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1-1
AlZe| ChAb OlLAX] B Bolol B8 [T, 7o) - $5A - AL Ledvistm &
SE TR

& d7e H4Beed 9 =) HEshe F2 79 hAt A A ?‘f‘&—% ZA et 28k
AP ES A, do, 34, Bl 59 S/ 7ty 25, dEdss, 39, 24, 4% 5o vk A ES
A Foln o AEF T A Ay LA dFH *‘% AL F8 HFold 1t
ol AEY FeAdde g fevdMe olF HFY AH AR dF A= A9
ol AA7F ¥t

2 d7e FEAR AP APANEEL FAURAA AHEEAY. AF 200~300g2] Sprague
Dawley & B3 & A& i3] 3UT AG7I3EE & Fol 4d T% B & AFsta] 4F 2 LutthAtoldA]
(apparent metabolizable energy, AME), A H A lubthAbo]| 1] ] (nitrogen-corrected apparent metaboliza-
ble energy, AMEn) & 735t} 13} Aol A AFo) b S AHgste S B34S
doprott 14T HFEAFT 200gH 300g9] AL, £ FY AFY G- F HoldA o &
FgolE Zol7t AATHp<0.05). 712 Aol &442 30% 5 =2 AT W ET AA| 71240
2A9 30%E EEGOE EHi]ff} mm{}oug A oL A gkl zho] 7} Qlo] Ad Aol Hrbsle whd o)
Aelo] AFo] tatuA FFE A IS F4 K= 7401 vebsth ot oA el E 712
Aol &#8 S4(76. 4%)4 30%—2— AP g2 A ete FHS AHEstel HF 2] Al A S
T3k

23 A F o A= A& AMES} AMEnS & A E7)F 0 2 247 3380.6, 3349.6kcal/kg, 2] 3 -2 4092,
2, 4160.0kcal/kg .2 UElston] AduE 27k 3992.92, 3918.7keal/kg, W= 4072.2, 4039.3kcal/kg, 43
e 3457.0, 3572.0kcallkg, 23] T FE-S 4448.9, 4552.5keal/kg, B H.2]E 2929.4, 3009 9kcal/kg, 22| 3
B2l 3780.2, 3873.4kcal/kgS 22t UEFAL 7hel ] AMESH AMEn 4516.1, 4421 5kcal/kgS W
Wom Z4E 4554.6, 4584.7kcal/kg, B2 3763.4, 3855.7kcal/kg, EHH-2 4916.9, 4876.0kcal/kg, 22
4469.7, 4442.0kcal/kg, ZHAE 4514.6, 4520.0kcal/kg, 21%-& 3256.9, 3582.7kcal/kgE 7+t UEHWT.

B Ao A 3 thAto Y A 388 Awmwater, Rubner, Sochun, FAOS 2] energy conversion parameter=
ARG oA G vnd A, F& AF FEAM BT Aot e AR YEhan. ol

=
=

o
=

A#E 7129 energy conversion parameters 1thE HEE & ¢&E sy, £ ] A %o 33}
Heoz ALA dquR FFS d2aA st SPAF B £ o B A ZoFE grd.
1-2

Pectin Structure and Normal Iron Absorption Determined by Erythrocyte Incor-
poration of Ingested Stable Iron in Rats. MecHye Kim and Mokhtar T. Atallan.
Department of Nutrition, University of Massachusetts, USA

