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Abstract : This study was conducted to identify the effects of caffeine or combinatons
of caffeine and iron or vitamin E on the lipid and protein components or blood chemistry
levels of the serum as well as the total homogenate, mitochondrial and microsomal fracdon
of the rat(Sprague-Dawley, female) liver.

Chronic test were conducted to determine those effects. The chronic test was conducted
by dividing rats into 5 groups according to the type of drugs and dosages administrated as
follows; the control(group A), and group B was given 25mg/kg caffeine orally once daily
for 30 days, group C was given 50mg/kg caffeine orally once daily for 30 days, group D
was given 25mg/kg caffeine and orally ferric chloride once daily for 30 days and group E
was given 25mg/kg caffeine and 25mg/kg vitamin E once daily for 30 days.

The concentrations of glucose, urea nitrogen, uric acid, creatinine, total protein, albumin,
A/G ratio, triglyceride, total cholesterol, HDL-cholesterol, free fatty acid, phospholipid as
well as the activities of alanine aminotransferase(ALT), aspartate aminotransferase(AST) and
alkaline phosphatase(ALP) were measured in the serum of each experimental groups. The
concentrations of the carbonyl group and malondialdehyde(MDA) and the patterns of the
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SDS-PAGE(Sodium Dodecyl Sulfate - Polyacrylamide Gel Electrophoresis) and fatty acid
compositions in free fatty acids and phospholipids were analyzed to determine the oxidative
damages and metabolic changes on the lipid and protein components in the serum, and
total homogenate, mitochondrial and microsomal fractions of the rat liver.

The results obtained from this study were summarized as follows;

1. Body weights of groups B, C, D and E were significantly decreased(p { 0.01) in
comparison with that of the control in the chronic test.

2. The concentrations of serum glucose in groups B(124.5mg/dl}, C(130.1mg/dl), D
(122.1mg/dl), E(119.3mg/dl) were significantly higher(p { 0.01) in comparison to that of
the controi(101.5mg/dl). But, there were no significant differences in the concentratons of
urea nitrogen, uric acid, creatinine, total protein, albumin and A/G ratio in comparison to
that of the control.

3. The concentrations of total cholesterol and HDL-cholesterol in serum of groups B(69.6,
534mg/dl), C(73.0, 56.3mg/dl), D(68.9, 51.1mg/dl) and E(68.2, 51.3mg/dl) were
significantly higher(p ( 0.01) in comparison to that of the control(52.6, 38.8mg/dl). On the
other hand, the concentrations of triglyceride in serum of groups B(45.0mg/dl), C(40.4mg/
dl), D(33.8mg/dl) and E(47.2mg/dl) were significantly lower(p { 0.01) in comparison to that
of the control(66.2mg/dl). There were no significant differences in the activities of ALT, AST
and ALP in comparison to that of the control.

4. The concentrations of free fatty acid and phospholipid in serum of groups B(45.7, 154.
4mg/dl), C(50.0, 167.2mg/dl), D(52.5, 148.4mg/dl) and E(41.1, 159.2mg/dl) were
higher(p ( 0.01) in comparison to that of the control(35.2, 125.3mg/dl). And the
concentrations of the carbonyl group and malondialdehyde in serum of group D(1.82, 0.
52nM/mg protein) were significantly higher(p ( 0.01) in comparison to the control(1.
53nM/mg protein).

5. The concentrations of carbonyl group in total homogenate, mitochondrial and
microsomal fraction of group D(1.45, 0.94, 1.67nM/mg protein) were significantly higher
(p<0.01) in comparison to the control(1.16, 0.66, 1.27nM/mg protein). And the
concentrations of malondialdehyde in the total homogenate, mitochondrial and microsomal
fraction of group D(6.70, 6.10, 1.36nM/mg protein) were significantly higher(p € 0.01) in
comparison to the control(5.17, 3.64, 0.68nM/mg protein).

6. As the analytical results of the fatty acid compositions of free fatty acid in serum, the
proportions of stearic acid and arachidonic acid of groups B(16.52, 12.62%), C(17.52, 15.
18%), D(19.73, 13.47%) and E(17.62, 13.28%) were significantly higher(p { 0.01) in
comparison to the control(14.75, 7.88%), but the proportions of oleic acid and linoleic acid
of groups B(12.97, 32.59%), C(10.88, 31.23%), D(12.37, 30.66%) and E(11.95, 32.41%)
were significantly lower(p ¢ 0.01) in comparison to the control(16.44, 35.12%). Otherwise,
as the results of the fatty acid compositions of phospholipid in serum, the proportions of
stearic acid and arachidonic acid of groups B(39.37, 16.39%), C(40.63, 17.83%), D(42.73,
15.39%) and E(39.16, 15.70%) were significantly higher(p ( 0.01) in comparison to the
control(37.74, 14.24%), but the proportions of oleic acid and linoleic acid of groups B(4.03,
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14.38%), C(3.54, 12.38%), D(4.52, 11.68%) and E(4.29, 13.64%) were significantly lower(p
¢ 0.01) in comparison to the control(5.53, 16.14%).

7. As the analytical results of the fatty acid compositions of free fatty acid in total
homogenate, mitochondrial and microsomal fraction of liver, the proportions of oleic acid of
groups B(7.817, 8.73", 6.88%) and C(6.89, 7.75", 6.58%) were lower(**:p ( 0.01) in
comparison to the control(8.67, 10.08, 7.81%), but the proportions of arachidonic acid of
group C(22.62, 19.79, 23.71%) were significantly higher(p { 0.01) in comparison to the
control(20.93, 18.47, 22.24%). And the proportions of palmitic acid of group D(25.95™, 26.
16, 26.34"%) were significantly higher(**:p ( 0.01) in comparison to the control(24.43, 25.
42, 23.34%). In addition, the proportions of linoleic acid of group D(23.43, 25.02, 23.95%)
were also significantly higher(p { 0.01) in comparison to the control(22.17, 23.75, 21.26%).
The proportions of stearic acid of group D(19.87, 19.76 %) in mitochondrial and
microsomal fraction were lower(**:p ( 0.01) in comparison to the control(21.01, 24.18%),
and the proportions of stearic acid of group E(16.71*, 19.65"%) in mitochondrial and
microsomal fracdon were significantly lower(**:p  0.01, *:p ( 0.05) in comparison to the
control(21.01, 24.18%), and the proportions of linoleic acid of group E(25.04, 29.20, 26.
48%) in total homogenate, mitochondria and microsome were significantly higher(p ( 0.01)
in comparison to the control(22.17, 23.75, 21.26%).

8. As the results of the fatty acid compositions of phospholipid in total homogenate,
mitochondrial and microsomal fracton of liver, the proportions of palmitic acid of group D
(17.58", 18.78", 18.23% ") were significantly higher(**:p { 0.01, *:p { 0.05) in comparison
to the control(16.28, 17.22, 16.38%), and the proportions of stearic acid of group D(36.41,
37.23, 39.53%) were also significandy higher(p { 0.01) in comparison to the control(34.18,
34.16, 36.04%). But the proportions of oleic acid(3.41°, 3.117, 3.12”%) and linoleic acid
(18.03", 15.79", 14.74" %) of group D were significantly lower(**:p { 0.01, *:p { 0.05) in
comparison to the control(oleic : 3.63, 3.72, 3.79%, linoleic : 20.03, 18.71, 18.48%).

9. In order to determine the oxidative damages to the protein in serum, mitochondrial
and microsomal fraction of the rat liver, the patterns of the SDS-PAGE were identified, but
the results of SDS-PAGE were not significantly different between the control and
experimental groups.

Key words : caffeine, iron, vitamin E, free fatty acid, phospholipid.
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3}8t3 02 caffeine theophilline, :hcobrominc 531
317 purine §X A€ methylated xanthine 0. 24 FE9
283794 4A 5= oxidation, demethylation?]
AR AL AX T2 metabolited] 1-methylxanthine, 1-
methyluric acid, 1,7-dimethylxanthine, 7-methylxanthine,
1,3-dimethyluric acid$} unchanged caffeine 0.8 2 &2 7|
A WAE A B Caffeine e 798 33444 £8
AZA H9] $ENE FF FEeto] 28 25
58 FAANYLEA H2AE F4FL X 2 9F
N7 F3E A8 #FHFHA] strychnine convulsion
3} FAE AU S e A ndel A g8
3719 FREFY FAZ o|luBE L FANIE T
#9700 okt A4S 3} o} theophylline(],
3-dimethylxanthine)¥} caffeine2 78 ¢ bronchodilatorZ
A asthma$} neonatal apnoead] X A& AHEETH.

Eg caffeine2 ®lx7], A&, FA9 cancers} tera-
togenic agent2% ZH4-35}9 coronary heart disease, myo-
cardial infarction, arteriosclerosis®] YNEAZ 243t}
BB wa¥Pt glon, AdAF A geofe] &
71 B oR JES nAs TARE €A
9)111}5’27’48’60.

APLE FEY 3FFLAA vl$ F8¢ hemoglobin
3} catalase, peroxidase §9 F8 FAAFELZA o8 A
BN Bzt F& F71AFY dfo|n] EF free
radical $- 2829 2% AR 24 Ao Atz
$& FAAATGE, ol @ ARo) YPog FoHY
g3l 2 243} vitamin Eo) A3282L 4o A to-
copherylquinone & 2 E-¥43}A]# vitamin E9] ZYZF A
£ 2z g7 2 A¥e Yo A%d e
Aupato] HlELA HateAEE Pol 19 o|F A F
Bo] Hotslo] & Al& 9] thiobarbituric acid(TBA) ¥+
4} malondialdehyde 9] A4 #d8HE0] Bol A4 H o
20 25 A EE AE27)89 1A 3] 9
# mitochondria, microsome 2] AXA7|% &4 54
B A% opu| At 7)Y AHg 5& YogA BT
2ol e w3Haging)9t QAR 0} free radicalZ QI g T4
AN Fo) Qg B 477} 2 gFoln 53] s A
& B A UAE T A Fo) Aas gt 44
HiE A8 E 72E 718 2P E2A hydroxyperoxide St
endoperoxide type® TR}, o]E0] AAH7] A
E Ay BEA S o =Zojdn 843 Hojok

shedl, 8% EXsA o] 843 HeE b, A9
A 59 AR} 84 T4 28l A free radicalo]
AR, o] 70] ThA] BE 9] A (triplet oxygen, *0,)%
13319 peroxy radicalo] 4= 3 o) Zo] EX AL
7 ¥k-3-3to] hydroxyperoxideZ} A=A drt. §H A
o #A43 vt & peroxy radical(Q;’), hydroxy radical(.
OH), singlet oxygen('0,) 59 BAAAE FEo] A&
g AAA LA, dudat 2 o 44 53
HA gt Hed o] 844 AW AAF £¥3
Aaba} whgste) Btk A e AAEA 9o o9
o = AR free radical AJ4-& mitochondria, microsome
59 HXA7)#3} xanthine oxidase, peroxidase 5 {4
AY ZAUAL £ =FE T 3 EAAE 4A
g+ Ag*.

