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ABSTRACT

This study was done to investigate the rclationship between ultrasonograph fat density
(ULFD) using objective measurement and serum enzymes for testing liver function in 101
healthy adults(43 males and 58 females). Average serum enzyme activities in males and females
were GOT 27.111U/L and 22.461U/L, GPT 34.06IU/L and 18.50IU/L, and y-GTD 37.67
IU/L and 17.201U/L, respectively. Males showed significantly higher activities of GPT and -
GTP than females. ULFD of the obese group(BMI>25) was significantly higher than that of
the nonobese group. GOT, GPT, and y-GTP tended to be high in the obese group. GPT and
¥-GTP of the high TG group(TG>170) tended to be markedly high for males, but not for
females. GPT was positively correlated with ULED, body weight, and weight-to-height ratio,
and y-GTP was positively correlated with body weight, weight-to-height ratio, BMI, and KI.
ULEFD and y-GTP were positively correlated with serum TG. These results suggest that, among
serum enzymes for testing liver function, GPT has a close relationship with ULFD using obje-
ctive measurement, while GOT does not. Also, v-GTP has a close relationship with parameters

* for obesity. (Korean J Nutrition 31(1) : 28~35, 1998)
KEY WORDS : ultrasonographic liver fat density - GOT - GPT - y-GTP.
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1) MAFAE &Y

"= General Electric Medical SystemAtel RT-
fino Z&929g7]o 5.0MHz curvilinear transdu-
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man-Frankel®] Y922 y-GTP &AL Rosalk-
i-Tarlowe] W90 & spectrophotometer(Coulter
Cell-Counter, S-PLUS IV. ¥IZ)& 505nmelA 3
gatact,

Total proteine Lowry 59 Wi'"& o]&3l &
a1, glucoser ELWHES o]&dl] AE g3t
AL KitE AHE-st S8ttt

Total cholesterole EAY-E o] &3laf =+ Ran-
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m-ula®g AHEsl] Al ol AP AAS
9] ¥ B A3 9l LPH ratio(LDL-C/
HDL-C)¢} TPH ratio(TC/HDL-C) ¥ atherogen-
ic index((TC-HDL-C)/HDL-C) & A}sAt}o?,
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IBW=(Height - 100) x0.9
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469 (2 204, 9 26%), 50~594 207 (& 6%, <
14%), 2] 2 604 o]/de] TH(d 39, o 4%)ol ).

ZAMNAAR] A%, A%, ¥AlF, BMI, Kl #2=
Table 13} &2t B 247 2FL @Ak 35 173.0
cm, 72.4kg, 22 73 159.1cm, 56.3kge]|31c}. HA)
& 3271 420, AR 35.024 FA7E AR &
A 02 (p<0.001) ZA YR BMIY A gt
£ 24.3302 YERa, ozxh= 22,292 Jeht EAA
22 §279l #po)7h YA (p<0.01), K+ FA} 111.
04, A= 106230102 EAHoZ Fo7Ql Aole
Sivel=g

2. 9% M5 RA IY X OuA aF

A ZARNEAS 7155 B9 R 8% @A
2 Table 29 2tk GOTS] H-2 24.441U/Le]
o @2k} 7% 27.111U/L, &) 235 22.461U/LL
E Yeht Gt g3t v g2 A%e By
B EAAY #9482 . GPTS B4 23.

Table 1. Anthropometric measurements of subjects

Anthropometric Male Female Total
measurements

No. 43 58 101
HT(cm) 172.84+ 5.2*** 159.1+ 3.9 164.6+ 8.0
WTikg) 723%+104** 563+ 7.3 62.71+11.7
W/H(kg/m) 420+ 0.0* 350+ 0.4 38.0%+ 0.0
BMI 243+ 27% 223+ 25 231+ 2.8
Kl(%!) 111.4+12.2 106.2+12.1 108.2+12.3

