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Omega-3 unsaturated fatty acids, including eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA), are found in fish and fish oil. Recent studies have shown that omega-3 fatty acids are
effective in cancer, cardiovascular disease, immune system, cirrhosis, and nervous system
disorders. In particular, omega-3 was also reported to help improve hyperlipidemia and liver
function tests. On the other hand, there are few cases in Korea. This study examined whether
omega-3 is effective in improving hyperlipemia and liver function by taking 1 gm/day for 2 weeks.
As a result, AST was decreased in the liver function test, and GGT related to alcoholic hepatitis and
fatty liver showed significant results. Omega-3 has been shown to help improve the liver function.
The triglyceride, total cholesterol, and low density cholesterol associated with cardiovascular
disease decreased after omega-3 ingestion, particularly high density cholesterol. Omega-3 has
also been shown to improve the hyperlipidemia. Comparisons between males and females before
and after the ingestion of omega-3 showed significant results in AST (P<0.01) from the male
group and in GGT (P<0.01) and high density cholesterol (P<0.01) from the female group. As a
result, omega-3 intake can help control and improve liver function and hyperlipidemia.
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NE pentanoic acid, EPA)Q] 1|7}-3 2|k & vl E3] o

o| ZARHERAHEPA)S: thARE 7 A4 M E=FARARI K doco-

273 (n-w 3 fatty acid)?l €ut 2EdiHalpha-
linolenic acid, ALAX 2.H7F-6 (nw 6 fatty acid)?] 2=dAk

sahexanoic aicd, DHA) .25 Mt} ofe}7| =AKAA), ol
O| FAHHIEFNAKEPA) B EFAFIARIAHDHA) S 71 ARE T

(linolenic acid, LAY} 9 8 &3} 2¥4Kpolyunsa-
turated fatty acids, PUFAs)9] 3t F-Folct. L4 B} A
AR A Holl A= =] A] ghom AolE FafAl A shoF
Qo1

Ao|2 Eof e P AR B2 3l7H4(desatura-
tion)?} A%+ (elongation)& A4 Al ofe7]=4Karachnoid
acid, AA)Ql 2u7}-6 A|HPAL ofjo] ARHIERIAKeicosa-

7} E323} A%AKlong chain polyunsaturated fatty acids,
LC-PUFAs)o|2fal F-2t}, A3 Al @r7}-39}F Qu7F-62] H]
9] #¥o] TRk, Arhele] £71= AdAlelE 2v71-3
Hrh= ou71-09] vlgo] =2 Holo A UutA 3l Alo] A<t
%, QU735 SRS AFHE Eole B BT, 3l
AW u71-69] Bl&o] oA H Al 24 7o) M7t vt
Efub, 54 w7 A o] AAte] SRt o= eH|7H-671
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Alazatof| A sz 2 AekEad (prostaglandin), E&E-4Kthrom-
boxanes)¥} 22 G54 ofo] AR ] =(eicosanoids)e] A
TAQ] of2F | =4AHAA) 0 2 AR-8-517] wfitol o}, §HH w713
TS A8 o= A 02 defA qlom, eu7-39] Hl&
£ P SRA A ] Al ute] f-5 4 (fluidity)
A (phospholipid) 74 H]&-0] H}E o Tz o] JLx.0k
71's0] W3k 4= Qlrh4l
Qu|7}-3+= bl A S/ A 9l 7‘1%
A SRALY] A E W=
A=Al 9] 7)) of sk, A
’% /d @7} 3 AHARY] 3=
785 15 el 2/ o= A5t
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19 %—% of thsto] A&l oflo] FANERIALHEPA) 3
TAAARIAHDHA)KS 1Y 400 mg A3 T A=A dejol
ALA 59 o7t A7 Z o] Jld Sl AlA Rkt
Sl Ao® RuEy| e spglom the o7t koA ® 2
2 235 Ko 1 gm o]she] A3 F A E Aeke] oy}
7FUERA] o= A 08 HarEleh7, 8]

of|o] A EIIAHEPA) U T FAFSIALANAKDHA)KS: B] 55t

et 0 = $a3% Qu7h-3 B3I} APPARS of 7 3 o]
of gho] EAEh, X Ao mpEw w713 AXHAte] o,
A G A, A AA, 773 Y A A el frelet &
TS UER 4= glom, u|7}-3 B APFARS ARG AE A
£ S0]al T4 A4 F(reactive oxygen species, ROS)2] A4
S Ao 24 AR E49S 2 glom, A E S
H Rrtol| A &2 A4 5l 7E A A A 9lol A | 7k-32] &
5o] BarEox]ar §leh9-13].

