A9 33]R] 15 (1) : 162-170 (1998)
Korean J. Vet Clin Med. 15(1): 162-170 (1998)

A2 e FH0R O A5 o
o) AP B8]
4e0] Yol A E elke] Aol djgh 41 7} go)%]

ol AAA o stx] 9}

=LY AF® Elk(Cervus canadensis)2| Elstk|Q}t &oN5sk]

EFEA|% . OB **
“ApFALR 8l EL AR
el

age'
AE AL e
ol o)aly

f=1

L=
=

SHE b,

Hematological and Blood Chemical Values for Elks Raised in Korea

Chang-hoon Geum, Jong-sik Jang* and Hyun-beom Lee**
National Animal Quarantine Service, Pusan Branch, Taegu Subbranch, Taegu, 706-050, Korea
*Department of Animal Science, Sangju National Polytechnic University, Sangju, 742-711, Korea
**Lee Hyun-beom Animal Hospital, Taegu, 706-031, Korea

ABSTRACT : Present experiments were undertaken in order to determine the normal hema-
tological and blood chemical values of elks raised in Korea. Blood samples were collected
from 22 healthy adult (5~10 years old) male elks raised in Kyung-pook prefecture and ex-
amined for 9 hematological and 15 blood chemical parameters using automatic blood cell
counter and automatic blood chemical analyzer. The mean hematological values were det-
ermined as PCV :34.23%, RBC count: 6.70 x 10%ul, Hb : 12.15g/dl, WBC count : 3.17x10%
pl, neutrophil : 54.09%, eosinophil : 12.27%, lymphocyte : 28.86%, monocyte : 5.23%, and pla-
telet : 39.94 X 10°/ul. The values for PCV, Hb and WBC count were lower compared to pre-
vious reports. The microscopic characteristics and size for blood cells were described. The nu-
clear membranes of neutrophils of elks were very rough microscopically. The total serum pro-
tein and albumin values were determined as 7.55 g/dl and 4.09 g/dl respectively. The mean
blood chemical values were determined as AST :54.41 IU/L, ALT :34.23 IU/L, ALP:427.73
IU/L, CPK:167.00 IU/L, LDH : 555.53 IU/L, amylase : 62.91 IU/L, BUN : 25.55 mg/dl, creatin-
ine : 2.26 mg/dl, total bilirubin : 0.36 mg/dl, glucose : 146.50 mg/dl, total cholesterol : 65.55 mg/
dl, and calcium : 9.90 mg/dl. The CPK values were higher compared with domestic animals.

Key words : clk, hematological values, blood chemical values
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Table 1o FA|GH}} 7Ho] PCVE 30~42 (o
34.23)% 24 1d|(No 21)el| 417k 42%0)) ovt 7]E}2)
2 elefiAliz 30~37%2] Weldl 2lddel AT
5.46~9.70 (J4F 6.70)x 10°/ul, W 7512 2.2-4.8 (33
T 3.107yx 0%, 28w HAggs 7.6~194.0 (T
39.94)x 107/l 2A] B3] & 4sthpis ARl wet 2 2}
o)7} #Aaleich. HAAEke 0.4~140 (FF 12.15)g
d1o]°4r:+ A& 2= Table 201] EA5Hch MCV

= 39.3~60.2 (7 5197, MCHE 13.0~22.5 (34
18. 30)pg, s8] 3 MCHCE 30. 9~429 (HF 35.49%
24 NAH s AT *}OM a4 = st

Wy o] Hi wlRelgat Adgee 7h2b Table
3 % Table 40l EA8}GITE 5274 7H2t 40~76 (3
T 54.09%} 1.2~3.6 (30 17.27)x 10°ul, A
2-26 (3T 1227)%2} 0.6~10.5 (37 3.81)x 10%l,