Mean=+SD

HT ; Height WT ; Weight W/H ;. Weight/Height

BMI : Body Mass Index=Weight(kg)/Height(m?)
Kl ; Kassura Index(%)=(BW/IBW)x 100

** . Significantly different at p<0.01 by t-test
**+* ., Significantly different at p <0.001 by t-test

Table 2. Liver function enzymes, serum protein and gli-
cose of subjects

Ch,ar_ader' Male Female Total
istics
No. 43 58 101
GOT(IU/L) 27.11£16.89 2246+ 9.92 24.44+13.46
GPT(IUL) 34.06+34.88** 18.50+11.87 23.12+25.52

r-GTP(IU/L) 37.67+36.26** 17.20+ 8.19 25.92+26.34
T-Protein

758+ 0.42 750+ 036 7.53+ 0.38
@/d))

Glucose 530612163  79.60+13.89 81.07217.59
(mg/d))
Mean+SD

GOT ; glutamic oxaloacetic transaminase
GPT ; glutamic pyruvic transaminase

r-GTP ; r-glutamyltranspeptidase

T-Protein ; total protein

** ; Significantly different at p<{0.01 by t-test



12IU/LelH, ¥k 34.061U/L, <xh= 18.50IU/L&
2 veht $it §2482(p<0.0D) Aol7t AL,
~GTPe] Hi& 25.92IU/LelH, drke 37.67IU/L,
e 17.20IU/LSE Jepgon Wizt fo#<l
(p<0.01) ko7 ATk Total-protein®] Ho-< 7.
53g/dlel™, dAle= 7.58g/dl, A= 7.50g/d1Z viE}
Wt Glucosed HT-L 81.07mg/dleln, Fake 83.
06mg/dl, A4 79.60mg/dlel it}

BA9 GOT, GPT, r-GTP, T-protein, 121 gl-
ucose® & - W BT FAEA® o] 25 A
o}, GPT € vGTP7} =tE ) dxloll A A vehd
AL AdolP] AFe} A HE A, ol& HU
7t SR AolE QAT &2 JHA F 24
d Aoz AgHY 5 EAE F r-GTPE glutat-
hione® #-& r-glutamyl peptideZ 71281 & o
¥ & rglutamyl’| & t& ol =4kojL} peptideoi]
Aolsle AAZ 7H4AF9] BHRAQ A o5
o] B3] g9 WHF WAL dgel delA Y.
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29t 24 triglycerided) M2 Zagc Ao
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ZANAAY 83 eEA 843 ANER
(ULFD)9] H]521: Table 334 2t} ZARNEALE 714
W e7l 1200 HES 1T FATeR Ea 12001
T8 27 HIFATeE o] & ZF 130 559, 2T
o] 46Hog EFHUXN, ©]& GOT. GPT, rGTP,
glucose| 9} ¥l ma] Hokr}

GOTAA 13L& 24 811U/L, 222 24.00IU/Le 2

Table 3. Liver function enzymes of subjects grouped by
ultrasonographic liver fat density

Characteristics ULFD
<120 =120
No. 55 46
GOT(IUNL) 24.814+14.56 2400+12.16
GPT(UNL) 21.14+16.18 29.89+33.02
r-GTP(IU/L) 23.14+16.58 29.52+14.14
Glucose(mg/dl) 7932+ 949  83.171+23.91
Mean=+SD

ULFD : Ultrasonographic. Liver Fat Density
GOT ; glutamic oxaloacetic transaminase
GPT ; glutamic pyruvic transaminase
r-GTP . r-glutamyltranspeptidase
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Yelgten, GPTE 130} 21.141U/L, 23°] 29.89
IU/LE w3AT &4do] Zrlshe A3-E HI9A
gt 913 Aol itk rGTPE 1] 23.141U/
L, 27 29.52IU/LE WJERste™, glucose® 1]
79.32mg/dl, 2] 83.17Tmg/dle| et

GPT¢ r-GTP7} f9#&olAe F%AT 27X
Z7lele A4S HAed, o A% - ALFPY
ArAztel dxeh AW )T EAE B4
A dslede AFEFE0] &R G2 4
Z - ot E® 9} vkl FPe 7o) A AT tran-
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Lefkowitch®™ = Azt & iz} GPTZF GOTES:
o s 7tedtel AEE vekdvy Bug bt
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Az} vlwteol HlmE Table 49 2tk ZANAAE
BMI7}F 250928 17 (nonobese group)2.& 3k,
25014 FS 27 (obese group)o® o] E A
170] 839, 20| 18 o g BRYUT, ol ThA%
Y= (ULFD), GOT, GPT, r-GTP, Total-protein,
glucose] ¢} ¥} E3}kr}. ,

