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ABSTRACT

1t is known that dehydroepiandrosterone (DHEA) shows a dual effect, prooxidant or antioxidant, depending on the do-
sage or physiological status of animals. The purpose of this study was to determine the effects of DHEA administration
at low dose on lipid peroxidation, protein carbonylation and fatty acid composition in liver. Sprague Dawley male rats
were fed either corn oil diet containing 15% com oil or fish oil diet containing 2% corn oil + 13% sardine oil, with or
without 0.2% DHEA for 9 weeks. Atherogenic index and hepatic triglyceride and cholesterol levels were significantly
reduced by DHEA administration in rats fed with fish oil diet. Hepatic lipid peroxide product (TBARS) and protein
carbonyl levels were significantly higher in rats fed with fish oil diet than in rats fed with com oil diet. However, DHEA
administration significantly reduced the hepatic thiobarbituric acid-reactive substance (TBARS) and conjugated diene
levels in rats fed with fish oil diet. Contents of C16 : 0, C16 - 1, C20 : 5 and C22 : 6 in hepatic microsome were higher
in rats fed with fish oil diet than in rats fed with corn oil diet, and contents of C18 : 2 and C20 : 4 were lower than in rats
fed with corn oil diet. DHEA administration significantly increased C16 : 0 and C18 : 3 contents and reduced C18 : 2
content in rats fed with corn oil diet, while it increased C16 : 0 and C18 : 1 and reduced C20 : 5 and C22 : 6 in rats fed
with fish oil diet. On overall, DHEA administration increased saturated fatty acid (SFA) and reduced polyunsaturated
fatty acid (PUFA) in hepatic microsome, thereby PUFA/SFA ratic was significantly (p <0.0001) reduced without the
change of n-3/n-6 ratio. Taken together, low dose of DHEA administration lowered PUFA/SFA ratio in hepatic micro-
somal membranes and also showed antioxidative effect especially in fish oil-induced highly oxidative stress condition
through blocking increases of C20 : 5 and C22 : 6 contents, (Korean J Nutrition 38(4) : 297 ~306, 2005)
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ulEZCelolollAe] g —oxidation®} €8] AR A
Ao] Euts]n ®= DHEA $9JA] cytochrome P450% &
7 S7Ve17) wiiel Atdeitizd Aol A I EHN
2313 AEG AT FUksta k) AstE &4 9 7R
9 $5E FYPFPH= B OEE o), DHEAS) tjaksh
F2 5955 BTl QA OE PR 2 AJE e
oAz N8 E A5t Aol QlojA B =7o] el gk

o]gA] DHEAZ} AA#IsE 71713 2 9 20
FUS 1L 7o) ke 219 ¥4 DHEAZL 34t
a7t Johs e 2 uEo] 9ISl Aragno §02
A DHEAE AHAF & o Agstetde] <% 7t
o} AkslA £ARS UolR9) O, streptozotocin FHE f
Z38t FF oA DHEAS] AFHFEA7} dextrose TALE
FE3 n¥GT A 31 A%, He Al
Z712 945131, DHEAE Foidt AL 1 {9 &
FA9} 3 LDLoA Cu®* H7FE fE¢ thiobarbituric
acid—-reactive substance (TBARS)2] AAdo] 74313t
1 3L golo] Gallo $2 A4} ZHHE (Chang cell)
o As%° DHEAE A dols Tistars Bel
Y, I oM e e FRlsks o5 298 Bt
N sigien, A2 FEAAOA 43 sE 52 DHEA
Fo Al 7HllA H0.8 AAo] S7ksta GSH &
AAsloy, AEER 3F ol F49 Aol= PPARY &
dsht p-Akste] S Qlo) Fe' 2 fr =8 X A3etE
AAsh= A7 Jicky Ba HAck® o]2{$ DHEA®
o3k Fakstavtel 71-W o2& superoxide dismutase
(SOD) ] 8433L* NF- «B2] A4 A4 9 Hxete] o}
EX3A AL ulg9] AA5® Fo] i g u} glont oA
DHEA®] ©Jgt glstaate] 7128 gAs] uidlA Qi vt

mebr, B A FHE o] &3t off PHRE At
31 2Edq ) S71E 233804 AEES] DHEA A37t
Frstane HolE=AE gRIsly, FAlol T BAEe] A
AbzA ] WstE EAsl] 1 BEAdE dolr A} 39k

