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Table 1. Selected items, methods & sample size

Item Method Sample size
Total Protein Biuret 2, 226
Albumin BCG 5, 200
Globulin T.P-Albumin 1, GBG
Aspartate aminotransferase Modified Henry 3, 089
Alanine aminotransferase Modified Henry 3, 214
Alkaline phosphatase Bowers-McComb 2,041

Lactate dehydrogenase Wacker 593
7-Glutamy] transpeptidase Szasz 373
99.9 .
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Fig. 1. Graphic presentation of Hoffman line from
the data on serum AST on the arithmatic
probalility paper.
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Fig. 2. Graphic presentation of Hoffmann Line
from the data of serum ALP on the logari-
thmiec probability paper.
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Fig. 3. Graphic presentation of Neumann line from
the data of serum AST on the arithmatic
probability paper.
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Fig. 5. Graphic presentation of Chung line from the

data of serum AST on the arithmatic pro-
bability paper.
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Fig. 4. Graphic presentation of Neumann line from
the data of serum ALP on the logarithmic
probability paper.
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Fig. ¢, Graphic presentation of Chung line from
the data of serum ALP on the logarithmic
probability paper.
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Al = wdg e N o), o] 47t
AR o] o dlgh PP E ko g T
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A4 oz va Feoh o] A4 HF 54 5%
gl 950 A E3 =E 2.5%9 97.5%4A 5 s 3
EE Pob4 ole AkitE A4 ER YA T
W 00% == 5% AdHHE 4 & 5 Uk o] o
Fo| glo] 4+ Hoffmann"2] 2] 2lef| 2] 2l 90%2] %
f1€ Tetg=t(Fig. 3, 4).
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£ A dE&de] 50% AFd U= A Ed FAE o
wke] £} (Fig. 5, 6).

4% 9 ;e

o] o o] Wk P4 5ol G YAAEY A4
27h ol ELEYE w2 Ao E B4 5o
slxlget. 282 ofv] FAY EFE AU
A ool #ebed A A4 FFel H AAUAE
8 AAAE AT LEF Al A A+ A
i 42F ¢ Aolete A sl HA £A T 37 F
A ywyoe 00%] A4 dAE FYshed wgie

1) WHEHY

Table 24 &1 & chee] sl AHapge| A A
2 W Est of 2 dhziEe] AP 4 HHE v
3t Ao|cl, B £ shifed] il A=2pFe] 4o ZF

Table 2. Normal ranges of serum proteins estimated by the present authors and determined by others

(Unit: gm/dl}

Author & method

Normal range{mean) estimated

Total protein Albumin Globulin
Present authors
Hoffmann's M.V 5.8~8. 1(6. 95) 2. 5~4, 8(3. 65) 1.9~3.6(2.8)
Neumann's M.® 5. 6~8. 0(6. 80) 3. 4~4.9(4. 15) 2,.1~3.5(2.8)
Chung's M.¥ 5.7 ~8. 1(6. 90) 3. 2~5.004. 10) 1.9~3.6(2.8)
Lynch® 6.3~8.2 4. 0~5.7 1.5~3.0
Bauer™ 6.0-=8.0 4, 0=53.5 1.5=~3.0
Wallach' 6. 0~8.0 3.5~5.5 1.5~3.0
Henry' 6.0~7.8 3.2~4.5 2.3~3.5
Kato'® 6. 0~8.0 4.5~5.5
Reece'® 6. 0~7.9 2.4~4.6
Tietz's 6. 0~7.8 3.5~5.0
A4l 6.0~8.0 3.9~5.2
74 8w 5.0~8.0 2.4~4.6
Aot 5.9~8,0 5.0~5.0 2.0~4.0
A3 5.5~8.0 3.0~5.0 1.B~3.7
Abbott VP 7.4~8.8 3.8~5.0

Mote: M, method.
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Table 3. Normal ranges of ssrum aminotransferases

