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Hematological and serum biochemical values were assessed from 20 clinically healthy Japanese Macaques
raised in Everland Zoological Gardens and compared to the International Species Information System
(ISIS) reference range that is used internationally as standard for wildlife animals. Taking our standard on
sexual maturation at age 4, tRBC values in Macaques under age 4 were significantly lower than those over
age 4, but the Hb and PCV values were significantly higher. Compared to the ISIS standard, the tRBC
values in Macaques under age 4 were significantly lower whereas the Hb and MCHC values were
significantly higher. Moreover, in the samples of Macaques over age 4, the PCV and MCV values were
significantly lower than the ISIS standard. On serum biochemistry values the creatinine and amylase values
in the Macaques under age 4 were significantly lower than those over age 4. In comparison with the ISIS
standard, the values of ALT, ALP, BUN, IP, Ca’" and K* in the Macaques under age 4 did have no
significant difference. The values of TP, GGT, tBil, amylase, TG and UA were significantly higher than the
ISIS standard, but the values of albumin, AST, glucose, creatinine, cholesterol, CPK, LDH, Na* and CI
were significantly lower. In contrast, the values of TP, albumin, ALT, ALP, creatinine, cholesterol, am-
ylase, TG, IP and Na* in the Macaques over age 4 did have no significant difference, but the values of
GGT, BUN, tBil, UA and Ca** were significantly higher, while the values of AST, glucose, CPK, LDH, K*
and CI” were significantly lower. On the other hand, there was no significant difference in hematological
and serum biochemical values between the groups of male and female.
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Total protein (TP), albumin, alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline
phosphatase (ALP), gamma glutamyltransferase (GGT),
glucose, blood urea nitrogen (BUN), creatinine, chole-
sterol, total bilirubin (tBil), amylase, creatine phospho-
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Table 1. Statistically significant differences in hematologic and serum biochemistry values for comparing the ISIS reference from 20
apparently healthy Japanese macaque (Macaca fuscata) housed in Everland Zoo

Everland (n=20) SIS ' Z-test
Blood entity (Unit) - —
Mean SD Mean SD Distribution P-value Significance
Hematologic values
tWBC (10%/ul) 10.82 3.09 11.71 4.24 Normal 0.2118 Absent
tRBC (10%ul) 5.06 0.35 5.23 0.55 Normal 0.0454 Existent
Hb (g/dl) 13.97 1.66 13.80 1.50 Sparse data 0.6620 Absent
PCV (%) 39.32 4.25 41.80 4.90 Normal 0.0173 Existent
MCYV (fL) 75.16 12.07 79.90 6.10 Sparse data 0.0949 Absent
MCHC (g/dl) 35.49 1.43 33.10 1.90 Normal 0.0001 Existent
PLT (10°/ul) 371.50 207.29 343.00 98.00 Normal 0.5459 Absent
Serum biochemistry values
TP (g/dl) 7.8 0.4 7.6 0.7 Normal 0.0315 Existent
Alb (g/dl) 42 04 4.1 0.3 Normal 0.1867 Absent
ALT (U/L) 50.6 17.4 45.0 21.0 Sparse data 0.1653 Absent
AST (U/L) 40.8 15.75 3.0 27.0 Sparse data 0.0025 Existent
ALP (U/L) 682.5 572.6 326.0 258.0 Sparse data 0.5612 Absent
GGT (U/L) 89.8 23.4 62.0 24.0 Sparse data 0.0001 Existent
Glu (mg/dl) 61.9 24.0 92.0 33.0 Normal 0.0001 Existent
BUN (mg/dl) 25.9 6.6 21.0 6.0 Normal 0.0036 Existent
Crea (mg/dl) 0.9 0.3 1.1 0.4 Normal 0.0003 Existent
Chol (mg/dl) 131.9 40.0 165.0 39.0 Normal 0.0015 Existent
tBil (mg/dl) 0.6 0.3 0.2 0.1 Sparse data 0.0001 Existent
Amylase (U/L) 401.1 108.4 241.0 105.0 Normal 0.0001 Existent
CPK (U/L) 208.2 217.7 523.0 744.0 Sparse data 0.0001 Existent
TG (mg/dl) 94.6 37.3 75.0 57.0 Normal 0.0299 Existent
LDH (U/L) 331.1 113.3 538.0 329.0 Normal 0.0001 Existent
UA (mg/dl) 0.3 0.1 0.1 0.2 Sparse data 0.0001 Existent
IP (mg/dl) 4.9 1.8 4.8 1.7 Normal 0.8638 Absent
Ca’* (mg/dl) 10.1 1.5 9.6 0.6 Sparse data 0.1675 Absent
Na* (mmol/L) 140.9 9.6 150.0 4.0 Sparse data 0.0004 Existent
K* (mmol/L) 3.7 0.9 3.7 0.5 Sparse data 0.8187 Absent
CI” (mmol/L) 93.6 6.6 107.0 4.0 Normal 0.0001 Existent