Iron deficiency is the most common human nutritional deficiency in the world It is caused not only
by low intake but more often by poor bioavailability from the diet, due to iron interaction with other
dietary components. Dietary fiber has forced its way to our attention in recent years. The effects of
pectin on absorption of cholesterol. bile acids and other lipids. on the digestion and utilization of protein
and on utilization of p-carotene have all been shown to depend on the pectin’s molecular weight(MW)
and degree of esterification(DE). However, there has been no attempt to elucidate what effects. if any.
the nature of dietary pectin(e.g. DE and MW) would have on the absorption of iron from the diet.
Therefore, the effects of DE and MW of pectins on iron bioavailability and erythrocyte incorporation
were investigated in growing rats. The pectins prepared differed(in DE and MW. respectively) as fol-
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lows © P-A(73%. 860.000). P-B(75%. 89.000). P-C(22%. 1.260.000) and P-D(24%. 114.000). After all
the rats were forced-fed stable *Fe solution during the meal. they were pair-fed the ferrous sulfate-supple-
mented basal diet{47mg Fe/kg diet) or fed with ad libitum access the basal diet containing one of
the pectins(80g/kg diet) for 9 days. Erythrocyte **Fe/*'Fe ratio was determined by inductively coupled
plasma mass spectrometry. None of the pectins used caused any sighiﬁcant reduction in the bioavailability
of ferrous sulfate. Rats fed P-B showed significantly higher hematocrit, serum iron concentration and
transferrin saturation, compared to the P-C group(p<0.05). Also. the group of rats fed P-B had significan-
tly higher liver and spleen iron concentrations than all other groups except the one fed P-A. Pectins
P-A and P-D slightly improved the bioavailability of ferrous sulfate compared with P-C and control.
The addition of pectin B significantly increased erythrocyte incorporation of ingested *Fe, compared
to the its pair-fed and pectin C groups(p<<0.05). Rats fed P-C showed the least effect on iron absorption
and erythrocyte incorporation. The observed effects were dependent on the physicochemical properties
of each pectin as determined by its MW and DE.

1-3
In VitroRoll S[3t AlojatRel Waly 7]
ot

*‘01*‘4 o AEH 715 S &8 5 de LolANPEE Y] ete] ARG Aol Aot AL

28 Holdfrol watd in virotel & AstH APA 75 FAY D Fo)Y FEe] oA

2] }\] ATt Al R E guar gum, apple pectin, citrus pectin, CM-cellulose, alginic acid, a-cellulose2] A] %-&
Aol et AA, Rd, o F, w3, Alg, &, 0] Aol d s 2E2ES AgEgon glucose &
Ad A, bile acid 4 AH &7, S22 248 2 F7)4 27 F FE B4 uwE Ao NG g
2 23 &5 ZABIAY Glucose ¥4 A A= ABL Aol M go Ao §- alginic acid, guar gum, CM-
cellulose, citrus pectin, apple pectin® ©2 & %A YEIG T B84 2 0] 4441 a-celluloset B L}E}‘;%E}.
HEFAN @& HolHF F2E9 F9 v, i F, Age 24 Yehgdon 274 8ad, 29 42 @y
UESE . Bile acid ¥ A9 A I citrus pectin, guar gum, CM-cellulose, alginic acid7} 7 L}E}‘xfo ]
apple pectin& ] 13 ‘5%71] Uebda B84 Aol df<e a-cellulosed 24 7Hd @A ey =3
Hejg, 27, w99 A9E w4 dehgen F, 03, %, Age ¢ Ao 2 Jegd gy ¥4
g 3 28 2882 CM-cellulose, alginic acid, a-celluloses= %7 WEFE 2 ¥ apple pectin, citrus pectin,
guar gum-Z St "}E}E&E} g AFA e Aol df FEEY A &A, v, dF A% =4
Uetston &, w3, Hai Alte o2 eyt JoldfoA ud £ dE A *M@ axleg
in vitro¥ 2.2 NA% AF in virod ol 2% glucose 7 A9 AR #2542 AW 99 glucose
23 37t 8 A0g Jegon bile acd §4 A4 347} &5 E AU AW cholesterol 24
A7t & Aog ey ¥4 2§ }‘]°] {fe 8 BRdo 2245 AU guy A
S7hete Aoz et webA in vl ol 98 Ao 4 T°r«1 715 AEEL Aol dfol Al ants
dAEsted AA Egol @ & A' A2 e AlBg AA Aold4 wuk oz} st Ao
Aol frol g F2 "ga}ﬁ ARG oS3eH FEAY T ALY oHe] AAE F = My
dPoeM A Ego] @ HoZ BT

o] % - o] Ael. olBoiRtm AF

o

uﬂmm{

1-4
2 Rtote} plZeictote] YT, OLIX] N FIITo] M AL N SRS S50
BEH O 7% - Helv] - TS ASHgm SPuIet HEdela), BIWEE
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Aot 4R 8

golr)e] AAH ARALRL Yo Holz7)oE Rid JEFAY BAE £HE F UE B
ZAL G 25A B doke) AL g8 iR, e, g, 9, HE ok Fo] FLY ¥R
dEEE ok 2y gols dido R odd JYr AL BiILgorst JT Gt A
2 gopdelel el e Kist $EF Agolnh & AFeME LR IFot 63 AV 2ARHE
Wi olZgokol 199 Must 1~3/HLES AAH ZA(ongiudinal sudy)E BASte eUA,
G A g4, o, B olodo] AT 2wl o) 28 FFENN BAIFEE HRTOR Fo 7
gudo] 2 Folsl YEAS ZASGOD oF JY: A ety FRAAE @