1. 4gAfE

Aol AFR] 4Fhs (P ALATS] AE &
TS FHERCIN 78k WA RISTHA ARSI
3, olfi= (P AAsEIA HolzlfE A FEdol A
31k Folelie 2L AR got & dudt
H B BosHA ARt DHEA 9 318852
2 Sigma (St Louise, MO, USA) A= AFR-3}% )

2. MEFE % Nl

APFEL 8539 SD =7 32viElE (P UELEF
E2ZNEH FYUs, RERA (22~25T, 50~55% &%,
12A17F light/dark cycle) oA 1543 FAIZ &, 2+
o) HFAFo) HISFEE 8ulEly 4 Fo 2 BFE H
A3t Aol g uet S5-5RTH ol f Tl
2 Wy, oA 242 Oi27¥ DHEA 37Md#Tes |
Foih AgAol= AIN 76 semipurified dietE 7]£20g
15% (w/w)$] 1AEMol2 81317, DHEA 37422 0.2%
9] DHEAE Z7}¢] Aojol] 4o] FF3lI3 o, S
o]9} o}-F-410]¢] a—tocopherol §Fo] FUINEF offol
@ —tocopherol& BE3ld, 957t A+ A1k RE
A ao]= Table 13} #& FA o7 UFdujt} Ajz o
0] FERgstas 58 e AR FEdk B2 A
< B3tk

3. Mgal 9 MM

9] Aol FA7|zte] FEH ¥ HE FES
18212 AN F @Fsie Fuel M2lE AEE (54
AL, gk ol g @3, NE F SA 3+ A& 2t
T AAFFE AHT F X E BV w1, FAE
Z3% T ARl Yo F% WEAIZ v —-70Te
B35 A& 3,000 rpmoiA 20837 94 RalEiy
e B2 F 253 70T BAsisich

4. Y Y, FYNY A FYNHE 55 T
ggozye ¥ 984, 9ry, ¥ T26S, HDL-

Table 1. Diet composition for experiment (g/kg)

Corn oil diet Fish oil diet

Group
C CD F FD

Corn starch 350 350 350 350
Sucrose 200 200 200 200
Casein 200 200 200 200
Com oil 150 150 20 20
Sardine oil” - - 130 130
a -cellulose 47 47 47 47
DL-methionine 3 3 3 3
AIN vitamin mix® 10 10 10 10
AIN mineral mix” 40 40 40 40
DHEA” - 2 - 2
a -Tocophero! acetate” - - 0044 0.044
Energy density (kcal/100 @) 435
CHO : Prot : Fat (cal%) 50.6:184: 310

1) It contains 7.22% of EPA and 27.0% of DHA

2)3) Nutritional biochemicals (ICN Science, USA)

4) Dehydroepiandrosterone (Sigma)

5) (+)-Tocopherol acetate, 1360 IU/g (Sigma), was added to
fish oil diet to meet the tocopherol level in com oil diet



Table 2. Instrument and operating conditions of GC

Instrument: varian technology, star GC3400

Column: 30 m x 0.32 mm silica bonded capillary
column (Supelco™-2330)

Detector: flame ionization detector
Carrier gas: He

Column fiow rate: 1.0 mi/min
Injection temperature: 220C
Detection temperature: 240C
Oven temperature: 180T

FHAHZ, AAE] 52 AEEAV7] (Technicon Inc,
USA) 2 &7g3I3itt.

5. IRTAY FHAIY R BYAHE oF 53

Folch 52| 97 o) nje} WF3idd 2 22 & 94F
Zehfe] 208 $9)9] methanol/chloroform (1 :2) €<
§ 231 4TColA Potter—Elvehjem homogenizer (Tri—R,
Instruments, USA) 2 #3815t 0.88% KCl& 37}
g F 2,400 rpmolA] 2083 dARESE & ASdE Al
Adke L 23] WHES ok 315 FOE A 7]
£33t O YR8 U APHoE §A AA prE Ax
AZA 93719 1 ml9) methanol& Yo £8lA17] o 5
AR FEE A% BARE (FFAY dF=) 2 5335}
o, F FHAHE T T FUALHE LA