*tWBC; total white blood cell count, tRBC; total red blood cell count, Hb;hemoglobin, PCV; packed cell volume, MCV; mean corpuscular volume, MCHC;
mean corpuscular hemoglobin concentration, PLT; platelet, TP; totalprotein, Alb; albumin, ALT; alanine aminotransferase, AST; aspartate aminotransferase,
ALP; alkaline phosphatase, GGT; gamma glutamyltransferase, Glu; glucose, BUN; blood urea nitrogen, Crea; creatinine, Chol; cholesterol, tBil; total

Bilirubin, CPK; creatine phosphokinase, TG; triglyceride, LDH; lactate dehydrogenase, UA; uric acid, IP; phosphorus, Ca?

potassium, C1°; chloride
TISIS; International Species Information System

*: calcium, Nat; sodium, K*;
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1.36g/d124] ISIS FZ2%]2] 13.5+1.40g/dl L 332+
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0.01), BUN 25.9+6.6mg/dl (P<0.01), tBil 0.6 +0.3
mg/dl (P<0.01), amylase 401.1+108.4U/L (P<0.01),
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mg/ dl (P<0.01)& YeF o] ISIS 3FA] TP 7.6 +0.7
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SHA & BEFS UERATE BHH, AST 40.8+£15.7
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mmol/L ¥ CI™ 93.6 + 6.6mmol/LZ4] ISIS EFX|
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Table 2. Statistically significant differences in hematologic and serum biochemistry values for comparing the ISIS reference from under 4
years old and above 4 years old of 20 apparently healthy Japanese macaque (Macaca fuscata)

