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Korean goral (Neamorhedus caudatus) is registered as a natural monument number 217 by South Korea
Cultural Heritage Administration. It is also recognized as the endangered species I by Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES). In this study, blood sam-
ples of Korean goral were collected to make reference intervals. Blood sampling was conducted on 19
numbers of Korean gorals (ten females, nine males), which were reared in Korean Goral Restoration
Center. For total samples, the reference intervals of hematological parameters were: white blood cell
7.69~10.87 K/uA; hematocrit 36.73 ~46.18%; red blood cell 10.72~12.86 M/pA; hemoglobin 12.79 ~
15.14 g/dL; mean corpuscular volume 33.15~36.75 fL; mean corpuscular hemoglobin 11.53 ~12.23 pg;
mean corpuscular hemoglobin concentration 32.64-35.91 g/dL and red blood cell distribution width 39.2
~43.46%. For total samples of each parameters, the following results were obtained for serum bio-
chemistry: glucose 111.81~153.77 mg/dL; blood urea nitrogen 22.35~28.91 mg/dL; creatine 1.22~
1.84 mg/dL; phosphate 4.57~6 mg/dL; calcium 8.7 ~9.1 mg/dL; total protein 6.53 ~6.92 g/dL; albumin
3.1~3.48 g/dL; globulin 3.26~3.62 g/dL; alanine aminotransferase 56.7 ~158.56 U/L; aspartate amino-
transferase 230.35~473.06 U/L; alkaline phosphatase 178.06~332.47 U/L; gamma-glutamyl trans-
peptidase 131.6-~181.24 U/L; total bilirubin 1.47~2.12 mg/dL; cholesterol 46.48 ~71.52 mg/dL; amy-
lase 16.3~26.03 U/L; sodium 150.43~153.88 mmol/L; potassium 3.98 ~4.6 mmol/L and chlorine
109.48 ~113.26 mmol/L. The ranges of values were similar campared to previous studies except in the
case of RDW value, which showed higher range than the RDW value of a previous study. The reference
intervals from this study will be useful data for treatment and management of gorals.
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HGB (hemoglobin), MCV (mean corpuscular volume),
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Table 1. Information of Korean goral samples

Sample Collecting locality Sex Weight (kg)
Gl Yanggu-gun F 35
G2 Yanggu-gun F 38
G3 Yanggu-gun F 32
G4 Yanggu-gun F 39
G5 Yanggu-gun F 29
G6 Yanggu-gun F 31
G7 Yanggu-gun F 40
G8 Yanggu-gun F 37
G9 Yanggu-gun F 40

G10 Yanggu-gun F 11
Gll1 Yanggu-gun M 35
G12 Yanggu-gun M 36
G13 Yanggu-gun M 32
Gl4 Yanggu-gun M 30
G15 Yanggu-gun M 37
Gle6 Yanggu-gun M 35
G17 Yanggu-gun M 28
Gl18 Yanggu-gun M’ 12
G19 Yanggu-gun M’ 10

*F: female, F: female under 3 months, M: male, M’: male under 3
months.
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Table 2. Reference intervals for hematologic values of gorals
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Parameter Total Female Male Over 2 years Under 3 months
Leucocytes
WBC (K/uL) 7.69~10.87 7.16~11.72 6.33~11.87 7~9.99 6.44~20.49
NE (K/uL) 498~74 4.77~8.28 3.78~17.87 4.53~6.85 1.7~16.04
LY (K/uL) 1.96~2.76 1.73~2.75 1.75~3.25 1.77~2.55 2.64~4.23
MO (K/pL) 0.43~0.66 0.37~0.63 0.37~0.81 0.38~0.57 0.5~1.29
EO (K/uL) 0.08~0.19 0.07~0.2 0.03~0.24 0.07~0.19 0~0.43
BA (K/pL) 0.04~0.07 0.03~0.07 0.03~0.08 0.03~0.06 0.02~0.17
NE (%) 62.71~69.96 64.42~72.46 57.13~70.87 62.55~70.71 44.75~84.78
LY (%) 23.06~28.52 21.43~27.03 22.17~32.87 22.56~28.86 13.59~38.81
MO (%) 4.91~6.77 426~648 4.62~8.09 4.68~6.56 0.11~13.89
EO (%) 0.95~2 0.7~2.24 0.57~2.39 0.89~2.12 0~3.47
BA (%) 0.44~0.69 0.32~0.66 0.44~0.85 0.39~0.67 0.59~0.88
Erythrocytes