Table 1. Hematological values for elks raised in Korea

R
No (%) (0%l (g/dl) (103/“1) (10°/ul)
1 34 8.66 11.3 4.8 194.0
2 33 7.91 11.5 3.2 55.5
3 34 6.92 12.4 3.0 28.6
4 31 6.96 10.8 32 71.3
5 35 6.88 13.2 4.5 13.8
6 36 6.57 12.1 2.5 131
7 34 6.61 13.1 22 8.8
8 33 6.22 13.4 2.5 12.4
9 34 5.64 12.7 32 7.9
10 37 6.78 12.5 34 475
11 30 5.46 9.4 35 23.5
12 30 6.36 11.8 3.1 17.8
13 34 6.10 11.8 3.0 122
14 31 6.04 13.3 33 17.7
15 35 5.90 10.8 39 212
16 34 6.02 11.0 32 192.6
17 37 6.32 12.3 28 7.6
18 35 6.25 12.0 23 30.4
19 36 6.60 12.5 24 12.8
20 32 6.30 11.9 31 19.0
21 42 9.70 14.0 25 273
22 36 7.21 13.2 4.2 43.7
Mean 34.23 6.70 12.15 3.17 39.94
SD 2.69 0.98 1.06  0.69 52.31

Range 30~42 5.46~9.70 9.4~14.0 22~4.8 7.6~194.0
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Table 3. Total and relative differential counts of leukocytes
for elks raised in Korea
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Table 2. Erythrocyte indices for elks raised in Korea
Elk No  MCV (1) MCH (pg) MCHC (%)
1 393 13.0 332
2 41.7 14.5 34.8
3 491 17.9 36.5
4 44.5 15.5 34.8
5 50.9 19.2 37.7
6 54.8 18.4 33.6
7 57.4 19.8 38.5
8 53.0 21.5 40.6
9 60.2 225 374
10 54.6 18.4 33.8
11 54.9 17.2 313
12 47.1 18.6 393
13 55.7 193 34.7
14 51.3 22.0 429
15 59.3 18.3 309
16 56.5 183 324
17 58.5 19.5 33.2
18 56.0 19.2 343
19 54.5 189 34.7
20 50.8 18.0 37.2
21 43.3 14.4 323
22 499 18.3 36.7
Mean 51.97 18.30 35.49
SD 5.82 2.34 3.07
Range 39.3~60.2 13.0~22.5 30.9~42.9

Fig 1. Two neutrophil leukocytes of an elk (No 2). The
specific granules in the cytoplasm are fine and the neuclear
membrane is very rough (Giemsa stain, X 330).

Qe 14~50 (B 28.86)%2 3.5~19.4 (34 9.27)
X 10%ul, 22|77 Wt 1~12 (34 5.23)%2} 0.3~4.7

g Total Relative counts (%)
counts
No (10*u1y Neutrophils Eosinophils Lymphocytes Monocytes
1 4.8 76 6 14 4
2 32 71 4 21 4
3 3.0 59 12 24 5
4 32 56 10 30 4
5 4.5 48 5 43 4
6 25 51 26 21 2
7 22 58 10 28 4
8 25 39 12 24 5
9 32 43 11 40 6
10 34 44 21 30 5
11 35 53 5 41 1
12 3.1 60 16 19 5
13 30 47 18 27 8
14 33 42 4 50 4
15 39 57 5 26 12
16 32 46 26 27 1
17 28 57 2 35 6
18 23 68 12 15 5
19 24 51 15 32 2
20 31 55 9 29 7
21 25 49 16 27 8
22 42 40 25 32 3
Mean 3.17  54.09 12.27 28.86 5.23
SD 0.69  9.38 7.38 8.94 3.46
Range 2.2-4.8 40~76 2~26 14~50 1~12

(3T 1.53)x 10%ule] i}

Giemsa @Y edFLg Fshdv| 4oz s}
A 7 ddA 2] AA S Z4 319 cH(Table 5).
B72] AL 42-6.6(8F S.1umEA FAR2] v
v ol (central pallor)’} F-21 8o e}, 1efu} o] Eu} A4t
A E(sickle cell)y= & ool A] Q1A =] 2] 9Fa)c}.