FEAE AXee 92 FAH glu HEE AXYy
o2 Egd gloy AEE XA(FZ phospholipid,
glycolipid, cholesterol) o] 533} @A 2 FAJHo] glom
2 Axe AAAEo] o™ Q4 oFe HatstaeS
HHA HH peroxideZ} A4 H o] AET V)5S A/ 3
@ 5 gleng 753, F2AY &48 o) k3Pt 23
He Aoz 4eiA 3ok mabq AR lipid perox-
idation A& JA|8}7] AshME 2B F A ol
A5l natural antioxidant® Maillard reactionol} | 434
He 2EMAAE, indole 2 polyphenol compound$} vi-
tamin C, cobalamine(B,), folic acid ¥ vitamin E Fo] &3}
Li3= XN

Ao FstAE 471 de wet free radical]
A4E g oWste system I3t o]n] Auje] A€
free radical® ¥Z3td AAATF)E system 117} gleoi,
g2 §44 antioxidant®} ¥] § A A Q) antoxidant2 T+
¥ 3}7] 5§17 2, ceruloplasmin, lactoferrin, transferrin,
catalase F& R A#}A3E(LOOH)O|Y lipid perox-
idation® F =3+ lipid alkoxyl radical(LO-) B¢ lipid
hydroxyl radical(-OH) %3 & free radical®] }H4¥ & o
+ system I antioxidant - o}t}. $# vitamin E, vitamin C,
uric acid & -OH, LO-, -0,2 TA3d A Anas
FEuSS A 8AY lipid peroxy radical(LOO.)& £ 3
&l 2| AAAbste] FEWE-E HAAA free radical £HA
A2 283 system 11 antioxidanto] 7%, o] 2] &
system II antioxidant’® 2]0]|& Fa) HFo| 71530 A
Ao F2 ZA 3= 244 vitaminQ tocopherol A
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o Ao A BAHE free radical(LOO-, LO-, -OH)
€ ¥X3e s g g Pt

Trang 5% caffeines} 9F2)2t4o] antioxidantl vi-
tamin C¢ F&E H7]915ted 42 GAA vitamin C
2 caffeineo] F71E 2 o)9}, caffeine GE A o]7bo) caf-
feine 2] metabolic clearance, renal clearance2 H]Z3}g o
t 2ol 7k Ytk e Raglon, Gilboe™ = rats} Kasvin-
sky 58 29 EZoA caffeined] o8] $EF liver
glycogen synthase phosphatase activity®] 84Z 2 g 3}o)
glucoses} caffeinesto] E24E YUtk syt
Schlosberg®s= ratel] caffeine& S8 Z3t brainy) tryp-
tophan3} 5-hydroxyindoleacetic acid®] 338 =7}r|71th
1 Basl§n, Patwardhan 'S A}ghe] caffeine o A]
] free fatty acid FFo] 7189tk syt =
& Peter 55 male, female ratol] 1§ caffeine 185mg/kg
S Folsty AALgd g 244 dHo) FgsE
ERTT Fon, Naismith 5*(1969d)2 rato) $H4AZ
H ANE 549 ¥ F9 dy gAY cholesterol 7}
phospholipid $3o| F7}81% 21} triglyceride 33 9 3]
| 284 .2H, sucroseE F7H2 FoJ81Y triglyceride 3
& 288 715 wbH o) cholesterols} phospholipid 33
de syt gty B}, Belet 5°2 Ao caf
feine sodium benzoateE FWUY2 £A3 F blood clot-
ting parameter®} YA free fatty addE ZA}GH A3 £
70-90%- Alo]o free fatty acid7} 718193 £ 4417+
o 713 F748HQ 08, In vitro A4 caffeine Eo 2]
7F 30%-o4 4|2t Ale]ol] heparin tolerance times} plas-
ma®] recalcification time % one-stage prothrombin tmeo]
4 A Bebrdn vaRdse %% A3
caffeinecl) ¢ 2 A7} A gl

AFMA caffeines] 3 FEAYANA G PAL YL
TE caffeines DEFofdte Ay 33} AR e
ZAE Al e Qlu, Y3} 7424 L B EA
ol A2 % gy HEo ks FE o) AukakzAg
& HREE AF7} i, o}&¥ caffeined} FE EE vi-
tamin E FAFAZ QG F524LS 2ALE uprt §7)
o, & Ago)ME caffeined TYHOZ Fod T Yo
Well A 83, 3428 2 7|8} (@A E 9 sraigel 7
AHASHE] A ARE ZANE D, o}2] 4T} 7hz
A a8l3 X A7) AWM carbonyl groups} malon-
dialdehyded] Fx¥istE 2ASGow, B3} A

% mitochondria®} microsomed] 2} A4k} 9173
T e F2 AN 2GS BE Yre
B EA 35T 18] caffeinest ¥ Z= vitamin E
FAFAAG 4L 2 YA 320N 1D 2 g
HE TAARY vAe 9%L 2oz Bagun
A& AEE FYstA =i

Mz ¥ Uy

HYFE : AF 10-1257€ AF 180gu9e A7
Sprague-Dawley#| female rat 50u}e] & ALg3stgl o, A
FB71E AE P8RS TP ASRANR) Y B
< FAG FHHUA AYo A4,

FO{tH o ALBAISY - AP F R FAE caffeines}
vitamin E= Sigma A%, ferric chloride= Fluka &} &-& A}
ot on, ALAEEE(capillary column F34),
thiobarbituric acid ¥ boron trichloride= Sigma #| %2
AH&3t¢ith. Hexane, methanol, propanol £9¢] fujs=
Merck$} ].T. Baker9] HPLC grade& A}-8-8}9 1, @A)
total protein, albumin, glucose, triglyceride, HDL.-cho-
lesterol, total cholesterol, urea nitrogen, uric acid, creatin-
inc3} aspartate aminotransferase(AST, GOT), alanine
aminotransferase(ALT, GPT), alkaline phosphatase(ALP)
o E2BAE 24 (FIFFANNLA 57 A%
288-14) 5% kit g ol §3151om, 7|k 24| A8 ®
E A2 53 AHEEIT ok g8 B4 o] 88 55

T 18M@ o]}9 25 FHFE o3t 48y

B

HETUX K HHS 2ol AXFof WY ¢

1 4ET HiX| - H2F(AT), caffeine(25mg/kg) Fof
Z(BE), caffeine(50mg/kg) £ F(CT), caffeine (25mg/
kg)#} ferric chloride(25mg/kg) SA5AT(DE), caffeine
(25mg/kg)¥ vitamin E(25mg/kg) FAIFAT(ET)OE
TR 2 FER rar 10014 F 50vt2) E WA g0
o, AT MAE nre 4 APTEE JA AL A
FHMEA FET T2 5% 44-7)9 polycarbonate cage
(26X 42X 18cm)ol] 3uhA] 4ut2|d ol AYEE ALGH
Wl ALS cageE $HA13] A2 A3l AHE 3
3o

2) HESE0l AMTo WY : RE HUFEL AY
A 1541 ARE AA(E FFNUFE A¥d 9
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zrom AR AZEE A AT Azt R
APTEE R ZAPHLE d2T(A )2 4
NG g caffeine TS caffeine S Q2G5 2.5%
9 5%9) $=2, AEE AgAgse 25% s=2 $
A7 e, AYFEE AFS Y 343 AT kgD
caffeine & 25mg(BZ), 50mg(C)o] A+FH HEE 3
fon, caffeined} ferric chloride EEF AT (D) caf-
feineg 25mg/kgH T & WA T thd, APl
25% s52 3M§ ferric chloride(25mg/kg)E Al
AZESQ). T caffeined} vitamin E EFFAF(E
)2 affeineg 25mg/kg FHF o, A0 vitamin
EZ 25mg/kg ATRASAT ¢ ZE FAdAE &
Hl(sonde)E o] 434 ratd] SJUIE ZAFASE WS
A3

AR AH & 22 -

1) & g by xHF - A ohAFEQ 309A 4ET
42 A714AE nAt o g R vy, 1543 FHF
A£3] ratg diethyl etherd] FUvld NF A3& £
Zgta, e FogelA 33k vacuject tube(
A A 9eF YL 2 (Hettich Universal 28,
500go| A 10%)& o -60C A2 ¥¥ 1 (Forma Bio-
Freezer)ol] £4 A|742] WE R BsATt .