ZARR AN 172 AW EETE 118.2301 %,
27-& 127.272 Vel T2 folFd A)E Y
H(p<0.05). ‘gt A$ 172 120.96, 272 126.72
Z Uehgon] ozl 130] 116.31, 270] 128.142
e} gy 2% 230N 7R =r) Sl A
£ EFA #2189l Aol ek Azt A=
H)tate] Ao et Leevy 522 A3t F=
9} nivtel Awol= AAAAI} gk 3 9HH | Pet-
ersen $9& H|go] A &4E AW7te] A zo] 4lsict
T S9R, FAE - olHEPe] ATNME Xzl
FEEEuner) ZosRed, £ AT vl
BErh ZrleEA AMUE 94 ZkEE Age
2t o

GOTE 1i20] 24.01IU/L, 20| 26.441U/Lo.2 1}
ehkon dxle] A$ 17e] 27.681U/L, 23] 25.45
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IU/Le2 Jedt) oJzle] %9 13te] 21.701U/L,
270l 28.00[U/LL2 274 £& X8 B
FolAQl atole BolA] g3krt.

GPT+& 1401 23.92IU/L, 2°] 30.661U/Lo.2
27 2 S EIAAY Fodolx= Fta,
dalke] 3¢ 130l 33.531U/L, 2] 35.631U/L, <
AR 10] 17.90IU/L, 23] 22.851U/Le.2 velyt
th. GPTE B4 EFoAM FoHolxe kATt v
gk go) Aol mhel FUkhRs AEdE By e, ols
NG - 4B T G AT HRRS
o 37l W& GPTe oA 7P Baslle
o, A7t Bl AYzHErA o) F AL vlRke]
7t A8 E 2ol yehdtns 2ud vl glo®,

r-GTPE 13°] 24.281U/L, 2°| 33.441U/LCo&
velton, dale] 79 12°] 36.75IU/L, 20| 41.
451U/L, 9A9] 7% 1ol 16.70IU/L. 2F°] 20.
851U/Lo.2 Yeh} r-GTPe] S0l = H|ghZdA =

Table 4. ULFD, liver function enzymes and serum pro-
tein of subjects grouped by body mass index

dH rlsrad] A4

< %S Do f9AQ Aol vehtA) skt
Total-protein®} glucoser ¥ =F 123} 2wt
Aol & VeRA] ekgiet.

5. 8% MsRA ZY X DU FYAYY BY

ZANEANS] 84 W) e s B4 2 vy &
gA 4] ¥ Table 59 2ol ZAMAAFAE TG}
1708 9H2 S 1222 3l 1700)133S 2708 Y
o] £ ZAF 1] 829, 2F0| 188oE EHHUL,
°]& GOT, GPT, r-GTP, Total-protein, glucoseX|
o} vlaws] Bk},

GOT= 17ellA 23.691U/L, 2794 28.161U/LL.
2 vehdct gdxie) 3 172 25.80IU/L, 222 33.
SIU/LE2 22914 GOV Brleke A 24
g ol HQl Aloje HolA| gskm, oAte] S 17
22.031U/L, 272 24.841U/LHt}. GPTE 13°] 23.
00IU/L, 2&°] 38.771U/Lo& 2794 GPT7} &7t
dhe 43S BEAT 94 Aol UehiA] gt
I, gRe] 7§ 110]28.55IU/L, 2] 62.421U/L.2.
2 2T A F7Ike 43S BAXT 94 #
JAQl Aol & Holx] ggir}. oizle] A$ 139] 18
65IU/L, 27t] 18.811U/LeINH. r-GTPE 1T0] 23.

Table 5. Liver function enzymes and serum protein of
subjects grouped by triglyceride.