HCT (%) 36.73~46.18 34.73~49.49 33.23~48.23 37.31~48.14 27.37~42.03
RBC (M/uL) 10.72~12.86 10.28~13.65 9.92~13.26 10.59~13.16 9.59~13.06
HGB (g/dL) 12.79~15.14 12.3~16.02 11.91~15.57 12.58~15.38 10.48~17.26
MCV (fL) 33.15~36.75 32.26~37.64 31.92~37.96 33.89~37.62 28.8~32.46
MCH (pg) 11.53~12.23 11.39~12.33 11.27~12.53 11.41~12.21 11.06~13.41
MCHC (g/dL) 32.64~3591 31.72~36.72 31.66~37.01 31.9~34.53 37.82~42.05
RDW (%) 39.2~43.46 38.06~44.3 37.86~45.14 38.26~41.64 44.17~53.23

*WBC: white blood cell, NE: neutrophil, LY: lymphocyte, MO: monocyte, EO: eosinophil, BA: basophil, HCT: hematocrit, RBC: red blood cell,
HGB: hemoglobin, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration,

RDW: red blood cell distribution width.

Table 3. Reference intervals for blood chemistry values of gorals

Parameter Total Female Male Over 2 years Under 3 months
GLU (mg/dL) 111.81~153.77 101.96~155.84 97.7~176.52 123~163.5 11.89~142.1
BUN (mg/dL) 22.35~2891 19.97~32.43 21.76~28.24 23.47~30.4 9.94~27.39
CREA (mg/dL) 1.22~1.84 1.18~2.22 0.99~1.64 1.28~1.98 0.65~1.41
PHOS (mg/dL) 4.57~6 3.96~5.96 4.44~6.85 435~538 1.8~11
CA (mg/dL) 8.7~9.1 8.5~9.14 8.7~9.28 8.64~8.99 7.93~10.8
TP (g/dL) 6.53~6.92 6.57~7.17 6.31~6.82 6.55~6.98 5.53~7.54
ALB (g/dL) 3.1~3.48 3.08~3.56 2.88~3.63 3.11~3.54 2.02~4.18
GLOB (g/dL) 3.26~3.62 3.25~3.85 3.08~3.54 3.22~3.65 3.15~3.72
ALT (U/L) 56.7~158.56 49.51~240.69 37.98~94.02 46.68 ~168.8 0~217.6
AST (U/L) 230.35~473.06 112.12~627.88 207.9~462.99 201.9~475 0~1094
ALKP (U/L) 178.06 ~332.47 148.7~301.5 130.32~447.24 164~249.4 0~1139
GGT (UL) 131.6~181.24 118.82~214.18 124.88 ~165.56 135.7~192.1 104.2~129.2
TBIL (mg/dL) 1.47~2.12 1.33~2.53 1.32~1.97 1.37~2.14 1.25~2.75
CHOL (mg/dL) 46.48~71.52 59.5~84.9 23.95~64.72 41~68.12 46.04~119.3
TRIG (mg/dL) 0~10 0~10 0~10 0~10 0~1234
AMYL (U/L) 16.3~26.03 18.47~28.19 9.49~28.51 14.63~25.77 6.28~45.72
Na (mmol/L) 150.43~153.88 149.29~154.91 149.62~154.82 150.1~152.7 140.6~172.1
K (mmol/L) 3.98~4.6 3.73~4.89 391~4.62 3.87~4.62 4.15~491
Cl (mmol/L) 109.48~113.26 109.06 ~113.74 107.69~114.98 108.8~111.4 108.1~127.9

*GLU: glucose, BUN: blood urea nitrogen, CREA: creatine, PHOS: phosphate, CA: calcium, TP: total protein, ALB: albumin, GLOB: globulin,
ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALKP: alkaline phosphatase, GGT: gamma-glutamyl transpeptidase, TBIL: total
bilirubin, CHOL: cholesterol, TRIG: triglyceride, AMYL: amylase, Na: sodium, K: potassium, Cl: chlorine.
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