FFT72) AL 10.8~15.0 (FHF 13.16)umEA] A
EAe] viAE 52 dFg o AL 2-4rlle] B
& ol R dd=dl dute]l WA okw AxAY
< b= Aol SAA olgrt. &, band cell- &
ol A=A dsket. 3R] 27L& 12.0~15.0
(3 13.35)ume] 2 A 2R FHoln FF2T 3
Bt 23 738 SAE vehlE S5 ggjeg 2

G Asel e, 154, 413, 1998
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Fig 2. An eosinophil leukocyte of elk (No 9). The granules Fig 5. Platelets of an elk (No 16) (Giemsa stain, x 330).
in the cytoplasm are dense and stained deeply (Giemsa
stain, < 330). Table 4. Absolute differential counts of leukocytes for
elks raised in Korea

ek ;

Elk Absolute counts (10%/ul)
No  Neutrophils Eosinophils Lymphocytes Monocytes
i 36 2.9 6.7 1.9
2 23 1.3 6.7 1.3
3 18 3.6 7.2 1.5
4 18 3.5 9.6 1.3
5 22 23 19.4 1.8
6 13 6.5 5.3 0.5
7 13 22 6.2 0.9
) : 8 15 3.0 6.0 1.3
Fig 3. A small lymphocyte of an elk (No 14). No azuro- 9 14 3.5 12.8 L9
phil granules were observable in the cytoplasm (Giemsa 10 15 7.1 10.2 1.7
stain, < 330). 11 19 1.8 144 0.4
12 19 5.0 5.9 1.6
13 14 5.4 8.1 2.4
14 14 1.3 16.5 1.3
15 22 2.0 10.1 4.7
16 15 8.3 8.6 03
17 16 0.6 9.8 1.7
18 16 2.8 35 1.2
19 12 3.6 7.7 0.5
20 17 2.8 9.0 22
21 12 4.0 6.8 2.0
) 22 17 10.5 13.4 13
i f - (N* - “A , Mean 1727 3.81 9.27 1.53
mlfno-cyte “1‘: nz:::lzei)o?d azlilrllde cytop?asm )'cont:inzet:clilsol::s Sb 523 245 39 0.91
(Giemsa stain, X 330). Range 12~36 0.6~10.5 3.5~19.4 0.3~4.7

atgle] glalch GlubE A4 83~146 (T 9.95) sl AR AREkE gldew e 7H =
umzA =717} chepatel ot Al EAe] g AL & & sHeEE vehlsiae AWl azurophil 7H-2

Korean J. Vet Clin Med, Vol. 15, No. 1, 1998
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Table 5. Diameters (um) of blood cells of elks raised in Korea

Elk No Erythrocytes Neutrophils Eosinophils Lymphocytes Monocytes Platelets
1 4.5 11.3 12.7 9.9 13.8 2.1
2 43 10.8 12.0 11.4 15.3 49
3 5.7 14.2 13.5 8.3 15.9 22
4 4.6 12.2 14.2 92 16.2 3.0
5 4.8 14.3 13.4 9.8 14.5 33
6 43 12.3 12.8 9.6 16.5 2.7
7 5.9 15.0 15.0 14.6 16.0 33
8 4.8 12.0 12.7 10.4 16.7 3.8
9 53 12.3 13.5 10.1 17.0 3.6
10 6.6 12.3 13.6 8.5 16.4 2.5
11 5.3 12.8 14.3 9.3 16.2 2.7
12 5.8 14.5 13.2 11.2 14.9 3.5
13 55 11.8 12.1 8.8 14.8 3.1
14 4.8 139 13.3 11.1 15.8 2.6
15 5.0 13.2 12.5 9.5 14.5 37
16 4.7 11.5 12.8 8.5 13.3 4.4
17 4.2 14.3 14.3 10.5 16.4 3.6
18 6.1 13.8 13.1 9.3 15.0 2.9
19 5.8 14.1 12.8 8.9 16.3 33
20 4.7 15.0 14.8 8.5 16.1 3.0
21 5.2 13.7 13.7 10.2 14.8 2.8
22 5.1 14.1 13.4 11.3 15.2 2.5
Mean 5.14 13.16 13.35 9.95 15.53 3.16
SD 0.65 1.26 0.80 1.42 0.98 0.68
Range 4.2~6.6 10.8~15.0 12.0~15.0 8.3~14.6 13.3~17.0 2.1~4.9

Z8387] i) e 27 13.3~17.0 (3 15.53)
pme] vz F PP TR o] Peje AR,
F2HF8 = amaeba 3 0.2 voksl] ov] A ZA W
of 27} vehts A gk ave B
2gk Faolgl ot el g el e A x 8]
= AL 2.1~4.9 @+ 3.16umER =7)7} chef
akglc)

