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The purpose of this study was to investigate the effects of trans-unsaturated fatty acid (TFA), satu-
rated fatty acid (SFA) and general unsaturated fatty acid (USFA) on serum lipid levels in ICR mice.
Male ICR 8-week-old mice were divided into six groups; the control group (C) fed with normal diet,
the TFA-1 group fed with 10% trans-unsaturated fatty acid, the TFA-2 group fed with 30% trans-un-
saturated fatty acid, the TFA-3 group fed with 50% trans-unsaturated fatty acid, the SFA group fed
with 50% saturated fatty acid, and USFA group fed with 50% general unsaturated fatty acid. The se-
rum total cholesterol of TFA-3 and SFA was higher than those of other fat groups and C. The serum
triglyceride (TG) of TFA-3 and SFA showed the highest levels among all of diet groups. Also the se-
rum HDL cholesterol levels of TFA-3 showed the lowest. LDL cholesterol and atherogenic indices (Al)
were remarkedly increased in TFA-3 and SFA, as compared with other fat fed groups and C. Taken
together with results, the TFA-3 group showed serum lipid levels similar to the SFA and different
from the USFA. These results suggest that intake of high level of trans-unsaturated fatty acid in-
creased serum triglyceride, LDL cholesterol and atherogenic indices, which may affect risk on serum

lipid level for lipid metabolism syndrome.

Key words : Trans-unsaturated fatty acid, saturated fatty acid, general unsaturated fatty acid, serum

lipid level, atherogenic indices

oH 7]'J4 o}
ZeH| g 57}6}

}11
30

0]
kel F83 AR Hle] He A, vinh4,12], A EHAE
H89], F:[12] T AT v B4 ¥ 5o 99o=
A E I ek SHAEFE Y JAXEHEAF = HES 22
X8 A Hsaturated fatty acid)©] o+ 8 FE AW
ojuf pi7td, £EY T 22 EWAAHo] Wol AREH I 9]

7] w3 o] TH10].

EHARLE /LAY SLEAA LB 92

UAe &7, oA, dgo] 59 st Agoes
t}. & ¥ 812 % Hunsaturated fatty acid)e] ¢, @7 X

*Corresponding author
Tel : +51-510-8092, Fax : +82-55-382-8090
E-mail : ahnsc@pusan.ac.kr

tEqually contributed

- Note -

Sun Jung Lee® Min Gi Tak’, Kwang Youn

g} At oot EXg AL R FRE e, 9 BE

3 ABRE Bl o) TA2AE $A2 BFo] 4R,
HE# A3 5 59 A Ao I E S AT

[13]. t7} Bx3} AHAe 5 ZY2HE FEE B

AW B 44 @ 2%, 249 TALHEE GO

HF 3t AYZ WA A FHASE AW ste Aoz ¢

A7 19E A4 dd Fy e E(high density lip-

oprotein cholesterol, HDL-C)¢] =& &
H7F e7-En14]. olH g trk Bxs; At Bzl
A7t Ed g EX3A W Htrans-unsaturated fatty
acid) ¢ldl, EH2Ao] Ho] $iH AFo2E virhd,
Aola, F71, AAHJIAE #Z 5ol At o2 A4t
< H#F AHstd 9o HDL-CS ot & vk ojzgt
AL A A A Z 4 ~H E(low density lipoprotein cho-
lesterol, LDL-C)& A4 dtttal & # d9 YolA LDL-C
o FEol ¥ AY, oY /A AEs I A,
HDL-Co] =thH %3}]@ s AAste 1743 s #
AsHA e ez A ]

