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A Study on the Nutritional Status of Korean Fatty Liver Patients

Kim, Mi Kyung * Kim, Hyun Jin
Department of Foods and Nuirition, Ewha Womans University, Seoul, Korea

ABSTRACT

This study was performed 1o see the effect of nutritional status on fatty liver. Subjects were
219(male : 174, femalc - 45) fatty liver patients living in cities, and 10—60yrs old. Nutrient
and alcohol intakes, health state and medical history were investigated by individual interview,
and blood sample was taken. Results werc as follows ; Most subjects were obese and overwei-
ghing, and suffering from hepatitis. Calorie and carbohydrate intakes of male and female paticnts
were lower than mean intakcs of normal citizens. Protein and fat intakes of male patients
were higher than mean intakes of normal citizens. Proportions of protein and fat to total
calorie intake in patients were higher than those of normal citizens. Alcohol intake was markedly
higher in patients than normal group, and increased with increasing body weight. Scrum total
cholesterol, HDL-cholesterol, total lipid, total protein and albumin concs and Hb and Hect
levels were in normal ranges. But serum TG level of patients was higher than normal level.
Serum total (atty acid level. ©-3/w-6 and P/S FA ratios werc higher in patients than normals.
Serum iotal EAAs, NEAAs and all AAs levels of patients were higher than normals. It is
plausible that high animal food and alcohol intakes, excess body fat and hepatitis were associa-
ted with fatty liver.

KEY WORDS : fatty liver * nutritional status.

Mo B 23, A B ge) Bolde FREUN B
27 GUE 44 59 4HE fAsed ey
BolAE BestE, Bud, Atn 2 9% 483 380 dojum Yo,

&E AR ohlel, 28E ke WAL S ol@ ol JBUA AW, &, Do, 222,
4EAe) 524, Ade] F5E Fe 2 A Moy, FBYEL So o3 49 H9 o
Terel (9954 84 69 A B9 daFow e Ape] HdE A

fs' ocl—*rLl“ S%19<;»0~1995i41 Fgx AT 5272 v % I G,
AT AA A7ulel gste] o] FolH g 53], Agzte ZAdez JH )= Ao

- 715 —



A

o

AR A717Ee] ey, HojAwe] AR &, &
Dol Ay, wake] 4T M3 5ol vk IR
Z 09 adipose tssue?] FA4AW(TG)e] HArtetA

G

A5uaso 44T frel A olFoz B3
52 Aol B7HeTh ZvbE 23 9 A
F AvE Doz $UEc} FAALE THD

zA5o] AYzte dot
A Aol AAW elN fol ALE
Fepos FHE7) 93 2R SR Y] TA
H5jol Auztel "ok m@ Aws] 4P
2

@al olujeh Aatel R gebqE Akl
[ zE ko] dzA L}E}b}t} 71 Az 7lol e
Ao FAE A FAe Zole A
Bom 7Y ALE WA A B0 AaRle
Ak 99 o 0o FARe] d 45
Aciy O -1 3 Aol arachidonic acid(C
90 48 FTFIT A N FEAY ‘ﬂ"’l‘o ‘521:'
#Fon HusQul’, o8 AWty 4HA

R gAke] B8] & Th BA AW FH 8o %Lﬁ‘:é} mu

wdl chala dy o 2 9ls) 7kA|E W lipoprotcin
(LP) FHo] A2 & o FolA3 o]z As|
Az "} o) ZH| /-245]01 A7 Qo & 011;]_")
9Z2 B Y3A B2 Asjel oa chael
NADHS$} acetyl-CoA7} gH&o] A =6 NADHE di-
hydrcuxyl acetone phosphate25-8] glycerol-3-phos-
phatc 342 2314 7)9, acetyl-CoAT fr8] A4}
A 1) cholesteryl esters TA)-Z = AITH). ubElA]
d=Zz 93 Fgo] &R H glycerol-3-phosphates}
#2] Aol AL FA st} Il FAAY
28 g do AWTS AT
A} Agel FEAH A IF
T EEER gRE oFA LEHS
o= AT Aol d#Aete) BHAS
| 28 =B waky g2l AW B
QA E FHST AL oD A B
b odorsra @E“ﬁ] AARe 2 ol FolHo

FAAE AV BAT

=13

o

o,
= L=3
n %
SEE

Li,l
i)

!