SosstE HAIMEE

Y Al Al o] A AL Table 6o A8k} &
chleke 64~11.0 (FF 7.55+1.17)g/dl, albumin- 3.6~
4.7 (3 4.09+0.30)g/dl, 28] 7. A/GH]= 0.6~2.0 (§
I 1.27+0.33)0]3) o}

A E AR = Table 7 el ict. AST (GOT)&=
15~97 (3 54.41+21.7DIU/L, ALT (GPT):= 13~67
(3+F 34.23+16.83)IU/L, ALPE= 88~711 (34 427.73+

147.0DIU/L, CPK+= 50~461 (3 167.00+94.35)IU/L,
LDH+= 270~878 (¥ 555.32+171.49)IU/L, 18]7
amylaset= 10~102 (7 62.91+21.62)IULZR 7} 4]
2 3jo)7} ket

A s, 255}, 3= cholesterol @ calcium 2|
= Table 8¢ EA8}th BUNS 13~34 (3 25.55+
5.36)mg/dl, creatinine-> 1.4~4.2 (FF 2.260.65)mg/dl,
222} % bilirubin 0.2~0.9 (AF 0.36+0.20)mg/dl
o] %ict.

FE RS 91205 (T 146.5+26.7)mg/dl, E cho-
lesterol- 50~86 (7 65.55+10.64), 712] 3 calcium
2 8.8~13.1 (9.90+ 1.06)mg/dlo] T}

n #
Holstisl YAshaba - £2e) WA Abe & Sha

o whalA), A5, Al1E, 1998
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Table 6. Serum protein values for elks raised in Korea

Table 7. Serum enzyme values (IU/L) for elks raised in
Korea

Elk No  Total protein Albumin (g/dl) A/G

1 7.3 39 1.1

2 6.9 4.1 1.5

3 6.8 4.5 20

4 7.2 4.1 1.3

5 6.8 4.1 1.5

6 6.4 4.0 1.7

7 72 3.6 1.0

8 7.2 4.0 1.3

9 7.1 4.4 1.6

10 6.9 4.0 14

11 6.5 39 1.5

12 7.0 3.7 1.1

13 7.2 39 1.2

14 7.2 4.3 1.5

15 10.5 3.9 0.6

16 9.0 4.1 0.8

17 7.7 4.5 1.4

18 7.8 3.8 1.0

19 72 3.7 1.1

20 11.0 4.7 0.7

21 7.6 4.4 14

22 7.7 4.4 1.3
Mean 7.55 4.09 1.27
SD 1.17 0.30 0.33
Range 6.4~11.0 3.6~4.7 0.6~2.0

of|mlatA| wked3l7] witoll ol dAtell 7hat 7] 2H
2.2 A= A A AR o). vt A
AR S A3 aiAske], AW-S Aty o FF
A A 2 suEs dAsr] Halds Folxc)
% A Abx|(normal value)yE AA 8}x] ok o g}’
7+ 7o 5o e daseta e of
Flod= A B} wol 9lot Alepoll xpf-AdEal
= °F‘3%—%°ﬂ oigt 32 vy BEE3 Aok
Sejvell e iR oA odefo s o
34 45 A EH 07 AlS AR 5
77} whoton] B3 # o= AlEe] AX S84k
o] B-& elk® ATl HAF] F7Fshe S=Alol
Lon oef ufz} AT elke] A HE ]
37} ol AlsFel Qs 3 qsiEhH o
tisled= Dhindsa 5& B EZ 7he] wa e
7} 9lo1} elkel] ti3}ed = Follis'E w53k $=7)9 w
P g ot S22 wlare] g AWk elkE

Korean J. Vet Clin Med, Vol. 15, No. 1, 1998

Elk AST ALT ALP CPK LDH Amylase
1 52 51 251 109 471 43
2 66 49 88 74 532 10
3 59 33 472 136 752 96
4 44 20 464 74 465 67
5 97 56 658 192 835 68
6 29 26 454 50 485 30
7 46 29 548 173 869 70
8 60 44 394 235 591 81
9 76 25 515 158 576 102
10 87 62 452 125 699 21
1 62 51 369 461 878 61
12 84 67 559 106 388 72
13 57 21 266 98 379 62
14 88 42 572 280 507 72
15 15 13 423 225 551 82
16 32 13 272 89 475 68
17 47 20 711 187 666 65
18 43 27 544 264 567 67
19 47 43 264 112 579 62
20 28 35 328 251 270 57
21 39 13 366 84 363 70
22 39 13 440 191 319 56

