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Table 1. Blood Values of Adult Holstein Cows in Korea Comparing with Normal Blood Values
of Those in U. S, A.

| Nos. of! Mean and Range
Authors ! .
Cows l RBC [~ Hb- ’ PCV MCV MCH MCHC “WBC
10%/gd)" -|. (g/100ml) | (mil/100mD) { " (uD) (pg) (g/100ml) | (10/pl)
In This .
Survey 271 5.98 8.73 30.5 51.6 14.7 28. 6 10,13
(Korea) 3.6~8.7] 5.9~13.0 2243 3568 11~19 17~40| 4.5~18.7
Mun et al.l»| 30 5.83 8.70 30.2 52.3 14.8 28.6 10. 04
(Korea) 4.9~7.82] 7.8~10.8 2638 46~T72 13~17 22~33]  6.3~13.6
Park 1 307 5.23 8.48 °
(Korea) 3.02~7.47]  6.0~12.5
Schalm® 13 8.78 10.80 '38.0 7.84
(U.S.A) 7.2~10.8) 9.25~13.25 3348 - - T ase~I27
Schalm 2® * ? 7.00 11. 00 35. 0 52.0 14.0 32.7 8.00
(U.S.A) 5.0~10.0; 8.0~15.0 24~46 " 40~60 11~17 30~36] 4.0~12.0

% The data of normal values, which are used currently in blood morphology of abult cows in U.S.A.,

were summarized by 0. W. Schalm.
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lin (GI)EL mEERARENA M albumings &
Aste ZEHSg ek ol F MEE=YE FAd AlbY
Glbe] A3 H(A/G)= HHstsiel

FERUEIE | ¥ calcium (Ca)&-& orthocr-

esol phthalein complexoneE® o 2, ,:La]_]_ I yE e
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Tal?le 2. Grouping by Hemoglobin Values of 271
Adult Holstein Cows in Korea

Hemoglobin Distribution of Cows
T o [Namver P G
1 1L0~13.00 17 6.2 6.3
2 10. 0~10.9 26 9.6 15.9
3 9.0~9.9 68 25.1 41,0
4 8.0~8.9 8 | 3L4 72.4
5 7.0~7.9 54 19.9 92.4
6 <7.0 21 7.7 100.0

Table 3. Comparison of Erythrocytic Indicer among Groups with Different Hemoglobin Level

Groups Number | Hemoglobin RBC PCV | MCV MCH MCHC
‘ of Cow (g/100m1) €105/pl) | (m1/100mi)! (D) (r2) (g/100ml)
1 17 1L 5% 7.15 36.2 50.7 16.2 32.1
(11.0~13.0)3%| (6.2~8.0)] (31~43) | (44~57) (14~19) (27~37)

5 26 10.3 6.78 34.1 50.9 15.5 30.4
(10.1~10.9) (5.8~8.7)| (25~41) | (40~63) (12~18) (26~40)

3 68 9.4 6.34 32.1 51.1 15.0 29. 3
9.0~9.9) (5.0~7.8)] (27~37) (39~61) (12~18) (25~34)

4 85 8.5 5.91 30.2 51.7 14.7 28.3
(8.0~8.9) .3~7.5)] (26~37) (35~65) (11~19) (22~33)

5 54 7.5 5.34 27.4 51.7 14.2 27.4
(7.0~7.9) | (40~7.0)) (25~33) | (40~68) | (11~19) | (23~30)

6 ~ 21 64 | 475 25.0 53.6 13.7 25.7
(5.9~6.9) | (3.6~5.8)| (22~34) | (42~66) | (11~19) | (17~3D)
Total 271 8.73 5. 98 - 30,5 51.9 14.7 28.6 .
(5.9~13.0) | (3.6~8.7)] (22~43) | (35~68) | (ll~19) | (17~40)

T ¥%------Range, X3------Mean
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Table 4. Erythrocytic Blood Pattern in 2 Cases of Theileriosis in Korean Cows (Gangweondo, 1974)

RBC Hb PCV MCV MCHC |Reticulcy-{ Theileria
Cases (ml/100 te (Per ((Per 1,000/ Interpretation
(105/41) {(g/100ml) lml) N g/100m! |1, 000RBC)|RBC)

Theileria Free l

Cows 6.1~7.0]10. 8~11.0] 33~35 52~54 31~33 0 0. Normal
Theileriosis .

case 1 2.90 6.0 25 86 24 25 20 Macrocytic

. Hypochromic
case 2 3.25 6. 5_ 31 95 21 8 . 15 Anemia

Table 5. Distribution’ of Cows with Abnormal Leukocytic Value in Groups with Different Hemoglobin Level