2 AT Q5o - eu7E-30] thet Atk skt

[14-16] SefuIete] 49 2 thOR AL ABolAe]
7}-30] 2 chat Aol g wle] Slo] 2Fzk-37} elAle]
o WS/} QA QobR A8 0, B3] 1B 117
5 7)ol o] Hrkil dle] B AfgiSo] AAEOR B g

8131 9lo] It} Aol w8 F) BISIA B,

AT AR 20164 1095 E] 119714 TshgS tjaro &
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sheick, 17 chagel A 718 o] glo] ok B 8B 7
S ARt on], A7 F 85, oF) 2 AES 8}
om, LE Aol AHFOAES WekT, SR Y
g4y Jﬁﬂﬁ}‘fiﬁ} SR A 169, o4 219 5 375

A7RZAZE 2H71-3 1,000 mge A3 A3 2527 A3
%—*—X Elsasg "44”1}01]711L e o} 419 1,000 mg (34
s 5}"““3} 74/\1*—14*}5‘]105% A9 A8

2 Ek(glucose), aspatate transferase (AST) alanme trans-
ferase (ALT), gamma-glutamyl transferase (GGT), F=&| 2
g =A(total cholesterol, T-Cho), 4 A% triglyceride, TG),
VU% ZHAHE(HDL-Cholesterol), AUE ZHAHE
(LDL-Cholesterol)& sttt AARI Y-S 35 A GAS
SST (serum separate tube)oll 5 mL X{Esto] 1A17F HHA] &
3,000 rpmollA 1087 ¥1415-2]7](Labogene 1580R, BMS,
Daejoen, Korea) & 58-S He8tolrt 223k A& A
318} ARs-EAA ] (Respons 920, Diagnostic Systems GmbH,
o]-§-3to] A HARE Al88stSiTt.

Holzheim, Germany)S

[L S |

3. 84=A

EARAL g$-FE THA (paired t-test)S o]-&-31Ach
(SPSS PASW Statistics 18.0, SPSS, Chicago, US). 2| 7}-32]
A3 A A3 5 Pvalues 550 Bl oL 2AI5HL AL, f-2
/320.05 ofs= F-2of et Axt= W skoint. e e et

Table 1. Comparison of Omega-3 before and after intake in
biochemistry test (N=37)

Mean*SD
Variable P-value
Before After

Glucose (mg/dL) 90.6+11.38 92.3+7.78 0.190
AST (IU/L) 20.5+9.03 19.5+6.21 0177
ALT (IU/D) 24.0+27.55 27.7+29.85 0.180
GGT (IU/L) 28.5+2297 27.3+22.46  0.020*
TG (mg/dL) 93.9+£46.86 89.4+27.28 0.362
T-Cho (mg/dL) 181.1+£30.19 180.6%+31.12 0.847
HDL-C (mg/dL) 61.3+12.80 64.6+14.41 0.027*
LDL-C (mg/dL) 101.8+£24.08 98.2+22.86 0.072

Abbreviations: AST, aspartate aminotransferase; ALT, alanine
aminotransferase; GGT, gamma-glutamyl transpeptidase; T-Cho,
total cholesterol; TG, triglyceride; HDL-C, High density lipoprotein
cholesterol; LDL-C, Low density lipoprotein cholesterol.
*P<0.05: significance.
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Figure 1. This graph shows the distribution before and after omega-3 intake. The results of pre-omega-3 intake of GLU1, AST1, ALT1,
GGT1 HDL1, LDL1, CHO1 and TG1. GLU2, AST2, ALT2, GGT2, HDL2, LDL2, CHO2 and TG2 are the results after intake.
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gl elasgho s 2455
z 5