2) Total homogenate, mitochondria % mi-
crosome 22| : ¥4 3Zd 7242 10mM phosphate
buffer® perfusion A]7) o] APA8E ALE3YoH,
total homogenate:= 10mM phosphate buffer2 10% 73
of (weight/volume)2 THE0] A}8-5}51t}. Mitochondria
3l microsome 22 Hogeboom™¢] while] wha} $-4
sucrose medium(0.25M sucrose, 10mM Tris HCI, 0.
5mM EDTA pH 7.2)¢] o] 10% #A 4L 7E o, 1,
000goll A 1583+ YAREF F34¢ #5to] 10,0008
(Beckman SW 28Ti)ell 4] 1587 94%d Fo A€
mitochondria £8& doH, F& A434E& 100,000g
(Beckman SW 4ITi)e]A 6027 9AR 8] mi-
crosome #3& At}

HALEE 9 2oLy

1) Zxg &% - 2977 30 FL AgTEE oY
5L 2748tq o) 10d HF o2 HAFUFE 2ALSH
FAEFE FRAT

2) Hol BN E 24

(1) AW glucose, creatinine, uric add, urea nitrogen, to-

tl protein ¥ albumin FHFLE ZAKFFAF)E o83
Schimadzu Model UV-160A UV-Visible Spectrophotometer=.
FREE &A% FFL TAHT
(2) AW triglyceride, HDL-cholesterol, total cho-
lesterol & ZAki(GFAHF)E o] 83t YEEZ FRx
& ZA3d g3 Tl
(3) @A) aspartate aminotransferase(AST), alanine am-
inotransferase (ALT), alkaline phosphatase(ALP)% & Akit
(BBANE oj83td FREE FA% 229 €44
£ Asdsisit
(4) AW R 2 XA FFEA LS Hanahan
52 2 8 579 ol g Yl 523 LS
N2 §uj& Z@AIZ1E ZALEol chilled acetoned 7}t
of GAEY Fol FrejAAY A E 44 £ o
2, tolueneo]] &&A|A copper reagentE 718t FElgS
HANA dAReF dEdE A TAAQ 0.1%
sodium diethyldithiocarbamate 2 7}8tey TAAjZl &
440nmol M FFEE A3} FHE T
3) 8, =3 Y M ZEE W malondialdehyde
sat £ : ¥y dadd 2 ZAHEEEY malon-
dialdehyde 3837 Ohkawa 5° % Slater =59 uy
of o}3te] A3ttt AA YA &< A& (mg proteind]
#Fet= &) 0.2mle) 8.1% sodium dodecyl sulfate 4
203} 1.5ml9] 20% acetic acid(pH 3.5)%} 1.5ml¢] 0.8%
thiobarbituric acid &4 & H71¢ ¥ FFHFE & 79
2 4ml 57 gtE0] 95T shaking waterbathol| A 60%7t
742 5 A dgol &7 4% o, Iml FF5%
5mle] n-butanol : pyridine(15 : 1, V / V)E@H4& 47}
3] vortex mixer® 73A NEHg Fo 800g(Hettich
Universal 28)el 4 1087t 442 & & 43 4& FH3ko
532nmol A FR=E E43te FEFE AN
4) 8¥, =3 9 M2 &Y carbonyl group &
2 2% . g33 7Y £ BAZEEY carbonyl
group HFEAE Levine 5] el oj5jo] 2753
A A A8 (mg proteind] HFIE FFE cp-
pendorf tubed]] 8}e] 50p12] 10% streptomycin sulfate g 7}
§ 3o 5B A& FohE F 100goA 583 94E
3 & A2dL B3sld YR 20% trichloroacetic
add(TCA)Z 7}8}a K eH(Vortex - Genie2)3H ¥ 500goi A
587 9482k g 2eEqrt. el diE
o 0.5mt 10mM 24-dinitrophenylhydrazine(in 2N HCl)&

- 582 -



#H7}sted 37C shaking incubatore] A} 1A1H5¢H HEka) %
g &, 0.5ml 20% TCAE 37}8} 2 500go) A 587 Y42
23t AHE AR S TGt o|FA Y5
WAL 06ml 6M guanidine hydrochloride(20mM po-
tassium phosphateo] ¢ ¥ trifluoroacetic acid2 pH 2.32.
2 9E A)E J}Ete 37°C incubatord A 1587F whA)§
Z AEEAA 10,000gHettich Mikro-Rapid)oll A 1087+
AR FE4E st 368nmoN FREE S
Agto] FFEAERAT 210 M'an'E F3}o] carbonyl
group®] mole ++& ATt

5) SDS-PAGEE 0|88t &%, =% Y ZtHEZEY
of ciE 24 : A, ZHEF YA sodium dodecyl
sulfate-polyacrylamide gel electrophoresis(SDS-PAGE )&
o] 44 Bl ANA FANYL Laemmli’e § 59 W
HE o]g3ct. SDSE §#3le Tris buffer(glycerol
10ml, 2-mercaptoethanol 5ml, 20% SDS 11.5ml, 1.5M
Tris-HCL 42ml)e] NEE 5% EEF o 100ToA
327 714 3 YA Relstod SDS-polyacrylamide gel
(10% separating gel & 4% stacking gel)}& o] &3t 70V
ol A 8L 1A, A ER YL 15A2H5¢ A7 953
At A7)9Eo] BYF gel€ 0.1% Coomassie brilliant
blue(50% methanol 10% acetic acid®] o) &g
FENZ YAHL 1AL X EE L 2475 @il
& @8 F 2494 (50% methanol @} 10% acetic acid 9]
1:1 Egd)o2 24AA 7 AR 9] FAEUE 4eg
H @ EAsk

6) falx|Litat QXY X|UM ZHEY  BHY, T
24 9 ZAZRGUA EB F Pk Q1A
A& screw cap tubed] 23§ F Miller’e] W0l u}et
50% methanole] £33 12N NaOHE 1ml 7}3ld
Teflon-lined capsZ & 2% 100C shaking water bath
o 3083t 714 ¥ the 308 Fol wbed 1P o] 4
o) 4 A3 WA 7T 0.5ml 6M HCI(pH 2)& 7}
1 1ml 10% boron trichloride(in methanol, Sigma 4] %)
< 7}8te] methyhtiong ZujAlA F74 & 4As 22 F
o BRegA &35 85T shaking waterbatho] 587F
x5 g Ao &3] YA 2 g fat-
ty acid methyl esterS $%37] ¢35} hexane/diethyl
ether(1 : 1)2 71812 3259 tubeE 3AAF|HA H&
PA G Fo 439 432 UE tubed] BT
A et o 2 3ml 0.3N NaOHE &v2d) 715 & 250g

ol 57 dAie ¥ 4 A4S Hato] Table 19 27
© % Hewlett Packard gas chromatography Model 5890
Series II(HP 3396 series IT Integrator)E o]-&38kod x|H}pA}
242 BAS.

EAIME] - RE APEH L EARA S 8o F 23
B $95(5% o4l et R FEAE Fao 9
PelufA ol me HAFIRHLS.D.)FEE A

75

Table 1. The conditions of gas chromatography for analysis
of fatty acid composition

Items Conditions

NEUMATICS

Carrier gas Nitrogen

Column head pressure 25 psi

Split ratio 100:1

Septum purge 5ml/min
HP-1 capillary column

COLUMN (Crosslinked Methyl Silicone
Gum)

Column ID 0.20mm

Film thickness 0.11pm

Length 25m

Phase ratio 450

DETECTOR FID(Flame Ionization Detector)

OVEN TEMPERATURE

Initial temperature 145¢C
Program rate 5T /min
Final temperature 280TC
FID temperature 300T
Injection port temperature 250
INTEGRATOR

Threshold -2
Attenuation 270
Peak width 0.04
Retention time 25 min
Chart speed lem/min

INJECTION VOLUME  1pl
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4 o

HYSES HEHS : AY7| 3045t ¥
ratd] HAFHREE Y SAHS FAFE A AR
Fig 1ollA] B ule} o], tj2F(A)el] )3} caffeine Fof
2 B, C#o] 794 YA #F2Fom(p(0.01), caf-
feinex} HEY EFFAT Col 7MY Bo] TA3A
2(p { 0.01), caffeine?} vitamin E EFF AT E 279
Hal 5994 e FAF 2428 ZAtHp (0.01).

Body weight gains(g)

30
25
20

15 4

T
20 30 (Days)

Fig 1. Effects of caffeine, iron and vitamin E on the body
weight gains among experimental groups of Sprague-Daw-
ley female rats.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated
once a day for 30 days.

C: Caffeine(50mg/kg body weight) was orally administrated
once a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride
(25mg/kg body weight) were orally administrated once a
day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30
days.

Hoys st o] 1l : 30 F< WiY 13] caffeine 2
caffeines} BE, caffeined} vitamin E FA] oAl Ay
glucose, urea nitrogen, uric acid ¥ creatinine®] g3 o]
& Fee ZAE AE Table 204 BE ulgh o),
glicose #F2 t)zFo| 101.5mg/dIdd] ulete] caf-
feine FF BZH CEoAME #Fol 124.5mg/d],

130.1mg/dIZ glucose?] #Fol F7hsl%.2m(p (0.01),
caffeines} M ¥ FEE vitamin E F4F<] DEH} EFojA
£ 1220mg/dl, 119.3mg/dIS 2 &3] 27h5]1ck(p(
0.01). e} v AA3EQ] urea nitrogen, uric
acid, creatinine®] g2 2|4 SlE Aozt ABHA o
ket

Table 2. Effects of caffeine, iron and vitamin E on the con-
centrations of glucose, urea nitrogen, uric acid and

creatinine in serum (mg/dl)

Experimental Glucose .Uric- Uric acid  Creatinine
group nitrogen

A 101.5° 243 228 0.85

+ 67 +22  +031 %012

B 124.5%* 25.1 2.33 0.85

+ 55 +13  +029 + 008

C 130.1° 238 2.39 0.88

+ 44 +15 £ 046 =+ 010

D 122.1%4 255 2.34 0.81

+ 6.4 +13 1064 £ 011

E 119.3 24.6 2.32 0.87

+ 58 +13 +038 =+ 006

+b<4 Means with different superscripts within groups are

different(p { 0.01). The results are expressed as means + S.D.

obtained of 10 rats.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated
once a day for 30 days.

C: Caffeine(50mg/kg body weight) was orally administrated
once a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride
(25mg/kg body weight) were orally administrated once a
day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30
days.

Caffeine @ caffeines} &, caffeined} vitamin E A &
oA gAY triglyceride, total cholesterol @ HDL-cho-
lesterol®] FaFol] v]X e JPE ZAMG Z I Table 39|
A BE s} o] gy HDL-cholesterol R total cho-
lesterol 3teko] =7 (38.8, 52.6mg/di)ol) H)& caffeine F
o +¢] B(53.4, 69.6mg/dl), CF(56.3, 73.0mg/dl), caf-
feines} AR TgEFA T2 DF(51.1, 689mg/dl) D caf-
feine3} vitamin E £ 4 7Q) EF+(51.3, 68.2mg/dl)ol A
5 #f94 & §Y F7HE 242H(p(0.01), 4
A8} triglyceride 3HeF2 vk 2 T) & 7(66.2mg/dl)ol| W]
& BF(45.0mg/dl), C(40.4mg/dl), DF(3.8mg/dl), E
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T(47.2mg/del A #F 228 UERA(p(0.01),
caffeined} FE FAFATL(DE)0] 7HF 2 #FE Y
.