Cholesterol E kit (FF#2F, =) 2 ZH3%c}

6. MHZX|9f microsomet cytosol 2 2=

WE3Rd ] d5-& e AES FAE S F
0.2 mM PMSF (phenylmethylsulfonyl fluoride) £ 1 mM
DTT (dithiothreitol) & 3r3k= 271 11.5% KCl 84
(pH 7.4)% 99 (v/w) 21 Potter—Elvehjem homoge-
nizer (Tri—R, Instruments, USA) & 4ol #43} 3
gith o] #ANE 800 X g, 4TM 1087 44 F2st
o A& AF5d (S1 F3)& thA] 47, 10,000 X golA 20
H7F AR F 1 459e oAl 100,000 X g, 4T
oA 1A17F g4 st AF] Az RIS KU F
3159 pellet bufferg Wol 124 EAA7 H 53}
o] =70Ce} RAs.

=X

7. NEpNS Q) AT M 27

7b 222 AR AF Fotrr] At 7] mi-
crosome ¥4 TBARS ¥5?& 5731311, conjuga-
ted diene FS E3317] $31 2t microsome ¥E&
A% F3le] Folch 5] W7o et A& FE28 &
500 plE FH3po] AitAg ARAR B cyclohexane

WESESEE 38() :297~306, 2005/299

Table 3. Body weights and body weight gains for 9 weeks of ex-
periment

Group Initial BW (g) FinalBW (g)  BW gain (g)
Chh=8 2548 £ 52 4395+ 152 1848 +13.1
CD (n=8) 2520+ 69 4489 =316 1969 259
F(n=28) 2523 £ 100 4605 +21.8 2083 * 16.9
FD (n = 8) 2565+ 78 4514249 1949 +273
Significance NS NS NS

Values are means + SD of 8 rats each group
NS: no significant

o2 4A1A 234 nmol FLTE 2P & o
o] A3l ATE %@?‘5]‘7] 93le] 7+ 229 S1 HEo
ZHE Levine £9] YL 0]83l0 slEny gl o]
e P30tk A8 @l FEE Bradford %
Moz =3a9c,

8. It WAL Afgar 2y 2N

7t microsome 32 YF-E FH3} Lepage T %
HPof w2} X3RS transesterification ¥ ¥ benzene
& AAvEaz 12N e, hexane 22 §3319] gas
chromatography (Star GC3400, Varian Technology) °il
1 A FY3 4 peaks] WA 2HE FAx APt of
3 Z4Zko) xuhake] Hl &S ARG EF Aoz
Cl14:0,C16:0,C16:1,C18:0,C18:1, C18 : 2,
C18:3,C18:4, C20:4, C20:5, C22 : 6 (Sigma,
USA) ¥ benzene®ll %9 5 mg/ml FEZ THEo] AHEsH
). B dFoA AME3 gas chromatography d 24L&
Table 28} 2t}

4 4

1. A5 X AEE IR

€ AP AF A A3 52 AT A FE FA A
F R 973 AF STVl oI Holrztel #FefFt A}
ol ¥ (Table 3).

2. 9% OUN FYAE, SYAHE 5T R FHHSAAR

ol F4% F D, oyl 9 FANLY v
£ AT Aleloll f-2% Alol7t giitt (Table 4). & &
H2HE >59 HDL-Z8AHE 5% DHEA $92
A% aF= Qolch F FFEAHE FEE oARdET
F)o] SFfHuxT (O XX} B 26.7% ki, DHEA
E 715 Aol% ol R (FD)o) S55-77 (CD) Y}
B 20.4% o, @A oA H el daixzt fJsiAl 7
A3k 92 199 (p <0.05). HDL-ZH2HE 55
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Table 4. Serum protein and lipid profile, and atherogenic index