Mean 54.41 34.23 427.73 167.00 555.32 6291

SD 2171 16.83 147.01 9435 17149 21.62

Range 15~97 13~67 88~71150~461 270~  10~102

ez shal& ®ut opel FHAL AHEE B3Rl

T gAY gHdsahA = 7| F, AR,
Ale] 5 of#] R<lell we} wWstaly] wiof o]Ata} 3
< BaAdAE F& HAA FE Az} E9) e
FAbg e} ko] iR 2 ARSE I 9l Sy
2} A elkol| A-8-8}7) ol = 2absirtal Azl o]
T A & Aol e § LlraMlH AArE]
ARSE T Qe elke] doyekx| B dosiekx| e 7|E
2 & A A8tz skl ok

Elk®] dHstx]ol #3}e] Vaughn £'“& PCV 53.9
%, Hb 17.0 g/dl, RBC 6.85x 10%ul, WBC 4000/ul, 3
F 39%, IARF 11.0%, 57 28.0%, BH 21%5
Herin'2 PCV 46.3%, Hb 18.3 g/dl, 357 61.0%, &
A 15.0%, Y37 36.0%%, Follis's= PCV 53.3%,
Hb 20.9 g/dl, 51 43.8%, FAFF 7.0%, Q31 36.0
%% 18|31 Pedersen®} Pedersen'*2 PCV 67.6%, Hb
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Table 8. Serum metabolic wastes, glucose, total cholesterol and calcium values (mg/dl) for elks raised in Korea

Metabolic wastes

Total

Elk No BUN Creatinine Total bilirubin Glucose cholesterol Calcium
1 29 1.7 0.2 181 64 11.1
2 31 1.8 0.2 143 69 9.2
3 24 1.7 0.2 187 78 9.5
4 27 2.0 0.2 154 57 9.7
5 31 22 0.7 126 81 9.3
6 32 1.4 02 180 68 9.2
7 24 29 0.4 156 75 9.7
8 27 24 0.6 205 62 9.8
9 31 22 0.4 135 63 9.3
10 22 1.8 0.2 157 68 10.3
11 31 15 0.2 143 56 9.6
12 34 2.7 0.5 136 50 8.8
13 25 3.0 0.4 115 55 8.8
14 29 2.1 0.3 110 80 8.8
15 16 NE 0.6 167 55 13.1
16 13 1.9 0.2 138 81 10.1
17 26 25 0.3 91 51 11.1
18 22 23 0.2 142 60 9.1
19 25 2.0 0.2 130 63 9.0
20 20 NE 03 157 64 11.3
21 22 4.2 0.9 128 50 10.7
22 21 2.8 0.5 142 86 10.4
Mean 25.55 2.26 0.36 146.50 65.55 9.90
SD 5.36 0.65 0.20 26.71 10.64 1.05
Range 13~34 1.4~4.2 0.2~0.9 91~205 50~86 8.8~13.1

19.0 g/dl, RBC 10.97x 10%ul, MCV 62.02fl, WBC
8628/, T2 67.6%, AT 6.0%, YT 24.5%,
- 45%% 27 2o sk # A ellAl = eyt
2} AFS- elk S IALO R AL7|3E S5 o] 9o " 4wt
£ AAsle A5 dAAEEe] A 5AS 33
An|Agd oz P AHg S B sgled &
3| PCVE 34.23%, RBCHE 6.70x 10%ul, WBC&
3170/p1EA] $12] o8] Ry R} s3] e Flo]
EA -]t} o]2]3l o7} of 2<le] 7]’ A
QA= B A Azt 2xE M = glovt o}
e el 29l i AlfR7Ie] thE dlof 7]al
39l Aolel F=&d}.