1. Q[7}-3 M Mot 43 £ Hlw
Qm7}-3 A3 At 25 2t AFH & AafollA] FEET>
A3 4 90.6+11.38 mg/dL, A5 ¥ 92.3+7.78 mg/dL= 4
H F7F = et 220.190). AST= A3 4 20.5+9.03
IU/L, A3 3 19.5+6.21 IU/LE Uehdom AITE= A3 A
24.0427.55 TU/L, A3 % 27.7+29.85 IU/L ATE AST=
AH F ASHA ALTE 7kttt GGT+ AH A
28.5+22.97 IU/L, A3 ¥ 27.3+22.46 IU/LE A & 4
BPI S94S HAKP<0.05). FAAES HH A
93.9+46.86 mg/dL, A3 & 89.4+27.28 mg/dL, =Y~
HE2 43 A 181.1+30.19 mg/dL, H3 3 180.6+31.12
mg/dLE ¥ & THAE Yoy FAH R fo)4dE Kol
A okoret. A E S AHES A5 H 61.3+12.80 mg/dL,
A2 3 64.6+14.41 mg/dLE A% T Z7slelon GoldS
UERATHP<0.05). AU E S AHE2 5 4 101.8+24.08
mg/dL A3 3 98.2+22.86 mg/dLE A3 & ZAastct 4
402 GG U E FHAHES 94 B4,
T ZYAEEL FAN O R 59448 YEPNA] RFAT

Aof| 71718 A= K tH(Table 1, Figure 1).

>
1o u8 q

2. ERED} X2 Q|73 M| Mt 43 = H|w Zat
Qu7-3 A3 A A3 S Aol A FEEG oA HARE
A3 4 88.0+9.77 mg/dL, A3 $F 91.2+£4.68 mg/dL, 4=}
243 A 92.3+11.60 mg/dL, A3 93.1+9.20 mg/dL
O] A3ME Bt ASTE EAREe] 43 4 24.2+11.09 U/L,
A3 F21.4+7.50 TU/L, o Ato] 4451 A 17.4+5.01 TU/L,
A3 $ 132543 IU/LE FrRtollA -2 Uehllth A<
0.05). ALT= ARl A A3 A 31.7+38.19 IU/L, A5 &
29.8+29.94 TU/L, oAl A A3 %1 19.4425.20 [U/L, A
3 £ 27.7+29.85 IU/LE WP GGTE= HAREolA A5
%1 38.8+28.46 IU/L, A3 $-37.9+27.05 IU/L, oAl Al
A3 A 19.33+10.33 IU/L, A5 £ 17.9£10.89 IU/L=E U}
U B 7HASIG A, £6] oAt 5-0]8h A3E BTk <
0.05). S/ A2 FAREe A A3 A 98.5+50.55 mg/dL, A
] ¥ 99.6+47.86 mg/dL, oA} A A3 H 87.4+41.66
mg/dL, A3 ¥ 79.7+22.16 mg/dL& UEhton, S22
HE2o Jrltol A A2 A 185.8+32.82 mg/dL, A3 =
184.4+29.68 mg/dL, AAx}EollA A3 A 173.5+28.01
mg/dL, A3 3 173.8+31.65 mg/dLe] 235 Bch 7Y
T FYAEHES FRA A3 A 60.2+13.44 mg/dL, A
¥ ¥ 62.8412.62 mg/dL, oA A AF A 62.0+12.07
mg/dL, A3 & 66.1+£16.03 mg/dLE oJAEolA 524
HTHP<0.05). AEEFEAEE dAtolA A3 A

Table 2. Comparison of man (N=16) and woman (N=21) in biochemistry test

Mean=SD
Variable Man and Woman P-value
Before After

Glucose (mg/dL) Man 88.0+9.77 91.2+4.68 0.180
Woman 92.3+11.60 93.1+9.20 0.662

AST (1U/L) Man 24.2+11.09 21.4+7.50 0.047~*
Woman 17.4%5.01 17.7x4.11 0.431

ALT (IU/L) Man 31.7+38.19 29.8+29.94 0.447
Woman 19.4+25.20 13.2£5.43 0.265

GGT (IU/D) Man 38.8+£28.46 37.9+27.05 0.321
Woman 19.33+10.33 17.9+10.89 0.012*

TG (mg/dL) Man 98.5+50.55 99.6+47.86 0.879
Woman 87.4*+41.66 79.7%22.16 0.208

T-Cho (mg/dL) Man 185.8+32.82 184.4+29.68 0.726
Woman 173.5+28.01 173.8+31.65 0.894