Table 3. Effects of caffeine, iron and vitamin E on the con-
centrations of triglyceride, HDL-cholesterol and to-

tal cholesterol in serum (mg/dl)
Expgrrior:xl;ntal Triglyceride ch(')Il‘gst?clrol chggtlgrol
A 662 + 8.0° 526 + 58 388 * 4.3°

B 450 £ 57° 69.6 + 46° 534 + 56°

o 404 + 4.3 730 £ 56° 563 * 3.6°

D 338 + 39° 689 + 41° 511 + 4.3°

E 472 + 51" 682 + 39" 513 + 35°

*» Means with different superscripts within groups are
different(p  0.01). The results are expressed as means + S.D.
obtained of 10 rats.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated
once a day for 30 days.

C: Caffeine(50mg/kg body weight) was orally administrated
once a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride
(25mg/kg body weight) were orally administrated once a
day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30
days.

Caffeine, caffeined} B ¥ 2 caffeines} vitamin E §f A]
PN g riAe 9FE 2AE AFE Table
40X B3 ule} o] total protein, albumin, globulin %
albumin/globulin(A/G) ratio B5F thZ o B3] #9A
Qe T Aol ABHA Egket.

Table 4. Effects of caffeine, iron and vitamin E on the con-
centrations of total protein, albumin, globulin and

A/G rato in serum (g/dl)

Experimental  Total Albumin  Globulin A/G ratio
group protein (%)

A 79 38 41 0.96

+ 06 + 04 + 04 + 0.15

B 8.0 39 41 0.95

+ 05 + 0.2 + 03 + 0.06

c 81 4.0 41 0.97

+ 06 + 0.3 + 05 + 013

D 78 38 38 0.99

+ 05 + 04 + 0.5 + 013

E 7.7 3.7 39 095

+ 04 + 03 + 04 + 010

The results are expressed as means + S.D. obtained of 10
rats.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated
once a day for 30 days.

C: Caffeine(50mg/kg body weight) was orally administrated
once a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride
(25mg/kg body weight) were orally administrated cnce a
day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30
days.

Caffeine % caffeine?} H¥, caffeines} vitamin ES 5]l
309 ¥ ratol] Fig F A aspartate aminotransferase
(AST,GOT), alanine aminotransferase(ALT,GPT) 4 al-
kaline phosphatase(ALP)& 49| &AX]o)| v 9%
BAT 23} Table 5914 B upe} o] ol u)3
94 e 4= Aol & YEhAE ¥kt
Table 5. Effects of caffeine, iron and vitamin E on the ac-

tivities of aspartate aminotransferase(AST), alanine
aminotransferase(ALT) and alkaline phosphatase

(ALP) in serum (U/L)
Experimental axnlx?(s)g:mrt:;smsc aminAolégmns;crasc pl;‘(\)lsk;}l)i:tgsc
group (AST, GOT)  (ALT, GPT) (ALP)
A 165 + 338 57.6 + 161 418 + 214
B 168 + 172 492 + 7.3 360 + 138
C 187 + 128 450 + 63 399 + 256
D 175 + 145 430 + 30 390 + 7.3
E 157 + 286 452 + 112 429 + 248

The results are expressed as means + S.D. obtained of 10 rats.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated once
a day for 30 days.

C: Caffeine(50mg/kg body weight) was orally administrated once
a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride(25mg/kg
body weight) were orally administrated once a day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30 days.

Yol Felx|eat, QIX|A, carbonyl group ¥ malon-
dialdehyde &2kH3} : Caffeine Y caffeines}t HE, caf
feine®} vitamin EZ rato] 4] 309 F<t WY 13 3254
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= 83 e A4, 2R3, carbonyl group ¥ malon-
dialdehyde $}3& ZAI3F A3} Table 694 Bt Hio}
2o fEiAgts QA g d2F(35.2, 125.
3mg/dl)ell B8] caffeine F§F9¢ B (45.7, 154.4mg/
dl), CZ(50.0, 167.2mg/dl) 28] T caffeines} AY EF
2oj29] DF(52.5, 1484mg/dl) 2 caffeines} vitamin
E E¢5422 ET (411, 159.2mg/d)l A #94 =
% 3718 Jeien(p (0.01), FAH2 D
T, AAA L CrolA 74 =4 et 83 car-
bonyl groups} AR 32131291 malondialdehyded] 33
2 thxF(1.53, 0.35nM/mg protein)o]] H] & caffeineF
o)#91 B#(1.56, 0.36nM/mg protein), C2(1.57, 0.

tein)o M A4 & &FFY F7HE R em(p(0.01),
caffeine HEF 23 caffeine®} vitamin E EFFof T
AE el Aol g Holx] sttt E3 A AR EQ
malondialdehyde 3t 82 Table 80 A 9} o), Bl ZF(5.17,
3.64, 0.68nM/mg protein)3} B & 2 o caffeines}
2 E{FA9F(6.70, 6.10, 1.36nM/mg protein)ol| A
94 e TFY F71E Bgo0i(p(0.01), caffeine ¥
72 B, CZ# caffeined} vitamin E EFFA4FY EF
e oA e FY WstE BolA oyt

Table 7. Effects of caffeine, iron and vitamin E on the con-

centrations of carbonyl group in total homogenate,
mitochondrial and microsomal fraction of pooled

: - : liver (nmol/mg protein)
- T o
36nM /g protein) 3 caffeine3} vitamin E FoATd EE Experimental Total Mitochondrial  Microsomal
(1.55, 0.37nM/mg protein)] & Zo]7} AU, caf- group homogenate fraction fraction
feined} AE EX}FITY D7(1.82, 0.52nM/mg pro- A 116 + 0.04 0.66 + 007" 1.27 + 0.05°
. 0 o] A) o]i= E}Ere] =JL2
win) A frold QA= B S8 LA (0.00). B 117 £ 0.06* 068 + 0.08" 126 + 0.08°
Table 6. Effects of caffeine, iron and vitamin E on the con- C 114 + 0.12° 0.68 + 006 129 + 007
centrations of free fatty acid, phospholipid, carbonyl e e e
group and malondialdehyde in serum D 145 + 0.08" 094 + 006" 1.67 = 0.07°
Experimental 7€ E‘“Y Phospholipid Carbonyl group Malondia dehyde a a ) (1
’ ; , 14 + 0. 64 + 0. 26 £ 0.
growp aci (mg/d) _(amol/mg,protein) (nmol/mg proein) E 1.14 £ 0.06° 0.64 = 0.06° 1.26 & 0.06
A 352 1253 153* 0.35° N L . .
+32 +97 + 0.07 + 0.03 ** Means with different superscripts within groups are different(p
B 457°° 1544° 1.56* 0.36° {0.01). The results arc expressed as means + S$.D. obrained
+ 4’({) + 113b + 0.05 + 0.04 from 3 - 5 tests.
C 50.0 167.2 157 0.36 A: Control group.
+ 46 + 163 + 0.06 + 0.04 . . -
525°  148.4° 1.82° 0.52° B: Caffeine(25mg,/kg body weight) was orally administrated once
b + 43 * 17'6|> + 0.07 + 0.03 a day for 30 days.
41.1%  159.2 1.55° 0.37* C: Caffeine(50mg/kg body weight) was orally administrated once
E 4743 + 94 +004  +003

** Means with different superscripts within groups are different(p

{0.01). The results are expressed as means * S.D. obtained of

10 rats.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated once
a day for 30 days.

C: Caffeine(50mg,/kg body weight) was orally administrated once
a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride(25mg/kg
body weight) were orally administrated once a day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30 days.

2=E2| carbonyl group % malondialdehyde &
2k9| |3} : 7}9] toral homogenate, mitochondria 2 mi-
crosomel] carbonyl group?] 3e-& Table 764 B u}
o zro] YZF(1.16, 0.66, 1.270M/mg protein)d] H] 3}
caffeinest AL EFFAF(1.45, 0.94, 1.67nM/mg pro-

a day for 30 days.
D: Caffeine(25mg,/kg body weight) and ferric chloride(25mg/kg
body weight) were orally administrated once a day for 30 days.
E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30 days.
Table 8. Effects of caffeine, iron and vitamin E on the con-

centrations of malondialdehyde in total homo-
genate, mitochondrial and microsomal fracton of

pooled liver (nmol/mg protein)
Experimental Total ~ Mitochondrial ~Microsomal
group homogenate fraction fraction

A 517 + 0.20° 3.64 + 0.11° 0.68 + 0.08"
B 547 + 018 3.79 + 0.08° 0.67 * 0.04"
C 558 + 0.11° 3.74 + 0.14° 072 % 0.08°
D 670 + 020° 6.10 £ 0.38" 1.36 + 0.02°
E 511 + 0.55* 357 + 043" 0.76 % 0.08°
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** Means with different superscripts within groups are
different(p { 0.01). The results are expressed as means + S.D.
obtained from 3 - 5 tests,

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated
once a day for 30 days.

C: Caffeine(50mg,/kg body weight) was orally administrated
once a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride
(25mg/kg body weight) were orally administrated once a
day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30
days.

AW Relx|Lan olx|E o] x|gtitxy st )
Frej A st QA Fe] AHAtzAS gas chromatography
2 B|RsjE A Table 99} 10014 HE vl Zo), &
g A ukatel z]Hbakz A (Table 9)2 stearic acid(18 : 0)9} ara-
chidonic acid(20:4)914 tZF(14.75, 7.88%)0] H|& caf
feine o)1 BF(16.52, 12.62%), C2(17.52, 15.18%)3}
caffeines} HE E& viamin E $AFF2 DF(19.73,
1347%), E34(17.62, 13.28%)014 ZAJn]&o] Z71=9n
(p < 0.01), oleic acid(18:1)¢} linoleic adid(18:2)= =T
(16.44, 35.12%)9) H]8) caffeine £791 BF(1297, 32.
59%), CZ(10.88, 31.23%)0ll A H]&o) FAF 28 (p 0.
01), caffeine™ HE F+= viamin E A 579 DF(12.
37, 30.66%)7 E2(1195, 3241%)) N & v go] ZHAE B
AtHp < 0.01). A A A Z ] Aut 24 &(Table
10) $-2) A 4HAka FAFSHA stearic acid$} arachidonic acido]
A 223774, 14.24%)0) H] &) caffeine T3 791 BF(39.