Group C CD F FD Significance

Total protein (g/dh 82 = 06 77 = 06 80+ 07 77 + 03 NS
Albumin (g/dh 44 + 03 44 + 03 43+ 03 45 + 03 NS
Triglyceride (mg/dl) 416 +303 328 1.7 388 + 126 473 =170 NS
Total cholesterol (mg/dl 119.8 * 16.5° 113.3 =+ 15.8° 88.1 + 11.6° 90.6 +153° p <0.0001
HDL cholesterol (mg/dh 494 + 86® 55.4 +11.6° 375+ 88 411 £11.0° p <0.001
Atherogenic index"” 148 £ 052 116 £ 0.68 153+ 0.93 1.26 £ 0.29** p<0.01
Values are means + SD of 8 rats each group
1) (Total cholesterol - HDL cholesterol) /HDL cholesterol
a-b: Means with different alphabet are significantly different by Duncan’s mulfiple range test
++: significantly different compared to F group by t-test at p<0.01
C: com oil diet, CD: corn oil diet + 0.2% DHEA, F: fish cil diet, FD: fish oii diet + 0.2% DHEA
Table 5. Triglyceride and cholesterol contents in liver

Group C CD F FD Significance
Triglyceride (mg/g) 8.13 £ 2.27% 10.03 + 2.16° 10.30 = 1.74° 7.57 +:0.83° p <0.0001
Cholesterol (mg/g) 1.94 + 0.34° 1.89 + 0.26° 2.34 +0.29° 1.37 + 0.38° p <0.0001

Values are means * SD of 8 rats each group

a-c: Means with different alphabet are significantly different by Duncan’s multiple range test
C: com oil diet, CD: com ail diet + 0.2% DHEA, F: fish oil diet, FD: fish oil diet + 0.2% DHEA

Conjugated diene

Carbonylated protein

TBARS
09 16
08 14
% 0.7 g 12
5 06 g 10
g 05 50
08
E 04 8
9 06
g o 04
£ 02 :
01 02
00 00

(nmol/mg protein)

C

Fig. 1. TBARS, conjugated diene and carbonylated protfein levels in liver tissue. C: corn oil diet, CD: com ol diet + 0.2% DHEA, F: fish oil
diet, FD: fish oil dief + 0.2% DHEA, a-c: Means with different alphabet are significantly different by Duncan’s multiple range test at p<
0.0001 in TBARS, p <0.01 in conjugated diene and p <0.001 in carbonylated protein level.

= Fo] CRol Hlal] HFH o= 24.1% AR ou
AR o2 FosixNE gk, FDT2 CDEel viskd 3
T 25.8% & FES YAk o FZINE S5
FolM 9} whl7kA 2 DHEAAZ ) 98 87 Zel~uE
FEo] A3lE= Holx dgith

3, 93 229 2AHE 259 HDL-ZYAHE 55
ZRE gtst FUFATE off2olellA DHEA A4
Al 98 (p<0.001) Z4shs S B3} (Table 4).

3. It TR FEAIG A BHLHE BY

2R ST TAET FULHE T Table 5
2.

3 2A YA A FUAHE T2 BF S
FHToME DHEA Fojoll dste] frofdt Asle wolx|
ko, oo RelshAl st (p <0.000D),

A~

FDT& Fitol Hlst F4XE 26.5%, FTIALHEL
41.5% ZA239ch

4, I ZHO] MARIHE

2R 2¥A FEell 548 | FINsEQ TBARS
L ool SRt DHEA Foi9)k #Aglol &
Al ®%es (p < 0.0001), Fi2 CFol 8|3l 5.8
Hef 23130t (Fig. 1). 28v}, DHEAE <3t FD1
A Foll 13l o 70%7} 2Aaste], C7d vlwshd 2
wje] TBARS #& Yelligith (Fig. 1). S5-A-olA
= DHEA Folol oJ3t fsh= gtk & e Adshtst
2 QI3 AAE<I conjugated diene IS 4% A} o]
froll g DHEA o2 sl {284 (p<0.01) &
Ash= W3E 1Y) (Fig. 1).

ZF Z232) S1 8elA FAe dA o 4ksl AHEQ]



=g BuE BFE ofTo) SSSFTRG 42% &
stom (p <0.001), T AolF BF DHEA Foje] &%
folet Mk At Fig. 1.