Everland ISIS T Z, Sign-test t-test
Blood entity (Unit) <4 years >4 years <4 years >4 years P-value* pPr*
Mean SD Mean SD Mean SD Mean SD <4yr >4 yr value
Hematologic values
tWBC (10°*/ul) 11.56 3.44 9.70 2.24 12.26 4.186 11.5 4.261 0.4973 0.0568  0.6093
tRBC (10%/ul) 5.01 0.32 5.14 0.41 5.25 0.52 5.21 0.57 0.0249 0.6271  0.0338
Hb (g/dl) 14.36 1.32 13.38 2.02 13.5 1.4 14 1.5 0.0386 0.4108  0.0012
PCV (%) 40.09 3.65 38.16 5.05 40.6 4.1 42.4 5 0.6403 0.0495  0.0125
MCYV (fL) 75.55 15.23 74.56 5.54 78.3 6 80.8 6 0.3877 0.0153  0.0575
MCHC (g/dl) 35.82 1.36 35.00 1.48 332 1.9 33.1 1.9 0.0001 0.0703  0.5622
PLT (10%/ul) 346.33  203.00 409.25  221.71 382 100 328 92 0.5551 0.3344  0.9658
Serum biochemistry values
TP (g/dl) 7.68 0.33 7.98 0.41 7.3 0.7 7.7 0.7 0.0021 0.1018  0.2654
Alb (g/dl) 4.18 0.42 431 0.44 4.5 0.3 4.2 0.5 0.0225 0.4920  0.1665
ALT (U/L) 51.67 20.52 49.00 12.29 43 18 46 22 0.1714 0.5123  0.1494
AST (U/L) 43.33 18.69 37.00 9.58 60 26 50 25 0.0103 0.0064  0.5108
ALP (U/L) 759.83  643.06 566.50  463.26 590 252 197 131 0.3877 0.0703  0.9421
GGT (U/L) 89.58 20.54 90.13 28.75 76 25 57 22 0.0428 0.0139  0.1860
Glu (mg/dl) 62.67 28.28 60.75 17.29 103 34 86 30 0.0004 0.0044  0.6023
BUN (mg/dl) 25.13 5.99 27.00 7.64 22 7 20 6 0.0980 0.0358  0.5447
Crea (mg/dl) 0.78 0.24 0.95 0.26 1 0.3 1.1 0.4 0.0089 0.1492  0.0167
Chol (mg/dl) 128.42 43.86 137.00 35.49 188 44 154 31 0.0006 0.2176  0.1338
tBil (mg/dl) 0.63 0.31 0.46 0.05 0.1 0.1 0.2 0.1 0.0005 0.0078  0.8692
Amylase (U/L) 398.83  124.23 404.38 87.30 295 221 238 107 0.0146 0.0703  0.0438
CPK (U/L) 24192 272.14 157.63 85.98 443 229 480 620 0.0386 0.0001  0.8853
TG (mg/dl) 98.92 44.70 88.00 23.34 66 43 79 63 0.0270 03116  0.5672
LDH (U/L) 356.75  129.96 292.63 74.25 541 258 537 359 0.0005 0.0001  0.3235
UA (mg/dl) 0.34 0.08 0.35 0.11 0.2 0.1 0.1 0.2 0.0001 0.0078  0.4895
IP (mg/dl) 5.10 1.89 4.53 1.71 6.2 1.5 4.2 1.5 0.0694 0.6079  0.3400
Ca** (mg/dl) 9.99 1.89 10.24 0.82 9.9 0.6 9.5 0.6 0.7744 0.0392  0.3749
Na* (mmol/L) 140.00 10.21 142.25 9.00 151 4 150 4 0.0033 0.0703  0.7837
K* (mmol/L) 393 1.02 3.24 0.23 3.7 0.5 3.7 0.5 0.4468 0.0008  0.7741
CI” (mmol/L) 92.92 6.54 94.50 6.91 108 4 107 3 0.0001 0.0014  0.6311

*Comparing the age data with the ISIS reference

**Comparing the age data mutually. tWBC; total white blood cell count, tRBC; total red blood cell count, Hb;hemoglobin, PCV; packed cell volume, MCV;
mean corpuscular volume, MCHC; mean corpuscular hemoglobin. concentration, PLT; platelet, TP; total protein, Alb; albumin, ALT; alanine
aminotransferase, AST; aspartate aminotransferase, ALP; alkaline phosphatase, GGT; gamma glutamyltransferase, Glu; glucose, BUN; blood urea
nitrogen, Crea; creatinine, Chol; cholesterol, tBil; total Bilirubin, CPK; creatine phosphokinase, TG; triglyceride, LDH; lactate dehydrogenase, UA; uric