(=]

fo Ao
rgﬂ',r\irﬂ
fo ¢

1..
o j

o

2 e o
i

L
=

el
fo

KHAJ- Z o

3
o, F434
Asist AR T _LA}%}L B3 4

m‘g
DQ
= 2

ek
o 12 g ™
o2 b

B3e) Gge)

we A Mo Yoy A, obElmdt AR
A vud god o k.
H]—,{goﬂ

X]H*ﬂ w3 A A g e AAE T ey 9l
Al AR &
a7 Ao 2 ?ﬂ?ﬁs} 174 ~684] 8] 7L 254
o ! g oz FEAE o
| AlBEd e} BARE 19919
79~19921d 290 AP AdEA F 254F
195.(31749, o & 45‘1‘)
< FAA LT

1
208 38 wE, 24-hour recall HHH-E o] &3
# e, & 43 A & =AY

Hemoglobing  ¢yanmethemoglobin® 1), Hema-
g Y g

tocnt-S microhematocritd 14, 38 o-ohiidine™
1) Total proteing Reinhold®!?, Albumin& Bro-
mocresol Green(BCG) A AT, Alkaline
phosphatase’= Bessy-Lowry® !, Serum  Glutamic
Oxaloacetic Transaminasc(SGOT) %} Serum Gluta-
mic Pyrubic Transaminase(SGPT)+= Redman-Fran-
kelH19, Total lipide
acetylacetone®'®), Cholesterol® &A4HW, HDL-

cholesterol- & heparin-Mndly® 92 o]&&f FALS}

Fringes® !9, Triglyceride®

Aok B ojolicalzt FR AWAE BR 1187
(2187, o 13198 g BAGRT B=
Foz 200 o] ety 27 20%e] AL ¥
EEE- 1o

3. K= 2l wy

FFAALEE 24 8 HE
Azg T AE gGokr) rags®) Iz

2%
443} programel o8] dda ¥ HAFE AHFS

5] 48

= E%‘%"

~ 716 —



FEAGT S AL AF dP} BUED

o & F/HE GTHEFE o859 14 BH ¢E
AAFE At
%7.1] 2] SAS-Package!®ZDE o] &8} q=0.

5 ol Al student t-testZ 2t i
9]/‘5]% A3tk

B A e

& ot

1. ZAICHARLS] APby AEZRAL

1) TAMHAR 2| YUty E4

AL dAe] de] HE2 795% 1205% R
A7 & e AN AU 98 22T
Table 1o viebd B¢} Zo] Eapo] A 3
7t 57.5% 2 7R wokm, ofzbe]l AL 50~60
7} 822% =2 7HF w2qith

2) mAIChAIRIS] AIBTH 2 7S Al

ZA A dA fFL ERAF A
(2174 —100)X0.9)el] 2laf A2kt & Fatel 45

To] EEAZE 10% ol ASE FAA
2, BAe) AFzTEC BEANF 10~20%
Ase BAFZ Te)a BAke) A2 HEo]

¢ ofy Hl'

FEEAFY 20% o]
2351920, Table 29} Zo| Yo TF u]ghEo]
71 2ok o2 sAFye] ¥k

7715 AAF AEZ AAEE4s Alkaline phospha-
tase, SGOT, SGPTE Jdola 2Algl A3t Table
33 23 o)& FFuAVe vmste] Bt
Alkaline phosphatases= ‘g Z+2} 87.5U/1), 91.6U/N=
AP gleledt, 4Rl 741, SGOT=
Yabe] AL 393U/, oixbe] AL 362012 BF
FAEA (40U FARAY  40e]  TMART
SGPTE 3719 724 65.8UA% AAASHAIQ] 40UNS
A dolow, ozt GA] 457012 FAHYRG
= viersol