Ao} deof o] gelo 93t A= WS- F A
&) 2] Gulliver"s} Kitchen® So] H872] 3jefo|

gk Bk oS olrh £ dFolis elke] E
A £ Z7)oF el S Fe Hn| A o2 HARE
ARG BT slgled AReRel £3) Yehdea o
2] o] 2u} AAF AP & A(sickling phenomenon)
Aefoll A vheptA] dskow Giemsa 4 FEA &
Z7-9] duto] vl #alR] ko AxAE vhehll= Zlo]
EA Ao}

Elko] 8% ZFchaafs} albuminell i3 A2
B A whe} tb2r}. Pedersen®} Pedersen'’S z}hzb
7.20 g/d19} 1.12 g/dlS Webers} Bliss "= 7.20 g/d12}
2.53 g/dIE, Dhinsa*s 5.7 g/dI9} 2.3 g/dI, Wolfe '
2 6.61 g/dig} 4.03 g/d1Z, Herin2 5.6 g/dl9} 2.58 g/
dlE, Vaughn 5"& 6.15 g/die} 1.05 g/dIS ¥ 57 8}
=), 2 3 Ao 22 7.55 gdisd 4.09 g/dl

o)Ak 8hE] 2], A15H, A1E, 1998
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Elk 2] ’ﬁqﬂi}i}ﬂlﬂl g &
Pedersen", Herin', Weber®} Bliss”, Vaughn ", Wolfe
1) Bk gled ol B Fitsled el B
Ak ulg} Tha i]-017} glon} AST ALP, CPK, LDH,
BUN, creatinine, %~ Bb, Glucose, % Cholesterol & Ca
of gk A *PZ]% Zﬂ Alstedch E ad-fef 4] FARRE o]
E A3l AJ A2 Table 7 Y Table 8 #) A3} v}
9} zro] A= AelE9 wyel AUx sl Aoyl
t}. et} CPKAl= 167.00 TU/LEA Wolfe'*e] .1
=] 727.00 IU/LR} & #]3] Jekr}l. CPKE E3]) &4
Tol o AW HielmE AW A9
PP Ee Ao delA sl B3] $EA 5
7} Eh:}z-‘— 7‘,;]9— aest o 7}Ee] &2 4] 2.7~115 U/
e @A) B Bk opje) ¥l v
Aol & vhehflis e B wpat ok +F
Y suresse] 2ol wel A G W) o oleky
L
71} - Aol A= 2F Ay zlxkel] WA Q)® ALT
(GPT)x|9} A o] Alnky 7px)7)F ¥ am-
ylase x| % Al Zo] 7} A A slsirt.

E=|

9 Weber}

14 %9]
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NE rlo

]

2 dATE 2l fejuetelA 444 BA R
AFAHel F7kekal Sl elke] A sk o}
HAs}stA & AAlges 4 Aol gk g A8 v
F A kol ¥aat kit

5~104|33 2] 77}k 4 elk 2254 A Hs}e] EDTA
L+ heparin® g 323 x]2|3l -2 FAslo] £
ARl 2bd oz Abe} oA ¥ o] Fatan| A 7
AFS Al A= 3h ") Eoialeke- 313 1570 &
o] #AHFEAE AFHAARE A 7] (Spotchem :
Kyto Daiichi Kagaku Co. LTD. Japan)& Z#3}sic}.
APAINE qofshd o3t Zch Sl AR elk?]
HFEPNakx| = PCV 34.23%, RBC 6.70% 10°/ul, Hb
12.15 g/dl, W8T 3.17x 10°7u, ZFTF 54.09%, 54k
T 12.32%, QI 28.86%, TH- 4.77%, A3 39.94
X 10’124 E3] PCV, Hb & W8 x]7} 9] Fe] ¥
%] B @A E] ko), wylk dfH we] =7)9)
A A 54 oy sl 53] 552 4
gro] B4tARE A4S vEplle Zle] Ao}
3 Zrhulelsl albumin 8RS 7hzh 7.55 g/di} 4.09
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gdlZA A/GH[ &= 1.270] AFA =g}, AL8- elke] E
3}&hx] = AST 54.41 U/, ALT 34.23 1U/L, ALP 427.73
IU/L, CPK 167.00 IU/L, LDH 55553 IU/L, amylase
62.91 IU/L, BUN 25.55 mg/dl, creatinine 2.26 mg/dl,
2 bilirubin 0.36 mg/dl, glucose 146.50 mg/dl, & cho-
lesterol 65.55 mg/dl, calcium 9.90 mg/dl 2 A F gl =
] 7HEel] vlsf CPKA]7} & 7o) SAA o]t
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