acid, IP; phosphorus, Ca’*; calcium, Na*; sodium, K*; potassium, C1°; chloride

T ISIS; International Species Information System
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inine 1.1 +0.4mg/dl, cholesterol 165.0 +39.0mg/dl, 124.23U/L2 449 o]A+2] 0.95+0.26mg/dl, 404.38 +
CPK 523.0 +744.0U/L, LDH 538.0+329.0U/L, Na*  87.30U/Lo| |3} -9 %1A @A Uebgrhzizr p<
150.0 £4.0mmol/L ¥ C1~ 917.0 = 4.0mmol/Lo]| H]|3j 0.05).
golab we AFS Ytz P<00D). 3 T, 4 AL@)E r|Zo ISIS 29} u)a
H, albumin 4.2+ 0.4g/dl, ALT 50.6+17.4U/L, ALP 3} Ay} Table 20] FA|3F v} o] 413 o]d}of A
682.54+572.6U/L, IP 4.9+ 1.8mg/dl, Ca®* 10.1 + TP 7.68 £0.33g/dl (P<0.01), GGT 89.58 +20.54U/L
1.5mg/dl 2 K* 3.7 £0.9mmol/LE el o] ISIS & (P<0.05), tBil 0.63+0.31mg/dl (P<0.01), amylase
Z] Albumin 4.1+ 0.3g/dl, ALT 45.0+21.0U/L, ALP 398.83 +124.23U/L (P<0.05), TG 98.92 +44.7mg/dl
326.0 +258.0U/L, IP 4.8 +1.7mg/dl, Ca®* 9.6 +0.6mg/ (P<0.05), 18]31 UA 0.34+0.08mg/dl (P<0.0)E&
dl 2 K* 3.7+0.5mmol/Le} H|male] Qo5 zfoli=  UEhyo] ISIS 22| TP 7.3+0.7g/dl, GGT 76+ 25
1A &) x| okorth U/L, tBil 0.1 +0.1mg/dl, amylase 295 +221U/L, TG 66
A Ae@d)e 7|zos AFE As7E vlast 2 +43mg/dl, 12]31 UA 0.2+0.1mg/d1e} ] mste] &
= Table 20] 3EAISE BEQE ZHo] 41d o]5of| A cre- OJ5tHA =& e UERH I gHE, albumin 4.18 +
atinine & amylase”} Z}Z} 0.78 +0.24mg/dl, 398.83 + 0.42g/dl (P<0.05), AST 43.33+18.69U/L (P<0.05),

Table 3. Statistically significant differences in hematologic and serum biochemistry values for comparing the ISIS reference from 12
apparently healthy Japanese macaque (Macaca fuscata) under 4 years old housed in Everland Zoo

Everland ISIS T Sign-test

(lﬁTr;:;::) Male (n=3) Female (n=9) Male Female P-value
Mean SD Mean SD Mean SD Mean SD Male Female

Hematologic values
tWBC (10°/ul) 12.84 2.94 11.14 3.64 11.17 4.08 12.89 3.781 0.9986  0.9979
tRBC (10%ul) 5.14 0.14 4.96 0.36 5.33 0.48 5.21 0.52 0.9717 09712
Hb (g/dl) 15.07 0.42 14.12 1.45 13.70 1.40 134 1.3 0.9902  0.9965
PCV (%) 41.98 1.98 39.46 3.94 40.90 4.30 40.4 39 0.9979  0.9974
MCV (fL) 81.67 1.53 73.51 17.31 78.20 6.40 78 5.6 0.9973  0.9999
MCHC (g/dl) 35.97 2.49 35.77 0.98 32.90 2.00 335 1.7 0.9984  0.9921
PLT (10%/ul) 277.33 62.74 369.33 230.87 409.00 107.00 364 92 0.9999  1.0000
Serum biochemistry values