Gxt;ox]lpini; by |Number Ngﬁ of WBC Distribution of Cows with Different Leukocytic-Count(pl) .
-leve. 10
3 6,000~10, 000 | 10, 001~-12, 000 >12, 000
(g/100ml) 1 of Cow Mean(Range) <6,000% (Nos.) % (Nos.) P (Nofs ) %~ (Nos.)
1 (1L0~13.0) 17 | 8.73(7.5~10.3) 0 88. 2(15) 11.8(2) 0
2 (10.0~10.9) 26 18.62(5.1~14.5) 3.9(D) 76.9(20) 7.7(2) 11.5(3)
3 (9.0~9.9) 68 | 9.22(5.8~12.8) 2.9(2) 70.6(48) 16.2(11) 10. 3(7)
4 (8.0~8.9) 85 10.31(5.1~17.3) 2.4(2) 45.9(39) 23.5(20) 28.2(24)
5 (7.0~7.9) 54 |11.08(4.5~17.8) 5.5(3) 44.5(24) 14.8(8) 35.2(19)
6 (5.9~6.9) 21 [11.89(4.9~18.7) 9.5(2) 23.8(5) 19.1(4) 47.6(10)
Total 271 {10.31(4.5~18.7) 3.7(10) 55.7(151) 17.3(47) 23.3(63)
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Table 6. Comparison of Values of Serum Albumin and Globulin, A/G Ratio, and Hemoglobtn in
Blood among Groups with Different Total Serum Protein Level

%‘g“lplgg by INumber| Total Serum | Serum Albumin| Serum Globulin Hemoglobin
ngem e{g\’fél of Protein ’ A/G Ratio in Blood
(=/100mI) Cow(%)| (g/100ml) (g/100ml) (g/100ml) (g/100ml)
>9.0 8(6) 9.55 ¥ 3.30 6.25 . 0.59 8.16
(9.1~10.2) % (2.8~3.8) (5.5~7.2) 0.4~1.1) (6.9--9.4)
8.1~9.0 55(36) 8. 40 3.51 4.92 0.73 8.21
(8.1~8.9) (3.0~4.0) (4.2~5.8) 0.5~1.0) | (5.9~11.7)
7.0~8.0 75(50) 7.47 3.66 3.81 0.99 8.54
(7.0~8.0) (3 O~d. 3) (2.9~4.8) 0.6~1.5) | (5.9~11.0)
6.0~6.9 11D 6.55 3. 3.13 1.13 8.53
(6.1~6.8) @. 6~3. 9) (2. 5~4.2) 0.7~1.6) | (6.9~10.4)
<6.0 2(1) 5.30 3.10 2. 25 1.38 8.05
(5.1~5.5) (2.7~3.5) (2.0~2.5) 1.1~1.8) | (7.5~8.6)
Total 151 (100)! 7.82 3.56 4.27 0.89 8.39
- ! (5.1~10.2) (2.6~4.3) (2.0~7.2) 0. 4~1.8) (5.9~11.7)
¥------Range, ¥ ¥ Mean

Table 7. Distribution of Hyper- and Hypo-proteinemia in 151 Adult Holstein Cows in Korea