7tA §A A %‘ﬂ%ﬂl #abe] Y

o 2
71E A A A A4a
estimated by the present authors and determined

by others (Unit: TU/L)
Author & method Normal range(mean) estimated
AST(SGOT) ALT(SGFT)
Present Authors
Hoffmann's M. (N) 9~32(20.5) 5~30(17.5)
Neumann's M.# (N) 8~22(15.0) 3~18(10.5)
Chung's M.®» (N) 7~26(16.5) 3~19(11.0)
Hoffmann's M." (L) 9~39(24,0) 9~40(22.0)
Neumann's M.® (L) 10~30(24. 0) 9~32(20.0)
Chung's M.* (L) 9~32(20.0) 9~34(20.0)
Lynch* 10~30 10~35
Bauer® 7=~30 12~30
Hengy'2 10~33 4~30
7 Akql 8w 9, 6~36. 4 7.2~42.8
A = 5.0~45, 0 SF-Unit 7~43 SF-Unit
e 5. 0~50. 0 SF-Unit 5~35 SF-Unit
A3 10~40 RF-Unit 7~40 RF-Unit
Abbott VP 10~3%0 IU/L 6~37 IU/L

Note: (N) and attached to the methods indicate that the methods were applied to the data in original
scale and in logarithmic scale respectively. About the symbols, refer to the foot-note of table 2,
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Table 4. Normal ranges of serum alkaline phospha-
tase estimated by the present authors and
determined by others {(Unit: IU/L)

Author & method Normal range{mean)

estimated
Present Authors
Hoffmann's M."* (N) 28 ~92(60, 0)
Neumann'sM.* (N) 45~94(69. 5)
Chung's M. (N) 32~88(60.0)
Hoffmann's M." (L) 48~93(77.0)
Neumann's" (L) 38 ~89(71.0)
Chung's M. (L) S30~88(68. 0)
Bauer® 2050
Henry!? 25~97
Tietz'* 25~90
gl 18 11.9~22, 2
444 4 {(Bodansky M.)
b al L 2. 027 6
4 {E-e:aaer-l-nwr? M.)
1 2. 2~28.1
A3 (Bodansky M.)
LE 0—43, 2
bl (Shank-Hoagland M.)
£ . 4~13
e (King-Amstrong M. )
Abbott VP 36~92

{Bowers-McComb M.)

Note: About the symbols, refer to the foot-note
of table 2 and 3.

e o Fio| s AgEY ge ddxwch o
A AabEe] A Wy s dhge] &
A4 nydelsd 53 p A=Eel 9% A4
HHE=3 0 Hve] AAg U3 44le A4 94
¥ AE2Ucd B4 9359 Had F4 H¥l e
2.0~3. 622 Fa= Ao F& A Loh(Table 2),

2) 9% aminotransferase

Table 3£ Aspartate aminotransferase{SGOT, 2]
# : AST 2 §5)2 Alanine aminotransferase(SG-
PT, ol#: ALT & 3-8) $4 2 &l Rslsd 2250l
A% A4 948 o2 shalEe] FAT A4 A
B4 w2dt Hele}, AST 2} ALT & #43|s] w3t
o Aapge] YL YHE FoH A WPgE A
4 FAUHN g shAdE A 2o
shabal Abqhel slel 4 & & H3m g, A0

AV 4yl ojatnl o HAES HYHFo| Pl

of glej4 el PF L X sl Aoz oldgce 2
#BoE Mapgo] g WR-E St FHY 2AF Neuw
mann®$] b 9 FVY wpdlo 24k SGOT 2 33
ihgkal gl 9~10IU /Lol 3 4 A=) Lynch® % &
HA% A8 wabEe] A4 T~108 3 J3|Fn A
2}58] 4k 30~322} £ Tl g9 Al 30~3339 3 4l
# gkt =pel4 Abbott VP |4 a4 gk 10~305
Azhge] 43 9 H3g] A4 HHE 28 ol A
AFS] AAdel4 3¢ AST & A4 U4+ 10~30
L2 Aibe Aol FE83A Ak, 2elm Azbge] d5
Hgkg st 24 AF Neumann™2| whef g &3
el ok ALT &) 434 4Hbsl 32~34& Lynch®
T4 HAE 4 shabEe] Al Ad18 4
A 4bdbel 30~36% W Had] gl o -=apE et 9
£ Lynch® §& $]4) 4kl ¥ thab o] )4 34 4
He gk 4~12 Apolel] elcl, =zl Abbott VE s
Al A 6~373 AaES] A W AFAES] A
4 HHE zedbebnl B4 454 4414 ALT
S F4A e 9-3E it Hel F&H b ol
Bt A apE2 fHSqle] i AST 9 ALT S 23
W s A 40E HAwg g5 thabEe] Mg ¢34
12 A4bqle] AST 9 ALT & ghsbe = it b2
7] o Fol] FF2AE o= ot gyl (Table 3),