2 A7 gAY Fa8 g7 Ha e ERA A

gExu g A3 A



Journal of Lite Science 2012, Vol. 22. No. 8 1127

WA E e A 437 28 A8 S3 bsAe o §9e ¥ F oAl HDLCE ol Asdth =4,
AES F ZY2HE 5, TA AW F= Wi vHe Lauer %—[11]9] W o] w2} HDL-cholesterol/total cholester-
FI¥e T8 ZdS oz AHEYT. o|E s 234 ole] HlE HTRZ YehfSich
WAL, EEZSAAY, ERSAP O] T3 AFS AR
oy s . . . LDL-cholesterol
Fol AFeHA & 7 BF A2 =& S48, 53], EA —(total cholesterol\-(HDLcholesterol\(trielvceride/5
AN BHAT SRS Sl gAY we Ag Qe croleterol (DL cholesteral) {iglycerde/S)
& AMEEHI G o) oz FUAIATE Ao (Atherogenic index) value
e el =(total cholesterol-HDL cholesterol)/HDL cholesterol
HTR (HDL-cholesterol/total cholesterol ratio) (%)
=(HDL-cholesterol/ total-cholesterol) x100
M L
JRPp— SAXE
des= R AExd EARAL +SDE ¥A5H%3L, ANOVAS] ¢j&f &
= - TS+ mean A9l , sl &
490l o188 FHE IR mice ($2, 83 wekels LT LD e
) — p=U. X ° .

Qo2 epoz ol Uik wRE 29 B BAE o C P o
T 242C, F% 50~60%)°l 28 A7l 5 7Y F<t *]-%‘3}932 Z7} ol DA
m Bl FrlE A A0 24t Eds 2 = TE

APRORE $5% o0, ERZ BES AW

- st TR AR e ALEE 9ol 8 F9 AF
216% ), T3} Aako 25 BE (S A, E3HAAH69.66% . _ e o
< - . S Hlw g 23, Fig 13} o] BE oA Algke] A4S
), B3 Ao re A&HMH AL, EXSFAA )
e AFo] F7tete BEs el gukdlols gtz
82.06% )5 Zol Abgol H7bete WA CR IS . ]
= _ N Hlate] oJgj7hA] Ak 448 ALRE AF ATy A Fo
7B o2& (F)F Y42 P 5= (Seoul, Korea) oA Tvf sl i
. _ =A Uesth 7] AL 333403 g ooy 7 Aaks
AIN76A & A3t Aol = tlzst, TR 5 % 242

=
A gEE g2 @ N

T, %ﬁi}ﬂ AT,
(i ko] hz7(0), ERLAAE

I 5 F 6/ +&
10% (TFA 1), ENZ A4t 30%7(TFA-2), EAHZ A4t

0 13. 7‘7 9 re —xle%
R Y O
50%(TFA-3), E3} A4Hab 50% 1 (SFA), £¥3F A4 50% i

249 2o 37}

F(USFA) 0.2 1hro] volsh 440l E Felatdr saturated fatty acid& HIAT L& G A1 @ =
T3 Hwste] AR FHo B2 S7HES B ol
Almo| 25 o solo] xp3 Edx AL go] HAVSE AF F7he] B AL
Eoh AR, BES ALY, EUS ABRE G gz AT
Ao A AL A= 79 ol & 4 A2 27 519 7t A3 Jdd 8% & 9 2HE $EF Fig 249 YEl
a1, 34 A 16417t 59k A28k 5, sodium pentobarbital (50 w2 el HIsted TFAS 3k SFA el A 7] vet
mg/kg)2 thHETE Ao ABG FAe 305 59_} 2 Wt 53], Ed: AS _@‘ﬂf’\_ Aol M, 473 Exlx
2o WA sk £TAZ] T, 3,000 rpmel A 1057 94 AstEko] =&4E % F FY2HE w27 =4 YEhy
2elate] 9HS AR 0T ol heparino] coating® Fa = Aw = T AT oI Bdx AL oY 4ADES
o) Yol 70T HESWA EAFA saturated fatty acid& A#3st= &#9} FAFHA UETH
T ZUZHES ol Bls) TFA-3Y] 735 19.0%, SFA
HZ RR=go| &K & 56.7%°] S7He B SATHFig. 2A).
g3 T F ZY e E(total cholesterol), FAZ w3 2 Apgate 4HS o 29 HDL-CO F =i A
(triglyceride) ¥ HDL-C = EFUJI DRY-CHEM 3500i kits ~ © <IPISAE Aols &2 5 glAIA, F cholesterol &

A4 H] AW (enzymatic color- HDL-Ce] AA|8h= vl &S Webd HTRS| 3= Fig. 2B}
T, LDL-CS} E# A A RE 2t} % cholesterold| A 428 Z71E B QATFA-37 SFA +
z2xy 232 ngoz 7 ‘_}% 19 THAE B, ol o A d S~
Friedwald ¥ 2/[3]& o] &3t Al4t3 } 3L [(total cholesterol)- HIE S eshs 9E S Sk HDL-Co o] djxes =
(HDL<cholesterol)-(triglyceride/5)], 57847 % (atherogenic &= THHP o] A3 <ls) LepAuade] drd 4ol S
index: Al)¥ Haqlund5[5]9] ®® el whe} total-Coll HDL-C Flstd AWl cholesterol 3 HDL-C¥o] 231, 4Hj# o2