TP (g/dl) 7.70 0.17 7.68 0.38 7.30 0.70 7.2 0.7 1.0000  0.9864
Alb (g/dl) 4.33 0.31 4.12 0.46 4.50 0.30 4.5 0.4 0.9866  0.9888
ALT (U/L) 70.33 32.39 45.44 11.93 45.00 17.00 41 16 0.9999  0.9991
AST (U/L) 56.33 31.56 39.00 12.10 54.00 21.00 63 29 0.9999  1.0000
ALP (U/L) 409.33 119.68 876.67 709.64 560.00 198.00 617 269 1.0000  1.0000
GGT (U/L) 88.00 7.21 90.11 23.79 75.00 14.00 84 29 1.0000  0.9999
Glu (mg/dl) 67.00 52.89 61.22 19.77 109.00 32.00 97 34 1.0000  0.9997
BUN (mg/dl) 24.57 4.80 25.31 6.59 23.00 7.00 22 6 0.9991  0.9996
Crea (mg/dl) 1.00 0.26 0.71 0.19 1.00 0.30 1 1.3 1.0000  0.9864
Chol (mg/dl) 149.00 33.15 121.56 46.47 184.00 40.00 195 50 1.0000  0.9998
tBil (mg/dl) 0.60 0.17 0.64 0.36 0.10 0.10 0.1 0.1 1.0000  0.9712
Amylase (U/L) 533.33 118.94 354.00 92.95 350.00 269.00 209 66 1.0000  1.0000
CPK (U/L) 174.00 41.04 264.56 314.82 911.00 1610.0 496 281 1.0000  1.0000
TG (mg/dl) 82.67 35.80 104.33 4791 62.00 39.00 69 46 0.9999  0.9998
LDH (U/L) 290.00 74.32 379.00 140.05 531.00 264.00 547 261 1.0000  1.0000
UA (mg/dl) 0.40 0.10 0.32 0.07 0.10 0.10 0.2 0.1 1.0000  0.9228
IP (mg/dl) 4.00 241 5.47 1.70 6.30 1.40 6.1 1.6 1.0000  0.9954
Ca* (mg/dl) 10.93 0.90 9.68 2.06 9.90 0.70 9.9 0.5 0.9955  0.9975
Na* (mmol/L) 147.67 0.58 137.44 10.67 152.00 4.00 150 4 0.9929  0.9990
K* (mmol/L) 3.97 1.36 3.92 0.99 3.70 0.50 3.7 0.5 0.9970  0.9948
CI” (mmol/L) 99.67 2.52 90.67 5.87 108.00 4.00 108 4 0.9984  0.9987

*tWBC; total white blood cell count, tRBC; total red blood cell count, Hb;hemoglobin, PCV; packed cell volume, MCV; mean corpuscular volume, MCHC;
mean corpuscular hemoglobin concentration, PLT; platelet, TP; total protein, Alb; albumin, ALT; alanine aminotransferase, AST; aspartate
aminotransferase, ALP; alkaline phosphatase, GGT; gamma glutamyltransferase, Glu; glucose, BUN; blood urea nitrogen, Crea; creatinine, Chol;
cholesterol, tBil; total Bilirubin, CPK; creatine phosphokinase, TG; triglyceride, LDH; lactate dehydrogenase, UA; uric acid, IP; phosphorus, Ca*; calcium,
Na*; sodium, K*; potassium, Cl~; chloride
T ISIS; International Species Information System
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Table 4. Statistically significant differences in hematologic and serum biochemistry values for comparing the ISIS reference from 8
apparently healthy Japanese macaque (Macaca fuscata) above 4 years old housed in Everland Zoo

Everland ISIS T Sign-test
Parameter Male (n=3) Female (n=5) Male Female P-value
(>4 years)
Mean SD Mean SD Mean SD Mean SD Male Female
Hematologic values
tWBC (10°/ul) 9.91 2.86 9.57 2.15 9.91 2.86 9.57 2.15 1.0000  0.9969
tRBC (10%ul) 5.48 0.06 4.93 0.39 5.48 0.06 4.93 0.39 1.0000  1.0000
Hb (g/dl) 15.53 0.55 12.08 1.19 15.53 0.55 12.08 1.19 0.9926  1.0000
PCV (%) 43.58 1.66 34.91 2.84 43.58 1.66 3491 2.84 0.9975  1.0000
MCV (fL) 79.67 3.06 71.50 4.21 79.67 3.06 71.50 4.21 0.9987  1.0000
MCHC (g/dl) 35.60 0.56 34.64 1.81 35.60 0.56 34.64 1.81 1.0000  1.0000
PLT (10%/ul) 459.33 291.41 379.20 201.38 459.33 291.41 379.20 201.38 1.0000  1.0000
Serum biochemistry values