Table 9. Comparison of the effects of caffeine, iron and vi-
tamin E on the major fatty acid compositions of

free fatty acid in pooled serum (%)
EFM):M“I 16:0 161 180 181 182 18:3 204
A 24570 124 1475 1644 3512° ND 7.88"
+£024 +0.09 =011 +016 +026 " £0.04
g 15ab 115 1652b 12975 3259 12.62°
+£021 +0.06 +016 =008 +030 — +0.10
C 2384*° 135 17.52° 10.88° 3123° ND 15.18°
027 +010 +0.09 =+013 017 " +0.17
p 250 127 1973% 12370 3066° ND 1347
£0.18 +0.04 +010 004 +018 ~ +0.09
E 2357° 123 1762 1195° 3241° ND 13.28°
+031 +0.03 +018 +006 +0.13 " +0.07

*># Means with different superscripts within groups arc
different(p ¢ 0.01). The results are expressed as means + S.D.
obtained from 3 tests.

N.D: Not detected.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated
once a day for 30 days.

C: Caffeine(50mg,/kg body weight) was orally administrated
once a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride
(25mg/kg body weight) were orally administrated once a
day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30
days.

37, 16.39%)3} C(40.63, 17.83%), caffeines} A2 T = vi-
tamin E FA %7 DF(42.73, 15.39%)7 EF(39.16,
15.70%)0 4 fo4 Sle vl&d 3718 3gon(p(o.
01), ¥¥3} A oleic acid%} linoleic add¥ o2 74(5.
53, 16.14%)0} w)a] B7(4.03, 14.38%), C3:(3.54, 12.38%),
Dit(4.52, 11.68%), EF(4.29, 13.64%)0] 4] B5 w9 7+
28 B3H(p(0.01).

Table 10. Comparison of the effects of caffcine, iron and vi-
tamin E on the major fatty acid compositions of
phospholipid in pooled serum (%)

E‘Pj"’;?“l 160 161 180 181 182 183 20:4

A 26.35™ Trace 3774 553" 16.14°
+0.18 +027 +011 +0.18
g 2588 o 39.37° 403" 14.38°
+0.44 +0.18 +006 +0.13
Trace 40.63° 3.54° 12.38°
+0.30 +0.31 +0.09 +0.18

d d d
4273 4520 1168
Trace 1026 +0.03 +010 NP

b b ¢
: 39.16° 429° 1364
E S Trace " 040 +009 2011 D

14.24°
+0.18
16.39°
+0.11
17.83°
+0.24
15.39"
+0.16
1670
+0.30

ND
ND
N.D

C
D

bede Means with different superscripts within groups are different

(p (0.01). The results are expressed as means + S.D. obtained

from 3 tests.

N.D: Not detected.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated once
a day for 30 days.

C: Caffeine(50mg,/kg body weight) was orally administrated once
a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride(25mg/kg
body weight) were orally administrated once a day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30 days.

- 587 -



VEAY FeiRYNe AHZA He : 2 ol
homogenate, mitochondria & microsomed)] &2} A 4H4te)
At 2Ad g H w32 F3e Table 1194 Table 137}
2 B uigl Zo] caffeine F9F(BE, CF)9 total
homogenate, mitochondria ¥ &4 oleic acid(18:1)9]
Aupata) g o] U2 F(8.67, 10.08%)0] H]3he] BE(7.81,
8.73%), C2(6.89, 7.75%)01 4 $9A U&= 7#AE BY
2.8(p(0.01) microsomed| & ZA2EEFS BQ. An-
chidonic add(20: 4)= CZl A o Z21(20.93, 1847, 22.24%)
o] H)&}4 total homogenate, mitochondria, microsomal frac-
tono Al Baul&e] Z7K22.62, 19.79, 2371%)E ¥ YTh
(p<0.01).

Caffeines} FE FAFAZ(DZ)NA Fr A gate] A
WAbzA WSE 2 F3 toal homogenate} microsomal
fractiontj o} A palmitic acid(16: Oy thZ (2443, 23.34%)
off Hlg) FaFHLo] 25 f94 QA 57H25.95, 26.34%)
H3(p{ 0.01) mitochondria BHNNE Z/AAFL HG
t}. Linoleic acid(18:2)% total homogenate, mitochondria
9 microsomal fractionjof] A th27(22.17, 23.75, 21.26%)
of wlal FHgulgol Fo4 YAl $7H2343, 25.02, 23.
95%)= AtH(p € 0.01). Stearic acid(18:0)¢] ¥]&L total
homogenate$} mitochondriao| A t&7(22.62, 21.01%)
o wlgle] 7A7320.76, 19.87%)& HA2n, mi-
crosomeof| A & stearic acid(18 : 0)= o) Z(24.18%)] ¥
s} 1976%2 204 A BASIAHp(0.01). BH
oleic acid(18:1)¢] #3H] &L mitochondriadl ] thEF
(10.08%)e] W& H]go] 7HA(8.74%)5} 2.1} microsomal
fractiono & hZ2(7.81%)0) w3 2318 F7H9.55%)
HAcHp € 0.01).

Caffeine#} vitamin E S A| 5] EF4l| A total homo-
genate$} mitochondria % microsomal fractiond] §r2] =4t
AFe) 24 W3 linoleic acid(18 : 2)ol A th&#(22.17, 23.
75, 21.26%)9) w|&f FHeRu]go] F71(25.04, 29.20, 26.
48%)=] 2 22(p  0.01), stearic acid(18 : 0)= mitochondria 2
microsomal fractionol] A )2 F(21.01, 24.18%)o]] )&}
A gl H &9 #A(16.71°, 19.65 %) MG oM (**p
0.01, *:p { 0.05), total homogenates]] A= Z+A AL B
%t} Total homogenate®} mitochondriacl] 4] palmitic acid
= O 22443, 2542%)0] 1]8) 7+A(23.85, 23.43%)51 91
S(p < 0.01), arachidonic acid¥ thZ7(20.93, 18.47%)e]l
H)8) .88 Z7H21.67, 20.11%)5{th(p ¢ 0.01).

Table 11. Comparison of the effects of caffeine, iron and vi-
tamin E on the major fatty acid compositions of
free fatty acid in pooled liver homogenate (%)

EIP;EM 160 161 18:0 181 182 183 204

A 2443 118 2262 8.67° 2217 ND 2093
+044 +£004 +025 +004 +02¢ =017
3 142" 104 2023 781° 22.10° ND 24.60°
+026 +0.03 +0.18 +0.01 +041 =042
C 46" 097 2212 685 278" ND 2262
+030 +£007 +0.18 £0.06 +021 " =044
D 2595° 094 2076 834 2343 ND 20.38
+024 +£006 +017 +013 +031 020
E 2385° 096 2112 7.36° 2504 ND 21.67°
+0.07 +£0.03 +0.34 +016 +018 ' +0.31

*44 Means with different superscripts within groups are different

(p < 0.01). The results are expressed as means + S.D. obtained

from 3 tests.

N.D: Not detected.

A: Control group.

B: Caffeine(25mg,/kg body weight) was orally administrated once
a day for 30 days.

C: Caffeine(50mg,/kg body weight) was orally administrated once
a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride(25mg/kg
body weight) were orally administrated once a day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30 days.

Table 12. Comparison of the effects of caffeine, iron and vi-
tamin E on the major fatty acid compositions of

free fatty acid in mitochondrial fraction of pooled
liver (%)

18:3 204

18.47°
=0.18
18.01°

+0.13
19.79>

E‘P;;““;“ 160 161 180 181 182

A 2542° 127 2101 10.08* 2375
£026 +0.03 +016 +0.06 +0.23
131 2123* 873" 23.06°
+0.3¢ £0.06 +0.18 +0.09 -+0.34
c 2625 124 2006 7.75° 2491°
+0.17 +£0.01 +011 +0.16 +0.13
p 2616 133 19.87% 874> 25.02°
£021 +0.16 +0.18 +009 +023
2343° 124 1671° 931° 2920°
+0.00 +0.04 +023 +0.13 +031

ND

[==]
[
~
=
=N

ND

ND

a,
ND 18.§8

20.11°

E ND =0.35

4% Means with different superscripts within groups are different(p

{0.05). *> Means with different superscripts within groups are

different(p ¢ 0.01). The results are expressed as means + S.D. ob-

tained from 3 tests.

N.D: Not detected.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated once
a day for 30 days.

C: Caffeine(50mg/kg body weight) was orally administrated once
a day for 30 days.

D: Caffeine(25mg,/kg body weight) and ferric chloride(25mg/kg
body weight) were orally administrated once a day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30 days.
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Table 13. Comparison of the effects of caffeine, iron and vitamin
E on the major fatty acid compositions of free fatty
acid in microsomal fraction of pooled liver (%)

W 160 161 180 181 182 183 204

A 2334% 117 2418° 7.81*° 2126 ND 2224
+048 +006 +058 +0.11 +0.34 011
2 2553° 107 2411° 6.88*° 2058 Np 2188
+0.38 +0.03 +035 +0.16 +0.16 =~ +0.24
c 2305 115 2232° 658 2319° ND 2371°
+078 +0.09 +057 +0.06 +044 ~ +041
D 26345 124 1976° 955° 2395° ND 19.16°
+023 +0.09 +034 +0.18 +024 ~ +0.18
B 438%° 111 19655 8.44%° 26.48° ND 19.94°
017 £003 +021 +031 +017 ~° +0.38

**< Means with different superscripts within groups are different(p

0.01). The results are expressed as means + S.D. obtained

from 3 tests.

N.D: Not detected.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated once
a day for 30 days.

C: Caffeine(50mg/kg body weight) was orally administrated once
a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride(25mg/kg
body weight) were orally administrated once a day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30 days.

A RE] NPy LU : 1FA A mi-
tochondria, microsome #89] QA AY FQ = HHAH
ZA& v § 23 Table 14, Table 15, Table 169 4]

v b9} o] caffeine FoJFA total homogenate
(Table 14)W oleic acid(18:1)¢] ¥&n]| &L g&Fo] 3.
63%1d w]& B, Coll e 3.29, 3.27%2 7A=Y eH
(p€0.05), arachidonic acid(20:4)= o] Z7(25.88%)d)
Hlg CZAM 24.63%2 ZAHUTHp (0.01). Mi-
tochondria ¥ &(Table 15)]A+& palmitic acid(16:0),
oleic acid(18:1) 2 linoleic acid(18:2)9] 3+eku) o] o
20l 1722, 3.72, 18.71%21d)] caffeine Fo329] B
9 u-§& 18327, 4017, 19.357% Z7}ag om(**p
(0.01, p0.05), stearic acid(18:0)= tjZ&7-0] 34.16%
Aed BROAE 33.04%2 72AHR oW (p(0.01), C
ol §94 dE 207t Y%tk 18 2 microsome
(Table 16)0] 4] palmitic acid(16:0)3= T} ZF(16.38%)o
8 B4 17.28%2 Z7tglom(p( 0.01), oleic acid
(18: 1) thZF(3.79%)o vl&] CEoA 3.22%= 74

% a(p ( 0.01), arachidonic acid® BiolA] o)z (25.
31%)0l) vl 23.49%= 7+AE Y THp  0.05).