Beg BT oz B

(1) doka 43 e

AL iAo AA dod A H g i dae
Table 49 2. o] Bxpe) HAFL FU B
FA} H31A41(1989)200] Aol T WA Al k)
Hws) B d @3 G5age g BF EAE T
wol gA@e] Aglen], duAd P oo
G =A B thh wA A ZR O 9

Table 1. Age distnbution Unit ! No.(%)
1029 yrs 30—49 vrs 50—69 yrs’ Total
Male 13 (7.5) 100 (57.5) 61 (35.1) 174 (100}
Female — 8 (17.8) 37 (82.2) 45 (100)
Total 15 (5.9) 108 (49.8) 98 (44.8) 219 (100)
Tahle 2. Weight distribudon Unit © No.(%)
Normal Overweight Obese Total
Male 23 (18.2) 75 (45.1) 76 (43.7) 174 (100)
Female 6 (15.3) 9 (20.0) 30 (66.7) 45 (100)
Total 29 (13.2) 84 (38.4) 106 (48.4) 219 (100)
Table 3. Alkaline phosphatase, SGOT and SGPT levels
Alkaline phos. (UN) SGOT (UM SGPT (UM
Normal range 30 — 115 < 40 < 40
Male 87.5 = 3577 393 = 246 65.8 £ 50.2
Female 91.6 £ 327 362 £ 164 457 £ 29.7
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Table 4. Nutrient intake (per day)
Average ol
Adule Citigen Male (n=174) Female (n=45)
CAL (kcal) 2160.0 1998.8 + 653.90 1800.4 = 453.1
PRO (g) 94.9 99.2 * 44.1 82.5 + 39.5
FAT (g) 34.3 39.1 £ 20.1 317 £ 184
CHO (g) 361.4 3079 £ 1128 292.6 + 67.5
Ca (mg) 47938 7963 + 4444 761.1 + 372.9
P (mg) 1151.42% 498.77 940.98+ 452.21
Fe (mg) 14.8 21.54+ 10.44 20.12+ 9.65
Vit A (LU 1791.5 6216.55% 6210.73 6151.38+ 6852.55
Vit B; (mg) 1.26 1.45% 0.79 1.35+ 0.75
Vit By (mg) 1.32 1.83% 0.97 151+ 0.64
Niacin (mg) 22.6 38.651 24.84 29.35+ 24.98
Vit C (mg) 65.2 107.80% 70.56 101.93t 75.40
DMean+ SD
Table 5. Galoric ratio of energy nutrient intakes Unit: (%)
CHO Protein Fat Total
Average of adult cidzen 67.7 17.8 14.5 100
Male 62.2 20.0 17.8 100
Female 65.5 18.5 16.0 100

Table 6. Animal and plant lipid intakes

Unit : g/day (%)

Animal Plant Total
Average of adult citizen 13.8 (40.2) 20.5 (59.8) 34.5 (100)
Male 28.3 (72.4) 10.8 (27.6) 89.1 (100)
Female 19.3 (60.9) 124 (39.1) 31.7 (100)
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Table 7. Animal and plant protein intakes

(3) 4o] Aubatz ofw|a=4k A&

gD Bzt deod o] AWt HHFLE
Table 8% Zv}, @A ¢ EE o] AHr4d
HFFe AYTH BTl F4HUA Aolgl
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7k} 0.13, 0.278 Aol A4 A9 Fujol
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Unit : g/day (%)

Animal Plant Total
Average of adult citizen 48.7 (51.4) 46.0 (48.6) 94.7 (100)
Male 47 (47.5) 52 (52.5) 99  (100)
Female 82 (%9.0) 50 (61.Q) 82 (100)
Table 8. Dietry fatty acid intake Unit : g/day?®
. Male Female