HDL-C (mg/dL) Man 60.2+13.44 62.8+12.62 0.185
Woman 62.0+12.07 66.1+16.03 0.050*

LDL-C (mg/dL) Man 105.1£26.41 101.9£23.0 0.319
Woman 96.8+22.68 93.2+22.45 0.166

Abbreviations: See Table 1.
*P<0.05: significance.
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105.1£26.41 mg/dL A3 % 101.9+23.0 mg/dL oJ&Re]
A 43 4 96.8+22.68 mg/dL A5 ¥ 93.2+22.45 mg/dLE
UrElsith AHA 0 8 YRt AST} o/ ltofl Al GGT2F 1

= FY2HEC] FoldS EAtHTable 2).

mak

i

K7L A YA 2 7173 W et Bl Z7K
ol wet A7 1A E] o) o] F7Kt giek. L4735 B
o AEe) £ 5
WAl F82 FE 208 Bas 1 9eHI7). 95713

A|PARE- ofjo] TAFHERIAHEPA) B = AAARIAKDHA) .

= o
Ho] HrH18]. LH7}-3 AFAR S-2] ol A eI =] A] 947
ool Aol Foto] i dlolsls B4 A AL B A, D5
FAAAE WA B G S Foto] Al EaEgte] wAy 1
ol GEE ATk BarE 3 QIeH19]. |73 A4k
r A1) 718542 ol o] FZAMHERIAHEPA) B =S AFIA}
A:HDHA)S] o gA A8 7Fs3t ofF fff ds= 1
mg/g o1, HIHE el Y= 120 mg/g oA, 2 el o
5300 mg/gol it S| of Slofok gtk e, 1713 A
WAL SR A1 2] Y YA F R oflo] AHHERNIAKEPA) 3 &=
FAFIALIAHDHA)S] 08 A 0.5~2 g/day O & Hi1slal
ATH20,21]. & Aol A= A771541%e eH7t-3E 25
LA HF 7=l 1 gmS AFste] 3 A1 Al
715 WAl BI7F QA ot arAt shgict.

1715 A=l AST} ALTOI A Atakisi 5{12]2] 500 mg
= 797 AR S AT SF)l A, Zhu F(13]2 2 gme
Sl 3F ATRel= AST, ALT, GGT 2.5 2181
Aokl skl & Aol A AST= 443 4 20.5+9.03
TU/L, A3 %-19.5+6.21 IU/LE v|u]3HA 4ot A © & Ureh
WO ALTE= A3 A 24.04£27.55 TU/L, 443 $-27.7+£29.85
[U/LE ez S71st Azta b Aaks Bl o= 4371
7ol a1 SHYE0] Aojef A7 §) o 2let A7 T GGT=
A3 A 28.5422.97 IU/L, A3 & 27.3+£22.46 IU/LE A3
B T ASFY AL, G4 Hol(P<0.05) ui$- A et AIE
BT}, A3 © 2 IS A A= G F ol ARt
I HA )= GGTOA F-2J8t BatE Bo] 7175 AA ] T
< 5 A0 E UEyth 2AEFI A = HAIA Zhu

(13]2 eH7}-3 HFtolAl S84, FEd A8E, 1Y

oy
o [e]
T FHAEE, AR S AHER Foe A HAl,

-~
N
)
X
i
oIy
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Bruin 5{16] SR Ho 4 5944 B4.01, Stroes 5
[22]2 TG, AU = S AEHSolA 4944 BTkl sheitt.
2 Aol A FAA -2 A3 A 93.9+46.86 mg/dL, A3
89.4+27.28 mg/dL, = AHES 43 A 181.1+30.19
mg/dL, A3 3 180.6+31.12 mg/dL, ALE Y AH =SS
A3 74 101.8+24.08 mg/dL 445 ¥ 98.2+22.86 mg/dLE
SAHOE -o1/dS HolA| QSIANE B AE Hof 114
A5 M =R = A0 R YEth 2 S| A EC]
.