Caffeined} 2E EF5A4FY DTNA T
palmitic acid(16:0)= total homogenate, mitochondria,
microsomal fractionof] 4] t2#(16.28, 17.22, 16.38%)el
el W-&(17.587, 18.78", 18.23 %)o] &4 AUA =7}
HAD(**p( 0.01, *:p{ 0.05), stearic add= T2 7(34.
18, 34.16, 36.04%) vl&l +-J4 o= H&9 F7}(36.
41, 37.23, 39.53%)% E%cHp(0.01). 184 BEX3 %
QT oleic acid(18:1)9} linoleic acid(18:2)0) 4% whl
2 gx7(18:1-3.63, 3.72, 3.79%, 18:2-20.03, 18.71,
18.48%)oll Hla) H-2JA & H)&(18:1-341, 3.117, 3.
127%, 18:2-18.03", 15.79™, 14.74""%)¢] 7442 Bt
(**:p (0.01, *:p ( 0.05).

Caffeine#} vitamin E FJ7¢] EZ 9 total homogenate
<} microsome ¥ o] A arachidonic acid(20 : 4)¢] 3}&u) &
& g 27(25.88, 25.31%)7 vl o) 24257, 23.97°%%
el A ZAH AT (**:p ( 0.01, *p 0.05).

Table 14. Comparison of the effects of caffeine, iron and vi-

tamin E on the major fatty acid compositions of
phospholipid in pooled liver homogenate (%)

E’Pj”";;’“' 160 161 180 181 182 183 204

A A
BT e B 322068 e
¢ TN e M 32 uE
I N
R T A U A o

** Means with different superscripts within groups are different(p

{0.05). *** Means with different superscripts within groups are

different(p ( 0.01). The results are expressed as means + S.D. ob-

tained from 3 tests.

N.D: Not detected.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated once
a day for 30 days.

C: Caffeine(50mg,/kg body weight) was orally administrated once
a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride(25mg/kg
body weight) were orally administrated once a day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30 days.
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Table 15. Comparison of the effects of caffcine, iron and vitamin
E on thc major farty add compositions of phos-
pholipid in mitochondrial fraction of pooled liver (%)

Epanond 160 161 180 181 182 183 204

pop
17.22% 3416' 372° 1871° 26.19
A o35 TR So34 1009 1018 NP 1031
1832%¢ 33.04° 4.01° 1935 25.28
B "o Tree To1s roo4 016 NP 1oag
17788 BT 331 19.83° 2544
C oy Tree oy 4021 1021 NP Yoso
18.78° 3723 311° 1579¢ 25.09
D S0z TrRee 5017 +009 +oa6 NP To26
E 17.93" Trace 3336 3.35*° 19.80° ND 2556
+0.24 +020 +0.10 +027 7 +0.34

ABC

Means with different superscripts within groups are different

(p €0.05) *** Means with different superscripts within groups are

different(p ¢ 0.01). The results arc expressed as means + S.D. ob-

tained from 3 tests. N.D: Not detected.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated once
a day for 30 days.

C: Caffeine(50mg/kg body weight) was orally administrated once
a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride(25mg,/kg
body weight) were orally administrated once a day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg

body weight) were orally administrated once a day for 30 days.

Table 16. Comparison of the effects of caffeine, iron and vitamin
E on the major fatty acid compositions of phos-
pholipid in microsomal fraction of pooled liver (%)

E‘*’;ﬁ;‘“" 160 161 180 181 182 183 204

16.38° 36.04° 3.79*% 18.48° 2531%
A 013 Tree Soa5 1004 +020 NP T3
17.28° 36.17° 418 18.88° 23.49%
B o8 TRee Y034 +009 +030 NP 27
L1621 3597° 3.22° 1923 25374
C so17 TR Y021 +006 +058 NP Foa4
18.23¢ 39.53° 3.12° 14.74° 24.38"
D 026 Tece Sosg 1004 2018 D G017
E 16.78*° Trace 3684 328" 19.13* ND 2397
030 "€ 4045 4013 +024 P +048

4* Means with different superscripts within groups are different(p

{ 0.05) *** Means with different superscripts within groups are

different(p  0.01). The results are expressed as means + S.D. ob-

tained from 3 tests. N.D: Not detected.

A: Control group.

B: Caffeine(25mg/kg body weight) was orally administrated once
a day for 30 days.

C: Caffeine(50mg,/kg body weight) was orally administrated once
a day for 30 days.

D: Caffeine(25mg/kg body weight) and ferric chloride(25mg/kg
body weight) were orally administrated once a day for 30 days.

E: Caffeine(25mg/kg body weight) and vitamin E(25mg/kg
body weight) were orally administrated once a day for 30 days.

SDS-PAGEE 0|8% rate] €M 9! ZbxX|ijjof ch
& 24 : Caffeine 2 caffeined} BE = affeines} vi-
tamin E $A159 72 83, mitochondria®} microsome
89 d9d A9 F FdeE vz A% Fg 2,
Fig 3, Fig 4914 B ule} o] 233 A ajo)d
<A £ Ui

1R

45

31

14

A B C D E M

Fig 2. Comparison of the protein profiles in pooled serum.
A: control, B: caffeine(25mg/kg), C: caffeine(50mg/kg), D:
caffeine(25mg/kg) & FeCly(25mg/kg), E: caffeine(25mg/kg)
& vitamin E(25mg/kg), M: Standard molecular weight marker.

A B CDEWM

Fig 3. Comparison of the protein profiles in mitochondrial frac-
tdon of pooled liver.
A: control, B: caffeine(25mg/kg), C: caffeine(50mg/kg), D:
caffeine(25mg/kg) & ¥eCly(25mg/kg), E: caffeine(25mg/kg)
& vitamin E(25mg/kg), M: Standard molecular weight mark.
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AB CDENM

Fig 4. Comparison of the protein profiles in microsomal frac-
tion of pooled liver.
A: control, B: caffeine(25mg/kg), C: caffeine(50mg/kg), D:
caffeine(25mg,/kg) & FeCly(25mg/kg), E: caffeine(25mg/kg)
& vitamin E(25mg/kg), M: Standard molecular weight mark.

o @

FEAUAA BraEa At ¢ vAls
caffeine2 A% %5 &< Sprague-Dawley rat(female)o] @&
EqA 9} caffeined} & T = caffeined vitamin EE &
G, dfy dutstetd e AF L g Ao it
31891 malondialdehyde$} carbonyl group] kg B4
811, SDS-PAGEE o] 235} &3 3} mitochondria ¥ mi-
crosome ¢ & o] A FRAO) WstE FAgH o} g
94 B2AY APAERE ML BAGORA af
feine, ¥ % vitamin E7} A2 2 o)A LA Rof 1]
A dg #gAs7] st £ 48L& FY3A =

Caffeines} A2 EE vitamin EZ 304 %¢k vjd 13] A
T 5% ¥ ratd] FAFE Y A(Fig 1), =270l
|3 caffeine FoFo A FA1Fo] 22 (p(0.01) U,
caffeines} A FAFATNA FAFo| 713 dgton
caffeine3} vitamin E &3 FATAME 2o HlE F
AFel £ A FAEHATHp (0.01). o] 1987
Smith 5%0] JAl rate] caffeine® Foizh Al AIH Fat

FA o] AL dote A7IFANE F¥E mH
I 21808 Peters’9t Bukowiecki 50 rato] caf-
feined 53 Al@ A3 gFo] 71281 parametrial white
adipose tissuct adipocytest7} 7431 adipocyte wi-
glyceride 3HiFo] ZHAE e ol FA % FHag A
ATt Eg Y83 43 en, caffeinedt 2R 54
Fo oA FAFo] 714 Fe AL caffeine] lipolysis 7
&3 A Ao T AsHAR] R oxidative reac-
tono] Ao g4 A E o2 Azdc)
30U F <t caffeine & WY TG Foll N HAHEE glu-
cose 1S 248 AT (Table 2) =T M8} glucose
kol fralAd Al ¥ A Vebdth(p ( 0.01). Caffeines} %
& &= viamin EE FAo] B¢ ol ME glucose 33
of #o4 AUA F7HEUkp (0.01). 28Y urea ni-
trogen, uric acid, creatinine?] ¥Hakol = F-o4 e o
A7t AT o18A caffeineo] Foi g FolA Hge] Z
7}8}E A& Cheraskin 5'*'0) A}go] A caffeine & 543}
Y dge] 2212t AARE dedaen, Oberman
0] moused]] caffeined 13] $ojghy] Ygarso] 1808 0)
A A% A&tk Baek FAE A8S By, o
£t Aol Fog caffeineo] phosphorylase bE  phos-
phorylase a2 #438}AlA glycogeno 2 R ¥ glicose §2
g FRA T gt ReNSe) g0 o] caffeine Fof
Z 918l cAMP phosphodiesterase 4jo] 3 Al5o] cAMP
7b SAMPE R HA REto] AMP7} FH ¥ A g F
S8 AZEH, caffeines} HE TE viamin E $A 5o T
! D, EZ9A affeine FJ7Q1 B, CE3} FAlehA g9
o] A3t ol Any HE3} viamin Ev} @
Foll 424 A& vlNA ¥h7] fFo2 Az}
A total cholesterol# HDL-cholesterol 3}2k-&
(Table 3) caffeine B} oA 2o nl&] A Q=
gaZ7lE Ba(p(0.01), caffeinedt HE & v
tamin E ARG ZAM E caffeine o735 A g
9 2718 BEthp (0.01). ¥ FAA QA triglyceride
FFe MU= caffeinest] o3 $Ho) Fo4 A FaH
2128 (p (0.01), caffeines} AP EgFAFo|A 717}y
< g BT p (0.01). o] Akinyanju S| ratd]
504 %<t coffeert #HE AERE FAPUE W cho-
lesterole] tjZsto] H)8te] & ke Z71E Yehhd
i 119}, 19699 Naismith 5] ratel] coffec® #7}
T ARE NS W caffeine T 430] 242 Y
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Y cholesterol F=7} 953 F7Hgcte nad B 44
A caffeineo) Fe€ 29| cholesterol #% F7}e] A}
7 A3 2H, caffeined} BE EE vitamin E RAF
olX HE3} vitamin Ex 2 9&E v XX ¥ caffeine
qto] cholesterol g & vjAlE AL & 5 Aet.
o} FA caffeinee] F3H FolH A cholesterol o]
718t caffeineo]] o3} F) F2lQ free fatty acid
7b acety-CoAZ UjA}S|o] cholesterold] F 29 £49
mevalonate 2 FAPH 7] o) cholesterole] o] =
Mg Aoz RS, A2 4 /1Y RE FE2F E
8] liver, adrenal cortex, skin, intestine, testis 2 aortad)) A}
cholesterolE % 47} o™ AEY microsome} cy-
tosol E8 A cholesterol 40 F2 Yol ©}. o]8
A B4€ 3199 cholesterol& & A1 lipoproteinz} 2 g5}
of E8g4 F& 5973315 (arteriosclerosis) 7 B A
417 (coronary heart disease) & dtiE Hav} Q)
q_éS,';’Z.