BMI
Characteristics K25 =25

(nonobese group) (obese group)

No. 32 11
ULFD 120.96+15.52 126.72+12.42
GOT(IUL) 27.68+19.36 2545+ 5.69
Male  GPT(IUL) 33.53+38.71 35.63+21.49
r-GTPUIU/L) 36.75+40.45 41.45+20.71
T-protein(g/dl) 756+ 0.45 7.66+ 0.28
Glucose(mg/dl) 84.62124.14 78.54+11.30

No. 51 7
ULFD 116.31+13.40  128.14+27.23
GOT(IUA) 2170+ 9.32 28.00+13.05
Female GPT(IU/L) 17.90+10.43 22.85+20.16
r-GTP(IU/L) 16.70x 7.94 20.85+ 9.70
T-protein(g/dl) 7.50% 0.33 7.50% 0.55
Glucose(mg/dl) 78.88+13.65 84.451+15.62

No. 83 18
ULFD 118.23+£14.32% 127.27+18.78
GOT(UN) 24.01+14.25 26.44+ 8.99
Total  GPT(IUN) 23.92+26.29 30.66+21.36
r-GTP(IUL) 24.28+27.38 33.44+19.80
T-protein(g/dl) 7.52+ 0.38 7.60+ 0.40
Glucose(mg/dl) 81.09+18.49 81.00+13.09

Mean+SD
BMI ; Body Mass Index=Weight(kg)/Height(m?)

ULFD : Ultrasonographic Liver Fat Density
GOT ; glutamic oxaloacetic transaminase

GPT : glutamic pyruvic transaminase

r-GTP ; r-glutamyltranspeptidase

T-protein ; total protein

* Significantly different at p< 0.05 by ANOVA

Characteristics LiS
<170 =170
No. 36 7
GOT(U/L) 25.80+15.35 33.85+23.66
Male GPT(IUL) 28.55+£20.66 62.42+70.04
r-GTP(IU/L) 33.781+25.58 67.85+69.41
T-protein(g/di) 761+ 0.43 738+ 0.31
Glucose(mg/dl)  62.97+2257 83.57+17.38
No. 46 11
GOT(UL) 22.03+10.85 24.84+ 7.28
Female GPT(IUNL) 18.65+1299 18.81+ 5.70
r-GTP(IUA) 1634+ 797 2145+ 8.23
T-protein(g/dl) 7.50+ 0.37 7.50+ 033
Glucose(mg/dl)  79.15+14.49 82.00+12.08
No. 82 18
GOT(IU/L) 23.69+1293 28.161+15.83
Total GPT(IUNL) 23.00+17.40 38.77+47.21
r-GTP(IUNL) 23.98+19.84 35.611+45.54
T-protein(g/dl) 7.55+ 0.40 748+ 0.32
Glucose(mg/dl)  71.06+18.45 82.61+13.59
Mean+SD

TG : Triglyceride

GOT : glutamic oxaloacetic transaminase

GPT . glutamic pyruvic transaminase
y-GTP . r-glutamyltranspeptidase
T-protein : total protein



98IU/L, 2] 35.611U/Lo.2 Wehsta, dake] 4%
1] 33.78IU/L, 22°] 67.85IU/LLE 234 %
7¥ehe 7S BAAIT §9A4 Aole vEhiA] &
ket o3zbe] 7S 170] 16.341U/L, 23] 21.451U/
Lol2it}. Total-proteine 1] 7.55g/dl, 27°] 7.
48g/AIR T, FAL AS 1ol 761g/dl, 23] T.
38g/dIZ ehta, oxbe] 74 17e] 7.50g/dl, 2
o] 7.50g/dIAth. Glucose= 12°] 90.82mg/dl, 27
o] 82.61mg/dIZ YERGT, EAe] ¢ 130 62.97
mg/dl, 2] 835Tmg/dlE 22X E& A¥o]
ehth oAte) 7% 1] 79.15mg/dl, 23l 82.00
mg/d13ch.

aate] 7% GPTe v-QTP7} AR ] 50 ub
E o] Holx| @& whd dzle] 7Ll $A49A
o] T FolA dAE] Frlshs S Be 3t
Az e R Jehiiied | Ay - g e e
G217} AAle] wlE] x|Hzld] 28 93] 5. TR
el v|Rke] F o] me} 5. 1ufdlA 154.0809) 23}
t 93E 2dFen r-GTP/l 2 259 2.14),
TG7} &€& 4% 2509 =g Betky 25gh bt
ok 2B A9 B AFAAE IF vmshle
g} TGe 531 gk A% Awzte] 98E &
4 = 9le Ao AlgEY,