%gg:lplélg L?ri Number | Total Serum | Serum Albumin| Serum Globulin| Hemoglobin
Protein ell:ev el of Protein A/G Ratio in Blood
(2/100m0) Cows{%)| (g/100m}) (g/100m1) (g/100m1) (g/100m1)
>8.5 9.02 X% 3.40 5.63 0.63 8.12
(Hy)perproteine— 25(16.6){ (8.6~10.2) % (2.8~3.9) (4.2~7.2) 0.4~1.1) (6.8~10.4)
mia
6.0~8.5 124(82.1 7.62 3.60 4.03 0.93 8.45
(6.0~8.5) (2.6~4.3) (2.5~5.5) (0 5~1 6) (5.9~1L.7)
<6.0 2(1.3) 5.30 3.10 2.25 1.38 8.05
(Hypoproteine- (5.1~5.5) (2.7~3.5) . 0~2 5) (1. 1~1. 8) (7.5~8.6)
mia)
Total 151(100))  7.82 3.56 4.27 0.89 8,39
(5.1~10.2) 2. 6~4.3) (2.0~7.2) 0.4~1.8) (5.9~11.7)
|
¥-----Range  3¥------Mean
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MFREE HEKRE o9 #WENA 15179 Ho-
Isteinpdbaee] Mg TpfEe] F#e 7.82g/100mle}g]
I L BR{EE 5.1~10.2g/100mlo}glox] A F7tA]
238 FHfEad 43 54 JEwek. & Payne 59
3} Rowlands 502 s4 r42d FBEE 44 7.7
W 7.4g/100mlz v ustges] EA Holsteinf 4]
Ao A9 TpFEHiis x 504 Ao 7.752 123
O o] 9ste] 7.75g/100mlz  olw] B3l gl
Morrow® = EHEHES FHEA ol £FE Holstein
RBfbAee] Mg TplEd 715 7~8g/100mid Heje
L Qo oA sFow Fo o2t L H
e prow Wyl I SARES M6k Eiwe
th o] el 2y el o] ;7~8g/100mle] 4
<l & EEe I51% F 5% @9.7%) 24 < e A
AeHE T, o] Hiefle] =g Re] 13F(8.6%), =¥
I o] FEfEuel 2 Ro] 63FULTHIRA {EEA
MmEREY 4vde EEAMERES 401 24 2k
v}, BEEfIe=: A9 miEFTpfE~} 62/100ml =]gtql
A% EEAMESZ, 225 852/100mlE 234 A
& BEALECE 2E ZFia u. ol Tk
REyHEES 5 Bl LRshod = 7%t Rol EES
MEEAe] Sfidse] L3%eln HEEMESY 1Rl
16.6% 24 QA BEAMESSY SR BHEEME
Ho] R v} 5 Uk ol F FA HbfEe]
Z3g e mFETpEst B a4 7% =3k

o] FFEolA myEAlbe] FigfEE 3.56g/100mle] g
2 BREY 2.6~4.3g/100me] gith, o]dl I3k o]
<13 o 24 BA Holsteinflidl]l QoA 3 592 3.26,
#1090 3,61g/100mlz 28] 2 LS L4l 4] Payne
=92 3.40, Rowlands $7.& 3.14g/100mle ERRH
o} o] vr4 z}e] YA ruE 3 Y.

o8] FANA MiEGIbY Fi{Ee 4.27g/100mlo] g
27 BREE 2.0~7.2g/100mlz A W$ Yo Zg
2gck, mEGIbfEd] FFL o)A nuzAE Payne
=9 ul Rowlands 72 77 735 4.30 W 4.27g/100
mlz, 78 3 BEA Holsteingel] Qa4 3¢ 503 3
o ZH7 i 4.51 @ 4.14g/100mle 2 gkl qleh

A/G ¥ &L o]yl FEAA 1515F9] ZFige] 0.89%
or 7 BR{EE 0.4~1.824 -4 & T& uid
<]A el B Holsteingel dsl4 3¢ 9% WOL %
2 5 0.73 § 0.922, 223 BSR4 dH4 P-
ayne 593} Rowlands 7 47 Fi5 0.79 ¢ 0.74
= w3 u 9ok olWl W|ES M Alb, Gb ¥ A/
G {59 Bl oA 553 A WeR % FIF
A 2 ule o] BEAME =€ EEAMiE] Ab

C T B A6 HERo

fivd s F2 Glb{gEs B &4 g¢sgion =
w& A/G fEix 9A GIbES] Sl Ja4 Hesict
= Ao Ak,

ol 3} o] ojyl FEAA e d MEEAEE A
=3 A3 EEE A ER Holstein gkl
A& iy GIbfES] St 7lalsl HERALEST B
b Adl F98kA ek &6l 9149 GlbfEs]
F7kell Jledd WERAMES 4o EFc 2L &
Yool 71als & M S 1R asiqes
HAA QAo o] FEel YolAd ARL AAT £F A

cAo e shsay AT RAEAMESY FRoRA R

BRG] 7198 mrhiigEs 348 QA4S £
+ Ao pdch B T QA FKinEkRe
HFgo] 9loA kMEkEEAREREM] A= &,
2] 3 BiEREES] AR dolA REERES HET
BEfEol Axole A & 1HP S o E—ERT &
HEERE 7ol Kl 71918 BEAMES HEFTE
e oS Heojad Aoz Asdch

m#FCafl, P{E U Ca/PfES] W& : o1yl A#E
A4 FI445ES] mECadl FHfEE 9.17mg/100mlz
A BERS 71eke] HAEE 5 AP . o 9.18 2l
FOd A 9.20mg/100mle}t A9 AR g ot B
49 myECas] FyfE F Payne $9¢ &% 9.50,
28] 5 Rowlands 5P¢] 23t 9.47mg/100ml¥ o} &= oF
7 vrotel, Morrow®: #ifE Holstein pR4b49) i
Cafs] 71&¢& 9~12mg/100mle] ¥gs Atz o
= o] A& ddA o FHE FET F8FAA
XE ksl o] 1 Hlld] £3 Aol 144F F 59%
(41%), 23+(>12mg/100mD) 3 o] 95(6%) =2e|=
"2 (<9mg/100mD) gt Re] 765 (53%)=A {ECamiE
RS 49 S BEREE AR SR