TP (g/dl) 8.20 0.52 7.84 0.32 8.20 0.52 7.84 0.32 1.0000  1.0000
Alb (g/dl) 4.53 0.40 4.18 0.44 4.53 0.40 4.18 0.44 0.9899  1.0000
ALT (U/L) 55.33 18.01 45.20 7.36 55.33 18.01 45.20 7.36 0.9998  1.0000
AST (U/L) 35.00 1.73 38.20 12.42 35.00 1.73 38.20 12.42 1.0000  1.0000
ALP (U/L) 626.33 613.11 530.60 428.15 626.33 613.11 530.60 428.15 1.0000  1.0000
GGT (U/L) 76.00 6.24 98.60 34.46 76.00 6.24 98.60 34.46 1.0000  1.0000
Glu (mg/dl) 45.00 5.00 70.20 14.58 45.00 5.00 70.20 14.58 1.0000  1.0000
BUN (mg/dl) 30.00 4.16 25.20 9.09 30.00 4.16 25.20 9.09 1.0000  1.0000
Crea (mg/dl) 1.10 0.20 0.86 0.27 1.10 0.20 0.86 0.27 1.0000  1.0000
Chol (mg/dl) 156.00 8.19 125.60 41.69 156.00 8.19 125.60 41.69 1.0000  1.0000
tBil (mg/dl) 0.50 0.00 0.44 0.05 0.50 0.00 0.44 0.05 1.0000  1.0000
Amylase (U/L) 415.67 27.02 397.60 113.23 415.67 27.02 397.60 113.23 0.9998  1.0000
CPK (U/L) 166.33 83.08 152.40 96.93 166.33 83.08 152.40 96.93 1.0000  1.0000
TG (mg/dl) 91.33 5.51 86.00 30.41 91.33 5.51 86.00 30.41 0.9993  1.0000
LDH (U/L) 293.67 41.06 292.00 93.82 293.67 41.06 292.00 93.82 0.9999  1.0000
UA (mg/dl) 0.33 0.06 0.36 0.13 0.33 0.06 0.36 0.13 0.9295  1.0000
IP (mg/dl) 4.53 1.08 4.52 2.13 4.53 1.08 4.52 2.13 0.9962  1.0000
Ca”* (mg/dl) 10.20 1.10 10.26 0.76 10.20 1.10 10.26 0.76 1.0000  1.0000
Na* (mmol/L) 136.00 12.12 146.00 4.64 136.00 12.12 146.00 4.64 1.0000  1.0000
K* (mmol/L) 3.17 0.15 3.28 0.28 3.17 0.15 3.28 0.28 0.9733  1.0000
Cl™ (mmol/L) 89.67 8.50 97.40 4.39 89.67 8.50 97.40 4.39 0.9995  1.0000

*tWBC; total white blood cell count, tRBC; total red blood cell count, Hb;hemoglobin, PCV; packed cell volume, MCV; mean corpuscular volume, MCHC;
mean corpuscular hemoglobin concentration, PLT; platelet, TP; total protein, Alb; albumin, ALT; alanine aminotransferase, AST; aspartate
aminotransferase, ALP; alkaline phosphatase, GGT; gamma glutamyltransferase, Glu; glucose, BUN; blood urea nitrogen, Crea; creatinine, Chol;
cholesterol, tBil; total Bilirubin, CPK; creatine phosphokinase, TG; triglyceride, LDH; lactate dehydrogenase, UA; uric acid, IP; phosphorus, Ca’*; calcium,

Na*; sodium, K*; potassium, C17; chloride
TISIS; International Species Information System

glucose 62.67 +28.28mg/dl (P<0.01), creatinine 0.78 £
0.24mg/dl (P<0.01), cholesterol 128.42 £43.86 mg/dl
(P<0.01), CPK 241.92 +£272.14U/L (P<0.05), LDH
356.75+ 129.96U/L (P<0.01), Na* 140.00+
10.2Immol/L (P<0.01) ¥ C1™ 92.92 + 6.54mmol/L
(P<0.01)ZK ISIS ¥3%| albumin 4.5 +0.3g/dl, AST
60 £26U/L, glucose 103 £ 34mg/dl, creatinine 1+0.3
mg/dl, cholesterol 188 +44mg/dl, CPK 443 +229U/L,
LDH 541 +£258U/L, Nat 151 £4mmol/L ¥ C1~ 108 +
4mmol/Lefl ®J3l FoJstA @2 Fde HEH U
i, ALT 51.67 +20.52U/L, ALP 759.83 +643.06U/L,
BUN 25.13 +5.99mg/dl, IP 5.10 = 1.89mg/dl, Ca** 9.99
+1.89mg/dl ¥ K* 3.93+1.02mmol/L-E ISIS #5X%]