Faity acid

Normals(n=20) Patients(n=174) Normals(n=20) Patients(n=45)
Cl4:0 0.52 + 0579 0.99 + 08788 1.20 + 1.11 0.72 £ 041N
Cl6:0 9.03 = 4.05 7.88 £ 577N 8.66 + 6.21 6.09 = 3.67N9
c18:0 3.58 + 1.62 2,78 & 2.10N8 3.79 = 3.07 2.95 + 1.80M
Cl8:1w9 16.08 + 7.27 12.82 +£11.78M8 13.65 +10.74 984 = 6.66N5
Cl18:2w6 11.51 +10.35 6.78 + 4.56N% 8.52 + 5.84 6.64 £ 35.61N8
Cl8:35mws 1.29 + 1.61 0.75 + 0.85N% 0.91 £ 0.62 0.54 = 0.49NS
C20: 3w6 0.03 £ 0.02 002 £ 0.02M 0.10 £ 0.01 0.01 = D.02NS
C20: 4m6 0.16 = 0.07 0.10 + 0.15N8 0.15 £ 0.11 005 0.08N¢8
C20: 508 0.04 + 0.03 048 *+ 0.90M 0.03 £ 0.01 0.17 £ 047N
C22:6w3 0.14 + 0.08 0.67 £ 1.87N8 0.13 £ 0.07 0.27 + 0.69N8
% o8 1.47 1.85 1.07 0.98
2 wb 11.70 6.90 8.77 6.70
3/ wb 0.13 0.27 0.12 0.15
T SFA 15.18 11.60 13.65 9.06
T PUFA 15.17 8.75 9.84 7.68
P/S 1.00 0.75 0.72 0.85
T FA 42,83 $3.17 37.14 26.58
1) Meant $H

2) no unit for ®3/w6 and P/$ rados

NS : No significant difference between normal and padent groups by student t-test at 4=0.05 leve]
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Table 9. Dietary amino acid intake

BCAA, AMAA H&zke ?1—2}51 o] AN B} &
gkevt, NEAA MEze T Fol| v&signh
FAA/NEAA ratiol= #Al7o] AA4TrT =o),

Unit © mg/day?

Amino acd Male Female

Normals(n=20) Padents(n=174) Normals(n=20) Patients(n=45)
Iso 2872 + 372.6Y 3198 + 649.80N5 2365 £ 139.3 2677 + 200.4NS
Leu 5117 + 487.9 6673 + 1427M8 4869 * 190.6 4691 * 998N8
Lys 4273 £ 693.3 8972 + 783.6M5 3192 £ 96.7 3699 + 540.1NS
Mct 1573 £ 2729 2646 + 272.5N8 1572 + 136.9 2677 + 100.6M°
Phe 3013 + 92339 4276 + 4214N8 2037 + 1403 3496 + 127.9N5
Tyr 2166 = 198.9 2742 £ 563.9N8 1369 = 76.3 2007 +  93.6N
Trp 796 £ 637.9 1003.8£ 711,9M 2047 + 652 2738 £ 1096NS
Thr 2447 £ 399.2 4311 + 936N 1037 £ 77.9 976.3 + 76.9N8
Val 2570 £ 1934 4946 =+ 733.7N° 5087 = 76.1 4462 *+ 103.7NS
His 1830 £ 3566.3 2477 + 603.2N8 1496 £ 87.7 1693 + 271.2NS
Arg 4266 + 337.4 4863 + 2068N5 2936 + 872.4 2576 + 129.3N8
Ala 3394 + 7135 4266 + 1094NS 2367 + 520.5 %097 &£ 117.8M8
Asp 6877 + 1936 7639 + 1866™° 4293 * 5114 5441 &£ 591.0N5
Glu 9267 + 1537 12752 + 57208 9976 + 100.6 7960 *+ 490.3N3
Gly 3547 t 1239 4627 + 20738 2471 + 136.3 2179 + 88.8NS
Pro 3643 + 7361 4777 + 192508 3614 + 68.7 2947 + 117.1N8
Ser 2776 £ 817.3 3697 +  50INS 2736 * 47.6 3174 £ 152.2N8
T AA 59927 78860 51812 56485.3
T EAA 22661 81020 20554 254113
T NEAA 37266 47840 51258 31074
EAA/NEAA 0.60 0.65 0.65 0.82
T BCAA 10559 14812 9769 11830
T AMAA 5975 8021.3 6353 8236
BCAA/AMAA 1.77 1.84 1.54 144
1) Mcan® SD