HuiE &g PiEel] Qlo] A = 14472 Fi5ef 7. 15mg/100

mlejgl o= BRL] & Abste] 2%k Holsteingiths-ol

FGME F Fe] &g 7.90, A B B 9% 7.32,
el a P &gt 7.06mg/100mls} zoix] 2 Hfo]
7F {4eh oldl uldte] B4 Mk PY FiHEE
Payme 5% 2]a]4 6.0 =z 3 Rowlands S7¢] &
A 6.05mg/100mlz 223 2 9ov] ER Holstein
s 2 PiEE »4
o}, Morrow® #tft Holsteingdb 49 migmisPE
8 7%¢ 4.0~6.0mg/100ml= Heta g on o] s
ol G4 F144F9 PlES] S DEikw £9FE
ol A st el ARA FA W] £ Hol &3} 245%(16.7%)
EOlAT o] 71 & 2% Ho] 1205(83.3%) 1} 5+
71 Eul g 2l ol g o] BA Holstein ik
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Table 8. Distribution of Hyper- and Hypo-calcemia in 144 Adult Holstein Cows in Korea

8;?§8i£ng;¥dSetum Distribution of Cows Serum Calcium Ca/P Ratio

(mg/100mI) Number Percentage Mean(Range) Mean(Range)
(Hypercal c>e ;l%a) 9 6 14. 32(12. 9~16. 5) 2.1(1.4~2.6)
9~12 / 59 41 9.71(9.0~11.9) 1.4(1.0~2.2)
(Hypocak;% @ 76 53 8.14(6. 3~8.9) 1.1(0.7~17)
Total 144 100 9. 17(6. 3~16.5) ! 1.3(0.7~2.6)

Table 9. Distribution of Hyper- and Hypo-phosphatemia in 144 Adult Holstein Cows in Korea

Grouping by Serum Distribution of Cows ‘Serum Inorganic Ca/P Ratio
Inorganic Phosphorus Phosphorus Mean
Level (mg/100ml) Number Percentage (Range) Mean(Range)
>7.0 79 54.8 8.16(7. 1~9.8) 1.12(0.7~1.9)
6.1~7.0 41 28.5 6.47(6.1~7.0 1.48(1.1~2.6
(Hyperphosphatemia) ¢ ) ( )
4.0~6.0 24 16.7 5. 43(4. 2~6.0) 1.70(1. 1~2.3)
(Hypophosphatemia) 0 0.0 — -
<4,0
Total 144 100.0 7.15(4.2~9.8) 1.32(0.7~2.6)

HFl A = BEEREY 47 dxdos ¥aE A
+ ¢ 4 Uk

Ca/PlEx: %144%9) Fgo| 1.32 o] gl o v BA Hol-
-steinel] A F'Oo ¥ FiglE 1359 H| =g £
& BRAU(ES, 9%) ol wete BlSS A& Pa-
yne 59 a4 1.58 zz] Rowlands 57 <]
A L572 A »asl3 goh olgf kel feulehy
Holsteinsol 4 Ca/Pfg7} #A Jebd A gigg
gt 3ol fejuete] Holsteinfl4:-Fdl i+ {ECa
MFEREES] 4 (53%) BfmERES] £(83.3%)71 &
8ol 7lals 9 e (458, 9%).

ColAmt e MiECafl, MFEEPHE F® Ca/PEY
4 e ESod elvet HolsteinfL4 gl
R A & ECamufEiRE & BBEMERES 451 49
2 Wokd mi#Caftist mMmiEPES] FHol HMHFE oI F
I Aehe Aol $93A HAek ojo Fe MW R
He 1FZsded A ARLE AZEA wolx
<t=Aq 5 £l HFA dBH = BHE mECa
St fEPS] HFE dodle o 3 Mk KRG
< ¥ BRER)o2E 4487 o 2359 &%
ER TEAA FEEol 359 ¢ Aoz Az

zZ wafAr 4 Cad fBHE IF, P BHE
#/% =t Ca:P9 WEHkzZEe 238, =& vitamin
D g A S5 2o SxERY ERAd FAE
Flgolok ¥Rz Az

w5 o EA ke FLARAA P F91Ed 7]
Qsjo] mEPEA FelA T {EsFHA4: (repeat breeder)
7 sBfdte 43 ®EYE AR e, e
ete] fl4kol JAAd uRHHL 7T 2RE T o