5. 1t NE MEM Y
2ol 0.2% FELE 953 DHEAS B7FA4E ¥
T BARE e e BlgE SAT A% &

STl C16 1 0% C18 : 39] KEJ3tA 713 1,

C18 : 2& #93HA 74311 (Table 6), ool

DHEA FojA] C16 : 0z} C18 : 10] 3t F7Hst v,

Table 6. Fatty acid composition of hepatic microsomal fraction (%)

BESESEE 384 297306, 2005 /301

C20 : 5% C22 : 6 #2JsHAl 433t (p <0.0001).
DHEA Fojo] 9Jale] XAt 74 )& gz Qs
254 g 0L o8 BF 3R] Hlgo] SUksRe
Bl (p <0.001), THEEAMEME vl&E FstAl 24
3o 24 PUFA/SFAY Hl&o] f2JstAl 24si3len (p <
0.0001), £3] o}8-ollx}= DHEA®] 95} C18 : 10] 2
A STV EN GdET AW vlgo] FASHA (<
0.001) F7Fske 2#E e} (Fig. 2).

38, DHEA FolA] olfTolMds n—3 Agate] +4gv)

Group C CD F FD Significance
Cl4:0 0.23 =0.03 0.18 = 0.02 0.38 £ 0.10 0.30 + 0.04 NS
C16:0 13.18 * 0.69° 16.51 = 0.85° 15.20 = 0.98° 18.93 + 0.49° p <0.0001
Cl6:1 0.46 + 017° 061 +022° 234 +041° 216 + 0.24° p <0.0001
Ci8:0 10.90 = 1.11 10.83 + 1.58 9.94 + 1.01 915+ 0.79 NS
ci18:1 12,06 £ 118> 15,05 £ 2.67° 10.84 £ 0.73° 20.40 = 2.59° p <0.0001
c18:2 2406 + 2.73° 19.02 £ 2,16° 13.40 + 0.69° 11.24 + 0.55° p <0.0001
c18:3 0.64 £0.15° 2.68 £ 0.94° 1.10 = 0.49° 1.23 + 0.86%® p<0.01
Cc18:4 0.21 £0.04 0.20 = 0.06 032 +£0.13 0.26 = 0.28 NS
C20:4 26.06 £ 1.87° 2297 + 2.08° 13.13 = 2.07° 11.73 £ 2171° p <0.0001
C20:5 0.62 +0.12° 0.25 + 0.22¢ 10.21 + 3.35° 447 +0.76° p <0.0001
C22:1 562+ 157 493 + 1.41 3.562 + 0.58 419+ 138 NS
C22:6 5.60 £ 0.93° 6.65 £ 1.51° 19.94 + 2.44° 17.19 + 1.82° 0 <0.0001

Values are mean * SD of 6 rats each group

a-c: Means with different alphabet are significantly different by Duncan'’s multiple range test
C: com oil diet, CD: com oil diet +0.2% DHEA, F: fish oil diet, FD: fish oil diet + 0.2% DHEA
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Fig. 2. Fatty acid compositions of
hepatic microsome in rats. C: com
oil diet, CD: corn oil diet + 0.2%
DHEA, F: fish oil diet, FD: fish oil diet +
0.2% DHEA, a-c: Means with diffe-
rent alphabet are significanily dif-
ferent by Duncan’s multiple range

0.0

test at p <0.001 in SFA and MUFA,
p <0.0001 in PUFA and PUFA/SFA.
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Fig. 3. N-3 and n-6 faity acid contents and n-3/n-6 ratio of hepatic microsome in rats. C: com oil diet, CD: com oil diet + 0.2% DHEA,
F: fish ol diet, FD: fish oil diet + 0.2% DHEA, a-¢: Means with different alphabet are significantly different at p <0.0001 by Duncan’s mul-

fiple range test.

£o 49l8bl A28 W, S5FFTAINE n-6 At
o) Blgo] FI3P BAHRT ( < 0.000D). T2 n-3
n-6 H1&& W Pt (Fig. 3).

a0

2 AFoME E5eRTold ol f EFolx DHEA
To7t A% TR FHAHE R 8 IFS
24 Qorou, ol e AT 2 249 3
Ax i ZHAHE FEE A @A AFE
vehfgith o2 A7E] 9shd DHEAE SE°l4 At
gojA FoiA] A B zHN A FEE TR
E HIE 3, W] gAY ZAFrhs B
0] 57912330 DHEA 2] o7} P9 9 zA oA 2] F4
3 ZYAHE R viAlE Gl dEiMe oA E =
@9 A7} won Fo] fFoNG 7|2 TES FH A
W ool A A 5o ule ukgo] T Ao Az
3 ik