3 WY WEeld phosphatase

H 4= €3 ot=zie]4 phosphatase{Alkaline phos-
phatase: o] 4} ALP = ¥-E)8 fH43ldl wsbed A=}
ol A A4 UHe 2 Tl Fe| A4l A4
il 5& vl adk selct. 22 3 YA FA4H 4
+ NP gt T Uy EY A% W g 244
ha] epEla A4 42 o il U= 4 ¥
gt 2ol A =2 ek aeinE o sHgE
Bt T8 HHF e ek drert = 29A F=] o}
HEtn +3¢ 49§ el shexle 3 ¢ 7 ¢
oaf M0l e YA E Dy En 53] YW ALP
o 42 A4l e e e FF 2EE
e delE by Aol A& 4ol dteo AAEe
e g sl T HHE £ FA4e] 959 4
q12] ALP & 4 He 2 Hsbes Ao & Helztn
Az Ekgieh, a5y ALP & &3 Yo 4 83~
932 Bauer™ H& A4 ¥ TapEe] A4 A7
o] A4 W] 90~97s Y Hst FHE A Ak
2% @5 xaFe] shg Jo~488 SIS &gk 20
~258c} b, o A abES] Ao 4gEia
2l Abbott VP ol 4] a4l 4k 4 ¢4 36~92s)
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Table 5, Normal ranges of serum lactate dehydro-
genase estimated by the present authors
and determined by others (Unit: IU/L)

Author & method Normal range(mean)

estimated

Present Authors

Hoffmann's M. (N) 93~208(150)

Neumann's M.» (N) 93~187(140)

Chung's M. (N) 95~178(137)

Hoffmann's M." (L) 95~220

Neumann's M.** (L) 95~210

Chung's M.* (L) 03~190
Lynch® 85~185
Bauer® 95~200
Henry'? 100190
Abbott VP 109193

Note: About the symbols, refe tﬁ the foot-note
of table 2 and 3.

Table 6. Normal ranges of serum gamma-glutamyl
transpeptidase {Unit: TU/L)

Normal range(mean)

Author & method estimated

Present Authors

Hoffmann's M."* (N) 6~41(23.5)
Neumann's M.* (N} 3~29(16.0)
Chung's M.% (N) 5~18012,0)
Holfmann's M. {L) G- 23022.0)
Neumann's M.* (L) §~30(14.0)
Chung's M.* (L) 10~21(12.0)

Lynch® (d) 12~38 () 9~31

Bauer® 4~25

Wallach'™ () 8~37 (o) 5~24

Henryt? S~40

3l e () 11~63 (=) §~35

Abbott VP (&) 11~63 (=) 8~35

Note: About the symbols, refer to the foot.note
of table 2 and 3§,

A 4 9 E3 2 Tals] H4 HYEE 2y 7
chal 4 R o] @ 4ol Ay WHE 0~
0Lz YL Ae] £5 AL E Y5}, Table 44
Al AR E Al g N whabge] a4 4k 41344
g A4 e AzbEe] ol 9 43 wiad 2 g
b b2 s ol FaAdAE wame o glodo

( Table 4).

1) WY |4 44 F4 (Lactate dehydroge

nase)

Table 5= 94 #4 W44+ F4(Lactate Dehyd-
rogenase: ¢|3} LD 2 $.5)2 f4a)d lafed 2=
Bl A% F4 YN E e Ga}pSo) | <l g A
4 HHEE vl met Felch, Table 5ol 4 45 A=}
w4 A HHE B A A Bell o gL sm F
U HHES Adbe] Yoz 29 Haoldatn
TEL AE WEile HHEY 4oucg e 2y
vebuba sloh, LD 9] $42 71 3 dale) glela o<
AT EEE e AL A4 $E2F s AdAe
dH=4 ¢ + glrh. 2e g Lynch” 52 51498 g
N Wabge] AAT AT LD a9 a9
3 ek 85~1005 4Feh 185~2008 23 giefel LD 8
FHAE A4dd delMe A4 AT LES Yon
Hotx Fupsiel, =eld AalFe] ol WHS FHn
Tk LD Sy dsieh 81540 P4 U9 W Abbott
VPel 4 aAlslqr A4 Hgleq ¥ da49 g3Fq 3
84 #4AF 24 ¢obd 95~2002% Al
Ael F& A F=H(Table 5),