ALT 43+ 18U/L, ALP 590+ 252U/L, BUN 22 + 7mg/dl,
IP 6.2+ 1.5mg/dl, Ca®* 9.9+0.6mg/dl ¥ K* 3.7+0.5
mmol/L8} Bl 5}o] 503k Zpo] 7} Q1A= %] Gkopeh.
4 o]Aro A= GGT 90.13 +£28.75U/L (P<0.05),
BUN 27.0 £7.64mg/dl (P<0.05), tBil 0.46 +0.05mg/dl
(P<0.01), UA 0.35+0.11mg/dl (P<0.01) & Ca’*
10.24 +£0.82mg/dl (P<0.05)E e o] ISIS EFX]
GGT 57 £22U/L, BUN 20+ 6mg/dl, tBil 0.2+0.1mg/
dl, UAO.1 £0.2mg/dl ¥ Ca’* 9.5+0.6mg&} v 35}o]
oAl 2 A et ]Itk gHH, AST 37.00+
9.58U/L, glucose 60.75+17.29mg/dl, CPK157.63 +
85.98U/L, LDH 292.63 +74.25U/L, K* 3.24 +0.23
mmol/L 2 C1™ 94.50 +6.91mmol/LZA] ISIS %]
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AST50+25U/L, glucose 86+ 30mg/dl, CPK 480 + 620
U/L, LDH 537 +£359U/L, K* 3.7+ 0.5mmol/L 2 CI~
107 £3mmol/Lo]| ®Js F-2J5HA & e Hetl
Ach(Z+Zr P<0.01). ¥HA, TP 7.98 +0.41g/dl, albumin
4.31+0.44g/dl, ALT 49.00+12.29U/L, ALP 566.50 +
463.26U/L, creatinine 0.95 +0.26mg/dl, cholesterol 137.00
+35.49mg/dl, amylase 404.38 + 87.30U/L, TG 88.00+
23.34mg/dl, IP 4.53 +1.71mg/dl & Na* 142.25+9.00
mmol/LE YEJ o] ISIS 34| TP 7.7 +0.7g/dl, albumin
4.24+0.5g/dl, ALT 46 +22U/L, ALP 197 £ 131U/L,
creatinine 1.1 £0.4mg/dl, cholesterol 154 £31mg/dl,
amylase 238+ 107U/L, TG 79+ 63mg/dl, IP 42+ 1.5
mg/dl @ Na® 150 +4mmol/Lo} H|u s}l §-2]5t 2}o|
7} IR E A itk 3, 49S Vo R B4 A
S A= ISIS Harx|of ®= oA Fo4
Ato]7h QI = A U TH(Table 3, 4).
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=

=
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Qo] Boskd WA S 1SS HEA} vl wat A}
+= tWBC, Hb, MCV 4 platelet= -8-2]3t 2}o|7} 214
% z] ko Wb, (RBC W PCVE {04 oA @A, 1
21 MCHCE: fol4 QA 71 vebdeh. whe, 4
A 7182 4ot vlugt 41} 49 o]5}]
(RBCL= 41 ol4hct §o14 917 S hebh wie
Hb % PCVE= 94 Al =A vebsith gk, 4 A