Swierczynski $'%& DHEAS 28 FE& Fo3S o
o= 7rlx2] TBARS 3ol W7} gloy d &
o7 #g BoiRS go)= 7 A¥H B nEZEY
of Bojl AAzIE7} Frteked] ofid Wshs 2~3
o o] uj$ wEA Agdcky Sk o8] BiejA
DHEAE 53} 7ot Axola HgAE F48 fzsio
H,0,9] AL Z7H sh=dl, B 1EM A€ HO,
L Axdz Wz o]%3sl Fenton BHe-elv} Harber—
Weiss ¥H2-2 $3lo] #4do] w9 ¥ hydroxy radical
2 A7 33, 3 DHEAE &% Aol &= cytochrome
P4509] A3} kS Z/R 70 24 superoxided] A3
& Z7¥8HA 817] wiEel 53] 2kl ARSI S71%E
th SHITh R B Ao e ol 0.2%%] ATEL

SR

A

O

2 717 DHEAS AFHAZ A 7F 234 849
A FEHEQ TBARSS) conjugated diened ¥%71 %
FrRTANE W) Q5o ol fTelds DHEA *
oAl folstA 7HAge B, AU Atskd AEHXAY
% 9 DHEA 4355l we} Adaidste] oigh g3
Aolgt 7107 relt}, E3] o fAFTolM 9} ol A
AEHAI} A F7HE0] e ZHXE DHEAZ} A1
S ZAaA71E S EHE FEEA Bt A
S &g & YUt Aragno SPUE ASHH 2EHAL
7tele BaAHE 58 FolA DHEAE Foi3ls o
b A% Holl TBARSY =7t 743191, gt GSH
59} SOD 8o F718Isitha sigict. 13t Tamagno

.2 DHEAES Foi§ 7 1] AFARZ A= Fe*'~
&2l XAt whgo] AAlE 1oL, DHEAS F
A ok 7 7k XA BEo] DHEAS AH 98 73
o= obEd &3} QI3171 WFo) DHEA zHAl7F obd
I ool e ofE dirkeel gjsl dtska
2 vehd Rolgtx divk

GAAE AAE S B ol delds 32
slo] AbshA BIAS REF o 2N T 84S ¢lo] BElA
sh= Ao oeA Qt® olaldt did e Akl WAL
FZozte] g3 ol A% $50F A% A2 &
Aol Fulel AN BEY Bold A IS E o Y
on w3kl 37 TN F7rsitka By HPoH® B4
Yol gz o) Aksle 48 fEsie 59 AkskAlE MFO
(mixed—function oxidase) system¥ MCO (metal ion—
catalyzed oxidation) systemolth. o}& 2 system®] 84
32 Qslo] Akl o] F7IEE F2 il pro-
line, arginine, lysine Z715& 43t} 7l2RdsiA 1
Aol FTE & Yo FlERd @A ok XA
FabstE) 59 vl BAZ} Jon dd AT £

ool

off

ok, 1o ol

o

2k



YR 7] o] F-83 A5 AEHAS] 2 YA
Q)e}® Swierczynski®} Mayer™= DHEAE <l 834
A Bg)gt 719 AXH) £ Fe* ~NADPH-ADPE A
2)5151¢ W TBARSY 7128d dhiizo] AAdeo] &
HgA oz Z71ghe Basle] sl2Rd dide A3
Abslol| 2% 2214 AtslEoleta stk & A A o
AR o) fto] 5SS r) 12A oA 2] TBARSS
Ft2rd gzl ek Fosh Etch 18, ojfA
o|¢} §7 DHEAE Foist 3¢ Ad3tsE<]l TBARS
9} conjugated diened IA FAHR O} T o] Argl
B9 72y 9Wae 7haslA] 9k RO E ERdh ut
2hA], DHEA Folofl 23t 7iolix e Adaplslze] das
AeblZe) A4 vt 79 4L ofd Zog Heltk
olo 2 AFolx= DHEA7} A Atirtel] &S Fof A
Aete] xihat 24 Mo EN AATISE A
RE 7Fs73el sty grlstaat sl