6. AP, W5aL, DUEN MMHZEA W
YA DY YA
584, @E a8la glucosest HAIUEE,
AAAZA ] FHEA £ AR, WsEL ©
wl A3 Gy dol sl ] AHRH Table 6,
73 2t} GPTe AZ, viA% € 3AWE=s} 79
<l %ol FEBAE AL (p<0.05), -GTPE
AF ¥AZF, BMI KIS #9139 %o 4adAE ¢
EIATHp<0.05). =& glucose: TAIWL L9} 79
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Qo] AATAE Vet (p<0.05)(Table 6).
o] Axk= GTPY glucose?t AL =E 71 2 vt
G, r-GTP/F MU EE 718 & wkd kg AALste
ot skl

A== TG §22Q G AABAE Ve
WA (p<0.05), GTPE LDL-C, LPHS} #<l3<d
&9 4EEAE ERIAHp<0.05). r-GTP= TG,
TPH % AI®} <3<l o 4aRAE Jehliich
(p<0.05). Total-protein® LDL-C, LPH$} <4
9l ko] 4aAAE VR (p< 0.05), glucoses
TC9} #9179 <ol A#AAE Vel p<0.05)
(Table 7). 83 TG =/} AHAWE= 2 rGTPS
FAHQ AAAAE B R A TG ¥t TC
B} AFF) vt 2| Re) IS dTEA vl
TGt 4%y F83% 9galle] @ 4 o] BEx
% ule} o] Z7]F = TGZ7F TCEE vl RISHA

Table 6. Correlation coefficients of liver function enzy-

mes, protein, and glucose with anthropometric
measurements

GOT GPT r-GTP  T-Protein Clucose

WT 0.1594 0.3377** 0.4783*  0.2039 0.1353
W/H [0.1415 0.2989** 0.4818**  0.1621 0.1647
BMI 0.1133 0.2265 0.4361**  0.0521 0.1975
Ki 0.0941 0.1809 0.3793** -0.0215 0.2056
ULFD |0.0471 0.2332* - 0.1295 -0.1941 0.2456**

GOT ; glutamic oxaloacetic transaminase

GPT ; glutamic pyruvic transaminase

r-GTP ; r-glutamyltranspeptidase

T-protein : total protein

WT : Weight W/H : Weight/Height

BMI ; Body Mass Index=Weight(kg)/Height(m)’

KI'; Kassura Index=(BW/IBW)x 100

ULFD : Ultrasonographic Measurement of Liver Fat Den-
sity

* ; Significantly different at p <0.05

** - Significantly different at-p<0.01

Table 7. Correlation coefficients of ULFD, liver function enzymes, protein and glucose with serum lipids

TC TG HDL-C LDL-C TPH LPH Al
ULFD 0.1270 0.2337* 0.0495 -0.0008 0.1234 -0.0157 0.1235
GOT -0.0317 0.1090 -0.0543 -0.0845 0.0066 -0.0767 0.0066
GPT -0.1204 0.1920 -0.0823 -0.2202* -0.0975 -0.2286* -0.0975
r-GTP 0.1571 0.2132* 0.0034 0.0518 0.2060* 0.0668 0.2060*
T-Protein 0.1388 -0.1265 0.0116 0.2159* 0.1534 0.2230* 0.1534
Glucose 0.2676* 0.1236 0.1825 0.1888 0.1822 0.1217 0.1822

TC : Total Cholesterol

LDL-C ; LDL-Cholesterol

Al ; Al=(TC-HDL-CyHDL-C

GOT : glutamic oxaloacetic transaminase
r-GTP ; r-glutamyltranspeptidase

* ; Significantly different at p <0.05

TG ; Triglyceride

TPH ; TPH=TC/HDL-C
ULFD ; Ultrasonographic Measurement of Liver Fat Density
GPT . glutamic pyruvic transaminase

T-protein ; total protein

HDL-C ; HDL-Cholesterol
LPH ; LPH=LDL-C/HDL-C
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