2) no unit for EAA/NEAA and BCAA/AMAA ratios

NS : No significant difference between normal and patient groups by student ttest at a=0.05 level
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Table 10. Alcohol intake of patients

Glucose, TG, cholesierol, HDL-cholesterol, total
lipid, rotal protein, albumin, Hb, Ht& 4% 2
I Table 116] g3 o]2 FFFnAHD vl
stod Btk WAk A9 ToE AAUIRG e
sstorh, 19 e 4Ee B R4
ARt ogxbe] A glucoseE AL BE AR
o] FAEAR A, glucose FEE A X
o 747k

(2) 2307 ANDEdze] F59 A s

Azt FAbst B A9 g 2F LR FAHAF
20e) A9 ¥ At =g doidz 4
HE AL Table 129} Zv}h @atel A4 Azt
Fzle] A AHkAl o FAareln) WA 49
v 7 YEhth 3 2279 €203, w6, G20
15 03, C2216 03 FEL FAAT vl 8~9u)
Zhgolvt Ut Mk F o3 Ak F wb
Az gAFe] A4 vlE 23Ed F w3
A4t 8ul7HE Eol 03/wbM|E FAfre] 2H)

Male (n=174) Female (n=45)
Intake period (year) 149 = 115 40 £ 77
Intake frequency (No./week) 3.2 & 2.5 LI £ 22
Ale. intake (g/day) 1105 = 189.] 123 £ 413
Soju (g/day) 186.6 £ 2556 214 = 780
Beer (gfday) 687.7 £ 13493 100.2 £ 401.1
Whisky (g/day) 720 £ 2157 57 £ 314
Chungju (g/day) 148 £ 745 —
Makguli (g/day) 18.3 £ 1519 3.2 £ 21.3

Table 11. General blood ingredient levels

Normal range Male (n=174) Female (n=45)
Glucose (mg/100mt) 70—110 1048 + 27.7D 1112 £ 267
TG (mg/100ml) < 200 200.2 + 207.2 158.3 + 87.3
Cholesterol (mg/100ml) < 240 2109 + 382 231.0 + 499
HDI-C. (mg/100ml) M :85—55, F:45—65 39.1 £ 109 472 £ 102
Total ¥ipid (mg/100ml) 400—700 590.3 * 188.5 682.0 £ 201.2
Total protein (g/dl) 6.0—8.0 7.7 £ 04 7.7 £ 04
Alburnin (g/dl) 5.3—52 45 = 39 40 £ 03
Hb (g/100ml) M:18=17, F:12—16 157 £ 1.0 132 £ 1.1
Het (%) M:39—-52, F:36—48 460 + 3.0 39.1 £ 29
1) Meant SD
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(8) BT AT EA ow=at &
A4 P e 2ol FEE lé-g:]tgi
45 2 s Table 130 vEhigich dabe
A%, BE ohulmak B glo}, #alwo] A4
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Table 12. Serum [auy acid level

(AMAAYY, 28132 1 ¥&E 4HEY, dol &2
FolA BRATEY BCAAY AMAA F3Eo] AT
BT 59tk BCAA/AMAAS] ul &) glojxe, ¢
7] Bg-= ATl FATRY BRI, Ao
A STl AT R woith

Unit ; pg/ml?