DHEAQ] Foi gHo|u} 7t ZAeMe] AWt 24&
H3A7le RAog Rug vt glon ojgl FHE AR
1= B2 gt} Abadie 52 &R H|TF F (Zucker rat)
A 0.6%<] DHEAS 3047t H3e o 839 A2
2L ZA ol 9loja C16 : 09 H]&2 F7iske wbd
C18 : 07 C22 : 62 #2J8tA| ZA&sler, 1 229 <
)2 xHato] oM E A C16 : 09 vl&E F7Iet &
W C22 : 62 A3Isgkn d9th Miller 5% NZ Black/
NZ White F1 &2 1A DHEAZ A3A719A 719 1
A AL FASHs AWAake] 7S 4% A3 C16 : 0%
C18 : 12 Z7Iska C18 : 02 Z4sigitta sigien, Mo-
han#} Cleary=* &3 8%t HellAl DHEAE #H3& o 1F
v|EZ o} B39 phosphatidylcholine® cardiolipin®}
A C18 : 19 v]&o] 711k 3t & ATelXe
DHEA FojA] 2F AXA) #¥elA C16: 0% C18 : 19
FABEL S5 HbE C18 @ 02 Wgo] glglth ole} 2
o] DHEA 432 Uslod 7telM C16 : 02 F7lshe v
C18 : 0°] Z4siAY M) gle 22 C16 : 0 (palmitic
acid) & elongation®] HA|E}7] o]y, C18: 10] &
7¥3 71L& C18 : 0 (stearic acid) ¢} desaturation #7g°]
243} F97] gFolztn s ek Imai &
0.5% DHEA7} 38 2ol FdAl 253 #3le o
Z A A stearyl-CoA desaturase®] &4do} 4WL} 57}
gogM C18:10] AA F/ETk it E Miller
522 DHEAE #°0]9) 0.4% +F2= 17183 AF A
Hls o 7+ AFA| o)A C20 : 4 (arachidonic acid) 2]
vl-go] folatAl Zast ot 3L T Aledle Aolrt
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Aoty 9=, 957 0.2%2 DHEAE T3t B o
FolXEe F-2% walr) dich

o) §oll E38] W& EPA (C20 : 51} DHA (C22:6) %}

& ¢ AR AL | EZEgor Y2 §oj71A]
£317) WFo] A HSAEAN g-AEE Tt FHe
Arez e F u|EEsgolE ot Alsk & &
W ohjg} £3] DHAE n|EZtgolol| 9] X9t AkslE
A 7= LT dotar STk wWeEkA, £ AT-eA
FDZo] F#el vjsled #J3HAl EPAS} DHAS] T/3ul&
o] Z}4% o}f= DHEA FAZ Qs 7t H3AFo] &
Ao gM o) f-2%E F3%¥ EPAY DHAYL B w
2A) #&L A Agake g ZebEr] wiRelety A9E
Atk

¥ ARelA AolAe] F4) wek DHEA Folol e
2 MEECH ol A 249 WPt RRHoR
oRke) ol Hol7l sht AUWHR PP vi%slel B
HHo g 85440)23 off-40lF B4 PUFA/SFA
9] v)go] FFHA Tashs ARE B0, 58] off
TN E C18 1 19 F712 Q5le] GAB 3R] H]
&0 F7rsh= AHE Btk o|2% DHEAZL 3ol <]
F AATHS AL B ojde} 2k AAEE T
BE3xHpAbe] B8-S ol o g BAdAtA o] FA
9 MNAFNEE Y F ANS Aoz A} i
DHEAZ} n—6 X911 linoleic acidZ #ol AH g &<
8N E 7F 2XA B2 linoleic acidd) ¥&S B
%311, n—3 X%4kql EPA 9 DHAE ol H4AE o R
ol EPA®t DHAS vl&E W45 n—3/n—6H]&
2 wgo] gi3ich Mohan} Cleary™= A it AL
9} 37 0.6%2 DHEAE AAAHE o A 7] nEEE
2lo} £-3]9] Qx| A linoleic acidd) H]-&2 743 Hb
9 arachidonic acide 718131, EPAS DHAS] )&
Ao g A9 n—6 XAt vlg-2 S7F8HE n—3
Aukal v8-2 ZHASIIAIRE & TSR YA EX A4
9] vlgols o3 W3t Qdlckn Busigit meb,
2lo|zjute] ofz} xepAt Aol mkel DHEA AlF ol m&E
AAere] Aukal Ao gt AL i dEAE & T