Table 10. Distribution of 143 Adult Holstein Cow
of Korea in Groups with Different Serun

Magnesium Level

géf:xglmiflggn- D istri(b:t(x’tvién of | Serum Magnesium
b Nambor [Pt | Mean GRango
>3.0 14 9.8 3.303.1~3.7)
2.0~3.0 124 86.7 2.53(2.0~3.0)
<2.0 5 3.5 1.80(1.6~1.9)
Total 143 | 100.0 2.57(1.6~3.7)
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E AAG Lol el el qu4e RAeRE P

€ BEHA Ao Qv B oY WEY Az
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M 9 ¢EL obdgieh, ek myE Mgo) et
T % Cavtk msss Pl wisly 24 A2 Ze]
REbL A} 55 g1v),

5

#

FES ol AFsetr QFs = 27| Hols-
teinfl WEAALE 4oz she) s - PR A4
@)F, BHEEAREY 274 (1515) 9 mkEy(Ca,
P, M) &) 27 (143~1445) 2 AA sk of5]4 ado
MPEEE B oFE Aol 914 Q2& Holsteind-
& mgMEs $aA) WA w59 Holsteind: mysfy
SheladEsge. 2 S2% Byad gos) P,
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CH dMCHCE ztaso] AMREELTEEMBS 72
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Discussion on Problem in Viewpoint of Blood Values of Holstein
Cows Raised in Korea

Bang Whan Lee, D. V.M., Ph.D.

Department of Veterinary Medicine, College of Agriculture, Jeonnam National Unwersity

Abstract
In this survey, the blood values of erythrocytic series, leukocytic count, serum protein and ser-

um minerals, including calcium, inorganic phosphorus and magnesium,

in usual conditions of 271

adult Holstein cows raised in_Korea were compared to the standard values of Holstein in America

swhich was a source of supply for Holstein cows to _Korea. In the comparison,

all of the Yormer

«data on the blood values of Holstein in Korea were additionally taken into consideration.

The results were summarized as follows:

Mean values in erythrocyte count, hemoglobin and PCV of Holstein cows in Korea were lower,
as much as approximately 15 to 30 percent than-those of Holstein in America.
Distribution of Korean Holstein cows with hemoglobin values more than 9g/100ml,
minimum range of American normal adult Holstein, was the only 41 percent (111 cows) among
271 cows surveyed, and the blood pattern in the groups with less hemoglobin level revealed a
tendency to macrocytic and hypochromic/ anemia by means of erythrocytic indicies.

which is a

. Mean value of total leukocytic count in Holstein cows in Korea was higher than that of Hols-

tein cows in America, and distribution of leukocytosis case were increased in the groups of less

hemoglobin level.

. Mean value of serum total protein, albumin and globulin in 151 cows surveyed were 7.82, 3.56
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angd 4.27g/100ml respectively, showing slight higher value of total protein than that from fore—
ign data.

Only 45(49.7%) of 151 cows were involved in the group with 7~8g/100ml of total protein, as.
normal goal level by Morrow.® 63 Cows(41.7%)had- higher level more than 8g/100ml(hyperpr--
oteinemia), and only 13 cows(8.6%) had lower Leve less than 7g/100ml(hypoproteinemia). Both
hyper- and hypo-proteinemia were mainly attributed to variation in values of globulin, not to:

albumin.

. Mean value of serum Ca(9.17mg/100ml) in this survey was lower than that from foreign data.
59(41%) of 144 cows were involved in the level of 9~12 mg/100m], as normal goal level by-
Morrow® 76 cows(53%) had lower Ca level less than 9mg/100ml(hypocalcemia), and only 9*
cows(6%) had higher level more than 12mg/100ml(hypercalcemia).

Mean value of serum inorganic P in 144 cows was markedly higher(7. 15mg/100ml) than that
from foreign data, "and only 24 cows(16.7%) were involved in the level of 4—6mg/100ml, as.
normal goal level by Morrovx;. © All of the remainder, 120' cows(83.3%), had higher level more
than 6 mg/ IOOml(hyper;;hosphatemia).

Mean value of Ca/P ratio(l.32) in this survey was lower than that from foreign data.

. Mean value of serum Mg in this survey to 143 cows was 2.57mg/100m! with the range of 1.6~-

3.7mg/100m], showing little difference in contrast with that from foreign data,
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