8 FHA Y wiglyceride 3 F- caffeineo] Fo@
AA f94 e #Fe 2AE BPE(p(0.01), o)
Akinyanju §70) rato] A 5095t coffec FHAEE Fo
& triglyceride o] ZHAdtGithE B 319, Naismith 5
o] rate] coffee FHAIEE 549%S FAA ¥F i
glyceride o] o4 UA Zafche Bas gAY
£H ol Ao FAE caffeinel] 2J3)4] adipose tissue)
of cAMP7} £Hgo2H AFAY 2HU wiglyceride
25 lipolysis7t 279 A2 Y25ni, o182 caffeine
3 AR FAFAZANN o) At AP AL 2
ol F4AY A= A HEESA ALY perox-
idation} lipolysis&'>"* ZujA|717) BB o2 Al ET}

YA DR $e(Table 4)2 WZ2ZH v 2 g 1 9
A e AolFE EAY F ien EF YRy AST
(aspartate aminotransferase), ALT(alanine aminotransferase),
ALP(alkaline phosphatase)?] FABHEE F43 A3
(Table 5)% Q=Fd] v)8) YA 2o|7} QAR @t
o}

L. ]
TR

T
=
T

AW ALY FEF(Table 6)& th2Fo H]8)
caffeineo] T gl FolA FFo] F713om(p (0.01), ¢
A2 g A AYTNM FAA e T F1E
EHAHp(0.01). 53] caffeines} AL FAFAFoHE
fre|AuAte g3l 718 B4 F715E 20 (p (0.01),
NAAY FFL G FE FI1E BETHp ( 0.01). 0] 9]

of g A E4ARE ¥218}7] $18te} carbonyl group
$ I BHHE 23 g2EH F94 dE AolHo)
A or A A348E9 malondialdehyde e 93
caffeine} BE FAFAZANE F94 Q= T3 F
7HE BAH(p (0.01). ojshzto] AW FaAgats o1
AAY ¥FF7hc Akinyanju 20| 504%< rato] A
coffee FFAIRE Fedh AARY o] Frtgvte
B39, Naismith 5*0] rato] coffee 3gAl2 2 54U %
< F3ty A AxF Y FFo] FAME B 2
2] 3 Bellet §7%0) A}gtol] 7] caffeine$ 18] Fejzh] 8
U FHARY o] RAF 0RREH 1802714 £
A A F7189la, Parwardhan 5%'0] Algo)A] caf-
feine 250mg2 13 AT RAF A3, BdF 4217717
% frelAgadd gade] F71slgths B3, Feinberg
%) Algol A coffecd AHAIIY AW H2 A
9 ol Bof F 3N Ao H94 A FoH
T Hust fA Z3E 5ok o34 g3y FA
243 AAAY Feko] caffeine FFNA Zrla= AL
caffeineel] 9]&] cAMP phosphodiesterase &4J0] Jxg o2
M cAMPZ BE] 5’AMPE degradation & #& x}tghale
cAMP7} 4 g 024 lipolysis7} 7150} wiglyceride® 3
B Aol fElsE Rl 71k Ao Alwdd.
YA caffeines} B R EFFo)Fol| 4] malondialdehyde 3}3F
3 fre At $33717 A dAEm X E &
FE7PE R RS A AgAQ ARo) Ay By
Aakat AE AR Aol peroxidationg EF A AP |
AN3}HE-2] malondialdehyde AAjo] Z7tgozH M
T FAEQ AAE FFo) caffeine T2 Qg ShE s
€ F307] 29 oz HzEn.

LAY ZhH 47139 mitochondria®t microsome
2Yo) 4 carbonyl groupd] YFE FAls) B A3
(Table 7) caffeines} B FAFALANN h2 ol v]s)
94 Ae FFY 3712 BAHp0.01). oj#A car-
bonyl group o] F7Hgk AL Ao Fojg FEd o
3] f =¥ free radicalo] 2)3to] Qo] sy &4z}
lipid peroxidation?] Z7o)*4772 7elsl Ao AlgHT)
T3 7+FA93 mitochondria$} microsome 23 o A]
malondialdehyde &3Fe] W38 2A}% A} (Table 8) caf-
feines A EFFAZNAM FAUE FF) F715 B
RE(p(0.01), o] FEFU vitamin E 2P 9l
8 Hdet f Axete) 8 PR QAR A
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R A Al B ga4 JAIsHRES Pol o]FE
3 F#-0] s o] TBA(thiobarbituric acid)¥H§-& Y
£ & A& malondialdehyder} %ol AR E 7]
o2 Algdn.

AW Fe A gt QA A4tz S gas chro-
matography 2 Bl 8| & A3} FAWAte APAEA L
(Table 9) stearic acid$} arachidonic acid”} caffeine 59} &
2l B, CZ % caffeines} HE E vitamin E A% 79
D, ExolM ZAH]&o] F713 28 (p{0.01), oleic acid
9} linoleic acid= B, Coll A ZAJH)&o] ZAHAI(p(
0.01) D, EFME n]go] ZAE BUthp(0.01). &
H gH AAF At 24 &(Table 10) 2] AWt
3 FAY8}A stearic acid$®} arachidonic acid7} B, Ci# 3}
D, EZelA F94 de 24 &9 3718 BH2on(p
{0.01), oleic acid9} linoleic acidt thZ 7o Hl&] B,
CZ#, DT, EZdlA v &9 Z2E BHtHp (0.01).

+# A N3 mitochondria @ microsomel] 2] A 4HAt
o NuRAS vasE FA(Table 11, 12, 13), caf-
feine ¥9F(BF, CZ)A total homogenatest mi-
tochondrial] oleic acide] AW+ v &o) §94 AA 7
AF929(p(0.01) microsomed| = FAHETFL BY
t}. total homogenate, mitochondria, microsomal fraction
o] A arachidonic acid(20: 4)= CZolA g3u|&o] F7}
S191tHp € 0.01). Caffeine®} BE FAFAZ(DF)L to-
ral homogenate ¥ microsomal fractiontjol 4] palmitic
acid ZAJ v &0} 713t 2(p ( 0.01) mitochondriadl A
= Z7H%S Yehggen F§ linoleic acd%® total
homogenate, mitochondria, microsomal fractionol} A H] &
o] Z7149L & 4 AN2H(p (0.01), stearic acidE to-
tal homogenate$} mitochondriac] X Z+A78E HYx
microsomed)| A F9A glA ZAHEUTHp ( 0.01). FH
DFo)A oleic acid®] ZAH)&L mitochondrial fraction
o] A 7+28tQ 2.1} microsomal fractiond) e Q3|3 F
7FEATHp (0.01). EFolM fEAate zddse
stearic acid7} mitochondria’$} microsome oA H] &9
ZAE Jehl gl en (**:p ( 0.01, *:p ( 0.05) total homo-
genated| ME ZAAES BHo, linoleic acide total
homogenate, mitochondria, microsomeo]|d 9.8]8 x4
H)&o] F7+E A th(p € 0.01).

3 7+ A 94 3} mitochondria, microsome £ 8¢} Q1]
A F2 Aurate] 244 v d A 3(Table 14, 15,

16), caffeine GEFAFoA A4t 2Au & Hss}
total homogenate$} mitochondria 28 3 microsomeo] 4]
AME YX3A] ggton, DFA palmitc acidE total
homogenate™, mitochondria”, microsomal fraction” o} 4]
2Au&0 94 & F/HE HYA(**p 001, *p
{0.05), stearic acd= 94 A& HEY F7HE HAG
(p<0.01). &)} EXZAUAIe oleic acidE total
homogenate’, mitochondria*$} microsome™ "¢ 4] ¥]go]
22500 (**:p (0.01, *:p{ 0.05), inoleic acdE &
94 glE ugY FAE BYh(p( 0.01). EF rtotal
homogenate™ 9} microsome” 28 ¢4 arachidonic acid%
Fggujgo] gAFHYOoH(**:p(0.01, *p(0.05) mi-
tochondriad| M & 7273 8¢& BT}