2(4Q)S 7|20 7 ISIS 229} v|awst A 41 o]
stoll 4] (RBC= -2/ Al WA Wb whd, Hb 2
MCHC+= frold Al =71 Yebt e, 49 o)/l Al
+ PCV 9l MCV7} -o7d Al WA vrebstet. g,
B ASE VIEeR AUt Esh B4R SIS
A9F 229l Aol WERA] gt ol 27t
o R st R s IR
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2 %(Murray, 2003) A= v 2po]7F 9L
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= Lk, o' u A
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Aglo] o g ArFole] Ayeiea ANAT
A 1ol @ysieha HFAS ISIS HEA} H e
A3} albumin, ALT, ALP, IP, Ca’* 2 K+ 5-2]3} %}
o7} Q1A E x| &k, TP, GGT, BUN, tBil, amylase,
TG 4 UAE= F93H =2 43S Yehd ¥, AST,
glucose, creatinine, cholesterol, CPK, LDH, Nat 4 CI~
= YA R A UEh it b, A s
W) 7Ieo 2 A3t Aogt vlugt 2= 49 o]
B}of| 4] creatinine W amylase X|7} 43 o]Ako]| H|3 T
O A A e ¥HE, A Asdd)S 7IE S
2 ISIS 3#EEX|¢t vjwgt A3t 419 olsto A= ALT,
ALP, BUN, IP, Ca’* @ K*& {93t 20|71 QA A]
ko L}, TP, GGT, tBil, amylase, TG % UA+= 82|35}
A =2 S e 21, albumin, AST, glucose,
creatinine, cholesterol, CPK, LDH, Na* 2 Cl = $-9]
S W ARS vEgick ThE, 49 olael s
TP, albumin, ALT, ALP, creatinine, chole-sterol,
amylase, TG, IP ¥ Nat2 §-9]5t z}o]7} QA= R] &
ko), GGT, BUN, tBil, UA 9 Ca*t= §-2J5HA =
o A7 pebd HhH, AST, glucose, CPK, LDH, K+
9Ot folshl e Aee vehyoch g, 4
K4e T)EoR AU B B ISIS B
Fxlo} o142 Aol 7} A HA) ootk

AR d2Yzolol et HHAF kA= ISISO
Al AlEsh= Aol Fdstr] el & AtadE ©
o H|wsko] sjAlsh7]= ofB -t ZE A9 AEF|
2, A4 7178, 1A W Sofl whe 2 Apolzh vekd
4 e (Murray, 2003) E3F 7|9 B goiAtR O] §
v A 5 AR olur Ak W Foll T
z}o| 2 A ZF=Elti(Kwon 5, 2003; William, 2000).
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ISIS ] E3F AA AFS3A 1 G479l xJo], 7
Al )] zpolof o3t gtA|= Tw|¢fol JiE AR
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9= Ao ThFox 5, 2008). wh2hA] P EE AL
sl V1WA E 7 F2ol AR Aelel Aol BoldA
ATE doleislslo] fe) HEAE A&HOR B
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A Ee & 5 ATkl

A7+ e
Z2 =
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%@ 7|E 0= 44 o]5}9] (RBC= 41 o]/ H )
Fod AUA A et BHE, Hb 2 PCV= 94
QA=A UrebeLh ISIS 3#EX| 9 vt Ak 49

o|stol Al t(RBCE= 94 A RA yehd ¥hd, Hb
% MCHCE o4 Al =4 vetsten, 4 o4}
o A= PCV 2 MCV7} 594 SIA WA vebytth

YA 3lsLR| = 4 ©]3}of A] creatinine & amylase 2]
7F 4@ o)l Bl o4 IAl A yebetT ISIS
g9 uwat A7 449 ofslo| A ALT, ALP,
BUN, IP, Ca** gl K+te 9 o]3} 2ol 7} o]zqu] okok
O}, TP, GGT, tBil, amylase, TG % UAE= $-2|51A
=2 AH3FS e ¢l 1, albumin, AST, glucose,
creatinine, cholesterol, CPK, LDH, Na* 2 Cl = &-9]
SHA B2 AaFe UERSIEE 3, 49 ool A=
TP, albumin, ALT, ALP, creatinine, cholesterol, amy-
lase, TG, IP 9 Nat-& §-9o]st 2}o]7} Q1A= A ekero
1}, GGT, BUN, tBil, UA ¥ Ca’t= 9514 & 7
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