ez
1YE FYAHES 43 A 61.3+12.80 mg/dL, A3
4

5 ool ei& = A 08 e

AR} of Xt Q| 7E-3 AT} 399wl A}
oA, TEETE FARA eH|7F-3 A3 A 88.0+£9.77
mg/dL, A% & 91.2+4.68 mg/dL, oA A3 4 92.3+
11.60 mg/dL, A3 % 93.1+9.20 mg/dLe] ATE Kol g
Aol o A e A 0= Ueyth AST= Ao
A3 A 24.2+11.0910/L, A3 ¥ 21.4£7.50 IU/LE oA}
o] 43 A 17.4+5.01 IU/L, A5 $ 13.2£5.43 [U/L= HA
oA GolS UE(P<0.05) 715 Aol =8-S =
Ao eyt ALT= 9AREeIA A3 A 31.7+£38.19
U/L, 3] & 29.8+29.94 TU/L, ojAtol Al A3 A 19.4+
25.20 TU/L, 443 3 27.7+29.85 IU/LZ Yebt FAktol A
TAE Hol 1750l E5& = 202 Uei o, of A<t
o K= F7Fote] Alsto] kS &= A 0= A7 ofof ot
F7HAQ1 At7F B /st et A7 GGT= FAREelA &
H|7}-3 A3 21 38.8+28.46 TU/L, A3 % 37.9+27.05 IU/L,
ofZ ol A A3 A 19.33+10.33 TU/L, A3 £ 17.9+10.89
[U/L=E e AT} of Atol| A B 2H4s6131 01, 53] o
AR A] frolidE Boj(P<0.05) 715N Ees =
Ao = Uepth, S A ERbtoll A A3 A 98.5£50.55
mg/dL, A3 & 99.6+47.86 mg/dL, oJA oA AH A
87.4+41.66 mg/dL, ¥ $79.7+22.16 mg/dL= Y}
Aol A= W3kt QAR AR Al FASHY T 2
AE|Z-L oA A% A 185.8+32.82 mg/dL, AX &
184.4+29.68 mg/dL, AAx}EolA A3 A 173.5+28.01
mg/dL, A3] % 173.8+31.65 mg/dLe] A= B Y
5 S AH S FAREA 2713 A3 %1 105.1+26.41
mg/dL A% 2 101.9+23.0 mg/dLE oj&x}ol A A3 A
96.8+22.68 mg/dL 45| % 93.2+22.45 mg/dL= YEfSiTE
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TUE FYAHES GARNA AH A 60.2+13.44 mg/dL,
A3 3 62.8+12.62 mg/dL, ARl A3 1 62.0£12.07
mg/dL, A3 & 66.1£16.03 mg/dLE oJAtollA] G-24S

HATHP<0.05). 22 02 FA A 52o44S HolA] ¢kt

¥ SAA T T S Aege] 74dli, S 1U
S 2eEo A 2673 3] o8P F71etel 1A1Y

Z JjAof Zo-8 = AIE Bt

£ AT A o}l 8L 257 0] - 7|0 B AT ES
ekt Qu|7h-32} Qu7-69] Hlgol tit AT vl g3l
I A7 e oA P E ATk Zloloh PO & oo
2 5gho] ool Atk Qu|7}-39] B0 2 QI 773
ol 8 F A7} Hejet ziE,

T~
3 S8 A2 o] 5 ) 0}l o) EAYIch, 22
Aol whzml Qui|7}-3 A|Ato] o, A1 J:% 43, W] A
o U 5

o], Qu|7}-3= 1A G5 AT 25 A Ml EeEaeA
07 H A% §leh SAYE--2lueke] - }317} ] oF
2 A= 735 2587 1 gm/dayS AdH st E

VA EFI 7V el At G=Al OPOHﬂX} 5131 E}.
=AY A3} 27 s Al A= ASTZF haselar, S/ 7t
ot A7} BAI )= GGTo A 2l dt AXE Hojrt, &
H7}-371 717) 5 iAol Erd S A 0 J YERTH ﬁ g9
Akt WA = S8AM, S A8 E, ALE S AHE
2 QuH7}-3 AHF A B, B3] 1 S AEHEC|
oot S7Fstsitt. A8 Ao A% WA 9= A
O 2 yepyith JR Rt o1t Q73 A5 At 5 1)
WAL AR A= ASTOlA] F-2Jet Aakg B9 a1, o2}
M= GGTe 1T Y AHIZA Go3t ATE B
of. AA o0& @u|7}-3 371 s A AR AA[E Ak

o 9 7ol ol s A0 YRy,
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