AR

k2] PUFA/SFA H1&S F8HA F33lsdds &7
S SFSfrelM e AdIEE gAsh: 237 9l
o, gA] o} fFel At AFAIIHE KA AAls=
A%E B3] W, As5E2 DHEAAFZE A BA1%
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At Ex s g BEo2a MEladE vehdckn
2 & = ok 22, oAl §7 DHEAES A%
NZE g 2k 2XA ] A FA A 7P FEER
W3h= C18 : 10] A9 24y F71st R ojF AT o] 570
U §E C20 : 571 50% oV ZA s Hojt}. o]8) of
£ C22: 62 13% AT ZAAFE WolglAT o|52AF
o] 67} H7| wjFof AAH o= o5 C20:58 C22:6
Q) a7 A AT A AEHA 9 AL
g vie- 2 o= Azhdnk #H, C18: 1 (oleic
acid) & Aol XA ISE FaATE TN EF F
2y AHE %9} apolipoprotein BE B ZAAIZC
Z2H SRS ksl 59E HolE 20T 4wA 9l
t}5% ojg] BaSoA*™ oleic acid’7} % XS A3
2 ) linoleic acid 7} B AW AHFE del vlslo
Yot} HDL3 ¥ 7t 234 £8A4 ¢ TBARS F&7}t
woptha sigith ¢ko 2 DHEAS Atstadel ot 7}
A9 1 717E 9317] Asixe gAks B 5AE9
4 o g4 wslel o FAls EAES] FE WSl o
3 A7) FU1E 02 AgEojor & Ao E Ert

DHEAF7} FEAUelr FAisle Ex13vhe Bas),
w2 dAsta s RItis ANk B o] vk & 4
o= AEEe DHEA AF71 2o)A%e Fiel w&
ZrlM 2] AL vXE FEE AFHEE A Al
Foo] xuit zAde) Wyl #Ee] g 7FsAdel sk
of gelslaizl, 8539 SD =R AHNA 1) 5574
o] (15%, w/w) 2) &5F72l°] +0.2% DHEA 3) o}+
2o] (2% &Ff + 13% FAEM 4) o3falol + 0.2%
DHEAE 957 A3 23l

SEFHToIY ol 25 DHEA S 93t 4%
Bof alole IR on, @3 AU ZHAHE F5
o A= F2lgt Wsh= glglov, o frell#] DHEA
EojA] ERASNASE (p<0.001) 2D 7+ 2R ] FAIA )
ZE2HE FFo] FstA 23Tk (p<0.0001).

7 A BHoA A A S GCE #4% A3
DHEAFHE S5577% olfd BFolA AT vl
&8 FosA 7N v (53] C16 : 0) tHEEsAy
Are) B&S AN BR (FFFHTAME C18: 2,
o]f-ZoldE= C20 : 5, C22 : 6), F ol Bl PUFA/
SFA9] BI&E §93H 7AA7]1E (p < 0.0001) BAL
Bglon, 53] o}l DHEAS] Fol G2 XA

HhAkel C18 : 19 &g 29 A== 3A F7MR &
¥, DHEA?] 5ot $54-F-7olx n—6 AHAte] vled
B39 3, o]fZME n—-3 A Hl&S WA,
n—3/n—6 v]-&& W] giict

DHEA Fo& o}f4dFell sl A 7t 3 23
A9} TBARSS} conjugated dienes®] & F2l5HAl #
FAIE FAtEladE BN Ft2Rd B A4
AR F3lgion, tgo), SEFRolFedAE ol A
ATES FEF AIIAE F33Th

AEHoZ o]f2Aols} 87 DHEAE AEEE A3
3% 2+ 2R ) ALEE FAAATE Bl 2 AR
A FAere] F¢ 7)AQ) EPASH DHAY Bl&-S ZAaAR
o2H AFAAZE AT AW A AEHAE AT
v 2%E Bk
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