A E7A caffeine L caffeines} HE Ei= vitamin E ¥
o2 g gda ZkxAY fEA s dx e A
A2E H RN A7 REF AAoA|uL 2 4
e AnE B B caffeined] o A He
At A A FFE Foheta olf ALg FARE
Aupate] 24 go] A} txAoM ta o8 g4
£ HolT & & F 3, o)« caffeine ZLA 7L AW
Az oxidant2 g3t FA s 92FAS
TA e BXFA P peroxidation# g AAE i
Sl 7198 Ao] ofuzt AWEA Y triglyceride s}
lipoprotein®] lipolysis$} hydrolysisoll ¢} f&d% F¢
Agats} Qe v gn dFo) fr2ld FA Wt
A g gl A o FA4ste BANAN Fda 3
z3 9 frA Aty xS FARE U AP =
)& zpolel 7|A% Aot FA =0, Al 27
uhabsh Q|9 A A 2AEA A linoleic acid®] ]
&o] FA3 7+As 3 arachidonic acid] Bv]&o] Z718
A2 microsomal chain elongation £+ desaturase system
o o8] Zujs= o series®] linoleic acid7} arachidonic
acidZ AFA)*? HYr| gEos AgdY TF caf
feinedt BE T oz Ay AAA Atz
AojA Bx3 24 oleic acid9} linoleic acide] ZA
H)go] thz 7ol i3} AA3) Pastn XFARAQ pal-
mitic acid$} stearic acid®] #]go] £7}8= ALR Hol
caffeine® HE EFFATAA HEo] caffeined] lipo-
lysis 280 8t oxidantZ F7}2-8-8te] EX A YE
9] nonenzymatic peroxidationg 7}& 8A|A*>* ¥ 3}] u}
Atel zAdulgo] F71sla Qe Ro2AM ol x4F
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o] Al X A#418E 2 malondialdehyde &3] o] T4
271 AL o} A HF2 Aot 2 Kol
AW FA gAY A A E 2H, caf
feined} AE EFFATAM BXFAHAIR linoleic
acid®] W)-go] 715 whd E 32 AR stearic acid®] H]
§0] A% AFE B9 AL adipose tissued] A lipolysis
F4& AH thF BAHE KA tEe o 5t
% Fd ¥ glucosed| A BAE acetyl-CoA7} 713l A9
lipogenesis A3t 212 A 9] §4 ¢ cholesterole] §Ao]
29 gty Jdojt A} wjFel] A A el A
29 24 g0] Aol7} ¢ 222 AR

golla 7k FEA7|HANA sodium dodecyl sulfate-po-
lvacrylamide gel electrophoresis(SDS-PAGE)E 53 @3
&4 RS A2Y A7 (Fig 2, 3,4), HEFE ratd]] caf-
feines} ¥ T viamin E X7 Yo 74 F47
Bl M FRE A AsHy &8 328 F AU

ol el A AW & ute} Zo] caffeined FEAW F4
23 9 AEL7 BN SFEES A FAHHE
2& 9% 1A &S A F U 59 caf-
feine 592 2dte] A glucose, cholesterol, free fatty
acid, phospholipid®] 38 445 A1713 wiglyceride §&-S
#2291, affeine A 43} 23 R TAELT]
) malondialdehyde$} carbonyl group dtZole FE<
|27 @gkort HE-S malondialdehyde FFE F7HA13
o, 3E3} viamin E¥ caffeine] 2Hg-o] 49 A8
& A g1 o o] APYE B2 sy
o ovidantz H433 ASE BAY & T ¥ AY
& B3t A7 A7 vIRE 8t Bz AR
U5 4IRS TR At AYVEHE B30 2
3}, caffeine& o} Potopyet BstED A2 % @2
AT Bl F7)8Q 339 ARt 93-S v
A2 YL & F g on, SDS-PAGEE F& ¢z 7
AR &3S 2A 2 FEAY d FHA R
& cffeinec] AHAQ] FFE vAA G S 8AF
+ ATt

4 B

Caffeine @ caffeines} B E & caffeined} vitamin EE
Sprague-Dawley rat(female)ol] ZFFA] Y3} 7hz3]
olMe A7 iy TR vl e FFE AR

7] $i5led 2 (AT), caffeine(25mg/kg, 50mg/kg) T
EEAF(BE, CF), caffeine(25mg/kg)s BE(25mg/
kg) TFEAZ(DE) 21 caffeine(25mg/kg)F vi-
tamin E(25mg/kg) EFFAT(ET )2 o} 30 &
QHeid 18] 7o g5t

A glucose, urea nitrogen, uric acid, creatinine, tri-
glyceride, total cholesterol, HDL-cholesterol, total pro-
tein 2 albumin 337} aspartate aminotranferase(AST),
alanine aminotransferase(ALT)9} alkaline phosphatase
(ALP)E 2o} S & A3, AU free fatty acid
phospholipid %4 ¥ ¥A13t3 o2l Yehs} 2
W carbonyl group® malondialdehyde 82 £4351%c}.
agx 899 HAEL7 Y DY IS sodium do-
decyl sulfate-polyacrylamide gel electrophoresis(SDS-
PAGE)Z ZAste] ©hild o] Abshy &4 -9} 24 3
At vAle GFE 2ARINOH, B9 h2E g
TAZELHY FHARNH AN FAsD U=
Aake) 242 AT

L. ZA % Wl AP FAEFL 2T (AT)
4] 3 caffeine F} (B, C), caffeine s} ¥ EFFAT
(D), caffeined} vitamin E EFFAL(EF)NA o4
Qe FAF Z2(p(0.01)E #HAY + 3ARoH, DFY
FAFo) 7h WAl Yk th(p  0.01).

2. A glucose gL AT o] 101.5mg/dl Q1 d] v] &}
o BZ, C#, D, EFdlA 1245, 130.1, 122.1, 119.
3mg/dlZ 3Hefe] F718H% .8 (p ¢ 0.01), urea nitrogen,
uric acid, creatinine g & F9A & 2ol Ho] i
o,

3. Total cholesterol?} HDL-cholesterol 33 A#(52.
6, 38.8mg/di)o] H}3) B(69.6, 53.4mg/dl), CZ(73.0,
56.3mg/dl), D(68.9, 51.1mg/dl), E¥#(68.2, 51.3mg/
del A FoA AA F7Hek en(p < 0.01), triglyceride
& AT(66.2mg/dl)o] vlEte] B (45.0mg/dl), C
(40.4mg/dl), DZ(33.8mg/dl), EF(47.2mg/dl)ll A 7}
239t (p< 0.01). &H AP HA ALT, AST, ALP
9 AT F94 de W7t YN

4. @A) free fatty acid9} phospholipid 332 AF(35.
2, 125.3mg/dl)o] H]8| B#(45.7, 154.4mg/dl), CZ(50.
0, 167.2mg/dl), DZ(52.5, 148 4mg/dl), EZ(41.1, 159.
2mg/dl)oll A F718 BJ2M(p ¢ 0.01), carbonyl group
7} malondialdehyde 332 Do Al AF(1.53, 0.35nM/
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mg protein)o]] ¥]&] 1.82, 0.52nM/mg protein® 2 £
4 RE BFY F7HE By Hp(0.01).

5. ¢ 44, mitochondria, microsome®2& carbonyl
group & DFAA AZ(1.16, 0.66, 1.27nM/mg pro-
tein)ol] W)3f 1.45, 0.94, 1.67nM/mg protein© 2 Z7}510
o (p < 0.01). malondialdehyde 33 DZoA AZ(5.17,
3.64, 0.68nM/mg protein)el] =3 6.70, 6.10, 1.36nM/
mg protein . 2 fo4 3lE F7He R chp ( 0.01).

6. B fre A A ] AParEA & o 2 e
2 23, fFE A Ak 242 stearic acid(18:0)9}
arachidonic acid(20:4)7} AZ(14.75, 7.88%)¢] 1) BZ
(16.52, 12.62%), C2(17.52, 15.18%), DZ(19.73, 13.
47%), E2(17.62, 13.28%)0] A ZAu) 0] Z74gom(p
(0.01), oleic acid(18:1)9} linoleic acid(18:2)= AF
(16.44, 35.12%)0] B} BZ(12.97, 32.59%), C:Z(10.88,
31.23%), D2(12.37, 30.66%)3 E(11.95, 32.41%)0] A
W &9) BAE HATHp(001). BE YA AXA9
WAL 2A4J& stearic acid$} arachidonic acid7} AF(37.74,
14.24%)¢] ®]&] B¥(39.37, 16.39%), C+(40.63, 17.
83%), DF(42.73, 15.39%) 2 EZ(39.16, 15.70%)o) A
froAd e vEe $7He Hom(p(0.01), X3} %
21l oleic acid$} linoleic acid= AT (5.53, 16.14%)0]
H)3] B(4.03, 14.38%), Ci(3.54, 12.38%), D(4.52,
11.68%), Ex*(4.29, 13.64%)o1 A 25 ZAJu]&o] 7H4ast
ATHp { 0.01).

7. 2t A Y3} mitochondria ¥ microsomed)] -f-2] 2|4
e Atz L vla s E A3, oleic acid(18:1)9 A
uHAbe) go] AZ(8.67, 10.08, 7.81%)0) H3to] BE(7.81°
", 8.737, 6.88%), C(6.89", 7.75™, 6.58%)0)A] 424
de AAE BYoni(**:p(0.01), arachidonic acid(20:
4)e= CTA AT(20.93, 18.47, 22.24%)9) v) 3} 3raf
¥ &o] Z7H22.62, 19.79, 23.71%)3kTHp ¢ 0.01). DZ
o palmitic acid(16: 0y AT(24.43, 25.42, 23.34%)0]
H) 3 H)&o] BF F7H25.957, 26.16, 26.34 %) 31 (**:
p<0.01), linoleic acid(18:2)% AF(22.17, 23.75, 21.
26%)0] ]3] Bl-go] Z7H2343, 25.02, 23.95%) MTHp
(0.01). Mitochondria®} microsome?] DFo|A] stearic
acid(18:0)9] H]&-& AZ(21.01, 24.18%)0)) H]3te] ZHa
(19.87,19.76 " %)5 A 0.5 (**:p ( 0.01), EZ N E stear-
ic acid(18 : 0} mitochondria®} microsomedl| A} AF(21.
01, 24.18%)0l ®la] f A QA Hl&o] 7216717, 19.

657%) Fos(**:p (0.01, *:p  0.05), linoleic acid(18:
2)& total homogenate, mitochondria, microsomed] 4] A
T(22.17, 2375, 21.26%)l wla) Q318 H]go] Z7}4(25.
04, 29.20, 26.48%) 3+ thp ¢ 0.01).

8. ZHt 2943} mitochondria, microsome 8 2] 9144
W F8 Aty 248 vusE Ask DA pal-
mitic acid(16 : 0)= AT(16.28, 17.22, 16.38%)c]] 88} =
e &9 F94 AdE F7H17.587, 18.78, 1823 %)
HYI(**:p(0.01, *:p(0.05), stearic acid(18:0)E AT
(34.18, 34.16, 36.04%)0) H&} $94 9& H&9 =7}
(36.41, 37.23, 39.53%)8 HSthp < 0.01). &1} oleic
acid(18 : 1)¢} linoleic acid(18:2)= AZ(18:1-3.63, 3.72,
3.79%, 18:2-20.03, 18.71, 18.48%)d) H)3) 424 9=
v &9 72(18:1-341°, 3.117, 3.127%, 18:2-18.03™,
15797, 14.747%)E BATH**:p ( 0.01, *:p  0.05).

9. SDS-PAGEE F& 43} 2H4Ear|de] vz
ST & B2 A duF ) Ay 4% $EY
F et
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