. Male Female
Fatty acid -
Normals(n=20) Patients(n=287) Normals(n=20) Patents(n=31)
C14:0 52 + 33D 213 £ 19.5% 42 + 52 204 = 9.2*
Cl6:.0 265.5 £ 126.0 1084.1 £ 554.5* 287.3 £ 179.5 1030.8 £ 605.0%
cl8:0 1537 £ 875 926.5 + 548.0* 2052 £ 161.5 812.3 & 457.9*
C18:1m9 191.0 + 924 799.8 + 408.6” 230.2 + 1609 781.4 & 398.8*
Cl8. 26 8941 £ 1879 12518 £ 523.9% 402.1 £ 2944 1108.3 £ 613.1%
Cl18:5w8 152 = 9.4 62.5 + 4027 143 £ 121 641 £ 755%
C20:3w6 359 £ 274 284.1 + 222.6* 46.4 £ 77.1 253.5 £ 202.9*
C20:4w6 140.6 = 104.6 703.5 + 501.0% 197.2 = 263.8 674.1 £ 515.3%
C20:5w3 438 £ 333 398.1 £ 213.0° 509 £ 86.6 376.8 = 9289.7%
C22. 6w3 158.0 & 75.1 1827.1 £ 81647 182.0 = 195.1 1299.9 + 670.5
T w3 217.0 1787.5 206.2 1740.8
Z w6 502.6 2259.4 646.8 2035.9
w3 / 06 0.43 0.80 0.32 0.86
Z SFA 424.4 2031.9 496.7 1863.5
Z PUFA 542.9 4026.9 8535.0 5776.7
P/S 1.28 1.98 1.72 2.03
Z FA 1158.3 6858.6 1579.9 6421.6
1) Mean® 5D

2) no unit for m3/@6 and P/S ratios

* 1 Significant difference between normal and paticnt groups by student t-test at a=0.05 Jevel
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Table 13. Serum amino acid level

o

ol

Unit : pg/ml?

Amino acid Malc Female
Normals(n=20) Patients(n=2_87) Normals(n=20) Patients(n=351)
Iso 247 + 262 2.66 £ 3.43Y 0.05 £ 0.10 2.70 £ 2.12%
Leu 0.91 = 0.89 1.99 £ 1.97* 0.02 £ 0.04 16.57 +14.95
Lys 0.51 = 0.52 3.77 £ 4.0%* 0.02 £ 0.04 1.86 £ 5.66*
Met 0.03 £ 0.02 0.29 £ 0.95% 0.004+ 0.01 0.27 £ 0.928%
Phe 0.55 = 0.24 1.30 £ 0.72* 0.02 £ 0.03 0.09 =+ 0.74%
Tyr 0.36 £ 0.32 1.42 £ 1.539* 0.01 £ 0.00 1.39 £ 1.03
Trp 0.02 £ 0.05 0.29 £ 1.27 0.09 £ 0.002 025 £ 0.27*%
Thr 0.25 £ 0.17 0.63 £ 1.26% 0.50 £ 0.31 1.29 £ 1.26
Val 253 + 1.23 593 £ 4.32% 0.05 £ 0.11 6.27 = 8.75%
His 9.95 £ 37.79 20.7 *£503 0.09 £ 0.11 29.55 +27.65*
Arg 0.06 £ 0.23 275 £ 487" 0.17 & 0.71 3.23 + 4.79%
Ala 3.69 £ 2.62 4.69 £ 35.92 041 £ 142 5.87 £ 6.20*
Asp - 011 + 041 - -
Glu 0.19 + 0.12 1.31 £ 2317 0.03 £ 0.07 0.89 £ 0.95%
Gly 1.35 =+ 1.54 1.97 + 2.66 0.04 = 0.15 229 + 1.96
Pro 222 + 35,09 871 £ 7.36 0.05 £ 0.12 190 £ 2.82
Ser 0.72 £ 0.64 2.11 + 4.76 0.08 £ 0.13 5.99 £ 2.79
T AA 30.86 135.1 2.2 139.79
Z FAA 7.27 16.86 0.55 29.1
2 NEAA 23.59 118.24 1.65 110.69
EAA/NEAA 0.31 0.14 0.35 0.26
X BCAA 5.91 10.58 0.12 25.54
X AMAA 0.93 3.01 0.12 1.73
BCAA/AMAA 6.35 3.51 1.00 14.65
1) Meant SD

2) no unit for EAA/NEAA and BCAA/AMAA rados
* ! Significant difference between normal and patient
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