(FUJL FILM, Japan)E A}-8-3}4
metric method)2.2 £43}%1
=3 99 LoLce M HIR SA e

™ A

r

Jﬁ. d



1128 A3 38k %] 2012, Vol. 22. No. 8

Body weight (gram)
v
)

0 3 5 7
Feeding period (days)

Groups ijtial Final R‘ate of 1.)0dy
weight (g) weight (g) weight gain (%)

C 33.0£0.4 35.3%0.6 7.0

TFA-1 33.6£0.3 35.9+0.3 6.8

TFA-2 33.3£1.6 36.3£1.3 9.0

TFA-3 33.60.3 38.2+2.5 13.7

SFA 32.9+1.6 37.1£1.0 128

USFA 33.5+1.6 36.8+1.5 9.9

Fig. 1. Body weight gain in mouse fed with trans-unsaturated fatty acid, general unsaturated fatty acid and saturated fatty acid.
C: normal diet, TFA-1: 10% trans-unsaturated fatty acid, TFA-2: 30% trans-unsaturated fatty acid, TFA-3: 50% trans-un-
saturated fatty acid, SFA: 50% saturated fatty acid , USFA: 50% general unsaturated fatty acid.
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Fig. 2. (A) Concentration of serum total cholesterol and HDL-cholesterol in mice fed with trans-unsaturated fatty acid, general
unsaturated fatty acid and saturated fatty acid. (B) HTR(%)=(HDL-cholesterol/Total-cholesterol)x100. C: normal diet, TFA-1:
10% trans-unsaturated fatty acid, TFA-2: 30% trans-unsaturated fatty acid, TFA-3: 50% trans-unsaturated fatty acid, SFA:
50% saturated fatty acid , USFA: 50% general unsaturated fatty acid. Black bar: HDL-Cholesterol, Black and gray bar: Total
cholesterol. Values are mean+SD for n=3, Significantly different from Control group at p<0.05 by ANOVA, ~Significantly
different from Control group at p<0.01 by ANOVA, ~Significantly different from Control group at p<0.001 by ANOVA
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Table 1. Lipid levels gain in mouse fed trans-saturated fatty
acid, general saturated fatty acid and saturated fatty

acid
Concentration (mg/dl)
1) &
Groups G LDL-C)
Control 105.1428.6 263+1.8
TFA-1 92.3+255 14.6+1.7"
TFA-2 83.7424.8 19.7+1.0
TFA-3 135.5+48.8™ 60.0+32™
SFA 12574245 107.2+4.47
USFA 90.0+52.2 79406

C: normal diet, TFA-1: 10% trans-unsaturated fatty acid,
TFA-2: 30% trans-unsaturated fatty acid, TFA-3: 50% trans-un-
saturated fatty acid, SFA: 50% saturated fatty acid, USFA: 50%
general unsaturated fatty acid

ITG: triglyceride

ILDL-C: low-density lipoprotein cholesterol, LDL-cholesterol
=(total cholesterol)-(HDL-cholesterol)-(triglyceride/5)

Significantly different from Control group at p<0.05 by
ANOVA

“Significantly different from Control group at p<0.01 by
ANOVA

“Significantly different from Control group at p<0.001 by
ANOVA
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Fig. 3. Atherogenic index (Al) gain in mice fed with trans-un-
saturated fatty acid, general unsaturated fatty acid and
saturated fatty acid. C: normal diet, TFA-1: 10%
trans-unsaturated fatty acid, TFA-2: 30% trans-un-
saturated fatty acid, TFA-3: 50% trans-unsaturated fatty
acid, SFA: 50% saturated fatty acid , USFA: 50% general
unsaturated fatty acid. Al value=(Total cholesterol-HDL
cholesterol)/HDL cholesterol. Values are mean+SD for
n=3, Significantly different from Control group at
<0.05 by ANOVA, “Significantly different from Control
group at p<0.01 by ANOVA, Significantly different
from Control group at p<0.001 by ANOVA
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