(40.2+1.2%)
Wb ogheata mlsee fEAgRS Bole My eh9-(49.0+
20%)H T} 94 (p<0.05) .2 e $X2 wr} o]
S Ao wishYy BEES V)& AATe v
sto] Avtgt zpo] ML AAF A FUTHLee, 1974; Lee
5, 1994). 3HANE FH ol Kim 5(2014)0] #AAIgF 2~3d
o] Lk Al7]oll AL Aol MES Heagliate] 24
ZAvtel nlasl WE-9-(9.1x10% nL)w ejar duk ke
9.7x10% nL)9] F WIF5H7F Ha(11.5x10% p L)}
o%ﬂ ztol7 Aig FAgk 53], fzA, g9, =
% ol ©AS], BATS TAR Rjo] AuHos
Alet, Blelg v ZAWs dovle= B A9 1
2 o 2 5E] Ei*‘a}ﬂ Hezeh 212 o] glrkar &
oA /\)\‘x: HEEES H ko] A A, 522+ 6.5%
(Kim 5, 2014), Z-$7(52.242.5%), " 3-$-7(49.0+ 2.0
%S} Hlwas] B wWE-940.2+41.2%) 0] s xpol
7F 174e] Hrk ol i}Ol%jOH A= o}A7A] A
ol= vl7t gl AAo|XwE G ¥, ey} RHul
Al T3 2L oy 2 (Bntney =, 1984; Correa
S, 1988; Curtis -5, 1989; Martin -5, 1990; Simensen, 1983)
O 2 RE Qe AZbE )



20 s

3
3, MUBSE B2 FEORA, T 49 FAAA
gdd FA9 B H7ME A SH Qo] Fash
A ARz S T2 S A Ut B of
ye}, # U] gh9-4kgle]l §-EU FTA g, g v
FTA ¥, 8- 5 FTA AR C] & FTAE &3 /W3t
S27F wEA AP gloew, 5 DDA(Doha Deve-
lopment Agenda)@’d EME Al #4HE W &2 45
SolEE & ey 59 490l 0% 2718 Ao
o 22 <18 Sk A37)9) JHe F eIel 0
o H|slo] 4] o] HIR, 714 AFAHo] nekst HAgo
2 %A A49e AR AL} e £ 150
800 o 240l A, oleld SN 3)zd
S FAAL] T4 9 BATE o]g EA3E S W
B9, 5, oUeS 59 faAAs] uE 24 AT
ool s rt it AFS9-9 Bd=EsE
W 5 B2 A7) o]FoA it
Aqk HEFQ) 7)o FHAdt 8] 4gk-ol ek 14 A A
S Eol ol tlali= He &
Z vp7t ik olof 3 A4gh9-of A#A 5 & A}
3 WA AAAdAE ddeky G A, dF o
wool wel 2z 1 FA7F £ A WEtE = 5o
g Ak ol st As= o]

| AN gkekd slow 9%, 9
o Alethe] B AW Ao] BEHE 58F 124
B2 489 5 UL A0 s|gs, ofsh Feiste] 4
Wel WAt sl QgHoR Fad U e

total protein, albumin, globulin 2 #Z2 d% A3}
2] B3 g 228 el 5o B AFEHe|a YA
ARl Hhe] AAAR] AAE FHH o2 HtEA] HQ s}
o & 4 Ak

2 <
B Aqto] ARRH FAES 20139 195-H 20149 12
7R FHEFANTSY IS FARLGAI G Aol A] AL
ol mAS Y|Fow UAukghe(3h), MIg, =
2 Y- 5 F 759 F(&5, W5, S5 18l v
SRS o AR, F o AEE 47 B

~9.9x10°% nLZ)9} PLX|(645~510x10%/, 673~425x10°/ uL
2yllA] ZH2E F oA dE AaE<0.05)7F A1 EH AT T
ol A¥@2~3)Y WExToRA Qurehe-ti} 5] Aaeh-
(NS, 59, Py 3] Blate A= 74zt RBC 747}
(10.0 x10% uL, 9.6x10% nL, 10.5x10% uL, 10.1x10% p L)<t
HCT (44.8%, 43.2%, 45.8%, 43.9%), MCV(53.5 fL, 52.1
fL, 54.9 fL, 53.7 fL) ¥ MCHC(28.9 g/dL, 283 g/dL, 29.8
g/ dL, 29.0 g/dL)ol A Lwrkghg-9f 348k FE5 ]
zFo]Fo] 1A om, MCVS MCHCOIM %= A4
o]Ado] A4 HAKp<0.05). E3F, Mo} Z$-o uiy

TA A AR A E 19 ostell A 3 oo R AF
o] Z7}gt] wl WBC 42(12.7~9.1x10% nL, 139~
11.7x10% uL)7} #Aaske 4ol 22k 1g=Aen, &
d AHE2~3 W)9 Fagheo] WP Faxo] Mg
M AubE oz [IX 7} 402~522%S, HHE 5T
7} 27.2~33.9%= VERSTE dRkeh-tmh Mgkt 7o)
WA YA G2 2] B no A= W3- (40.2%) =
AH9-(49.8%)° Blgte] fFoH o WFE(p<0.05)= &
S A=Y
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