3) W8 7-Glutamyl transpeptidase

Table 6ol 4| &3 7-Glutamyl transpeptidase(s]}
GGT & §5)9) 4o sl 2|a}5e| 2aer 3
T YA ES B gl A A4YHEE o
t Heleh Table 6ol 4 A4 x5 223 Wiys
ol A4 Tell el B E HT T Y EY 8
a3k gabe]l B 294 #hA ehdsln dag 4
o Fébe W52 slgs 4uc} b, Lynch® &
& HAG 25 gralge] A4 8 Fq GGT 2| 34
HHE 2o duby ok de] Y4 uc) Ha Wy s
b, 28 2R Aalge] dg Ws dn Sy A
A HHEE 85 GET 8 F4 UHE A sl o
2 g7l = e} AabEe] 233 GGT S 4 wWs
g shakal 9~102 HF402 A4 9y 4~58c) 2
H2ES A4 21438 T8 9 2q~403 A Y
Agtetn el Fef, e 3]0 ST
el Al GOT & A4 d4igl da) 11-635 4 g
~385 b AlabEe] Abqre] who}, ol ao) ik A}
wol o] it B} F2) e sl Hela Ex
W BT g EA A ejdale] 214 4 deAe o
HAeHe € 7 god YolE 2 948 dvge f=t
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g Helete 4ol 2ehz 42}, Abbott VP
ol 4 A4 2l 11~63, o= 8~358F A =}s] F 3
AF ¥ o8 g2 A4 d4HF nH a4
+ FA44 GGT 4 43¢ A4 H4+ 10~4322
Adte Aol F& 3 FAH(Table 6).

2 9o

A zt5g fldl4H AMg Hoffmann'’, Neumann®
% A by Fell Hale] AA44Y dyoeyy Y4
Z AE A4 gFEs A4 4§ FHa et
A o]z & #Hrtald Azl FAdzAe B3 4
8 A4 HHE 3 el A FHzA {ie

1) fd 3 9w, o4 9P % ¥4 FEE
kel A4 Wele 2t 5.8~8 0gm/dl, 3.3~5.0gm
jdl 2 2.0~3, 6gm/dl o] o},

2) §A AST o} ALT & 4§ sk 34 9
He 9~30IU/L 9 9~841 U/L ] =},

3) ¥4 w3e|4 phosphatase {4 3| (ALP)S 34
W 3] 3= 30~090IU/L o] c},

4) 43 #4 et B4 FAF(LD)Y A4 W4
+ 95~2001U/L o] =},

5) 84 7T-glutamyl transpeptidase(GGT)2 4
W= 10~431U/L o],
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= Abstract=

Normal Values of Liver Function Test in
Korean Adults Indirectly Fstimated by Ana-
lysis of the Values of Patient's Blood Samples

Sung Ryul Kim, M.D., Han Chul Son, M.D. and
Soon Ho Kim, M.D.

Department of Clinical Pathology, Busan National
University Hospital

It was desirable for each clinical laboratory to
have its own normal ranges, though it may be
cumbersome and cost-bearing. Patients’ lakoratory
data of each test had recently been attempted by
statistical analysis in an effort to obtain indirect
estimates of the normal ranges. For this purposes
the authors have tried to estimate normal wvalues
in our laboratory from routine clinical laboratory
test items, using three statistical methods proposed
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by Hoffmann, Neumann and Chung. The laboratory
studies were carried out by Abbott. VP biochemical
analyzer at clinical laboratory, Busan MNational
University Hospital from January, 1983 to August,
1983,

The normal ranges estimated by the authors are
as follows:

1) Normal ranges of serum total protein, album-
in and globulin are 5.8~8.0, 3.3~5.0 and 2,0~
3. 6 gm/dl, respectively.

2) Normal ranges of serum aspartate aminotans-
ferase{AST) and alanine ami'nutmnafarnulthT)
are 9~30 and 9~34 IU/L,

3) Normal range of serum alkaline phosphotase
(ALP) iz 30~a9n 1UsL.

4) Normal range of serum lactate debhydrogenase
(LD) is 95~200 IU/L,

5} Normal range of serum gamma-glutamyl tra-
nspeptidase (GGT) is 10~43 JU/L,
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