Aolg o] 1~37H%§4 1o $Z AL T GAFor} 781.4% 119.3ml, Q1T Fol7} 848.6% 118.5mI2
soa atolrl o, AFF FEHABE FHbgel BE Aol feletAl FAt LFHY Fotel
742 8hol| 13 %] 2 (apparent digestible energy) 657.9kcal/day, 1 GFoHE 568 9kcal/day® FHuso
“‘}E Aol7b glgich. v A ee Bgododol 8.3g/day, AT AY} 14.1g/dayl L, B A ETFEe

SAFF 7.2+ 2.0g/day, AT HUT 1141 24g/day2 AFFFTo] YA ZH 5ol FolatA kot
(p<005) oA F48e RgodokFol 85.6%, AFAFTO] 80.6% 2 EAIFIRT AT F gt
o8 Bdth(p<0.05). TRHFEFTY ZEF HAHFL 205.5mg/day, < G FF S 460.5mg/dayH L
olo] WAL 7zt 105.1mg/day, 288.3mg/dayRch. Z#/¢19 A3 Hl&& A4 Jobof A 1.6~2.19]
Aom madokre ugol F93A EUtH(p<0.05). BRY 4AFL BRIFTOl 1.6mg/day, <
FdFFo] 7.6mg/daygl L, otAe AHFL 1.9mg/day, 2.7mg/day® 22 Uelytth. gotge F%a
g e qUAS Aostn BaRgre) Bud ¢, d, AR, okd 4AFl AFAFFTY olE
g2 eo] Golah BTH(p<0.05). Ted AFEEAE F 2L FAF Aol At AFFFT
2z 2ARE 32(FF1, FR2, FR)Y 9%2 HAFIe #9F Aol7t A

QA (Z-score) & AFBE WEEE A% HAFANE B, 2E, ok 4AF, FAA, 7=

goluix e A o], 7F28edR 100kl B BHA AT 5ol Efﬂil‘}iq

ot

rlo

£ 27 A ~wldlel Qolold £RTY BE A% WATE Aol7t gl RO Hol
PPURAE A7} G 2 RS VAT GYRF N2 D1 e,
1-5

gh=elof EH eeMgsdYnge] Haz|2Ael Fo| REMo BE AUENsH
AP, o] AA - BT Y At SH

M OE:dn a3de 448 datel ARl wdY JPaRA) 2Ry, BEAT A4S,
289 Aeby Fol AHH L YTk ol PAUL o2 S
wgozsy FWE JFUA HAHE ANE deoms »
4ol Aguael At ¥ ATE A2 JYTEY whoRA 2HHY
' shol, 7 WazzAe) FEAS, BRY 4RI, JEETHY TR,

olf X
e rHll
I

1 of ¥ x o

g Lo do

sarel el BHoE BH 4RE £ A% asl 33l
e WA LATART. FE @R ANTIA geldE 28
' S5 9A3T QAT TP, o A Aol Aol
Aol Wl o3l 4A3%e] A7 JPLE AoV Ak

2) gZacd] Be PACZRE sebd 2o AANE FARFAY 168FF Fo AFHY
AN TS AT AL Fol BRFE AVHAYG. AF2TFAY ol AR sBPEE

pob 8 I ot K
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Nste =& Gggrtstget 82.8% 9 Fo] JRATAY TR ¥FF FLYiLTACE F
ZhEl ek 453 GFaTEY T AR EHL 5 "iﬂi HAN L, o F §F, THEIETRE
100ge]’d ol &3t= R l%‘lﬁ}

3) ol Tt 61 PFEo) 2AHE, 1991 10~11€, 339 A, AREA, F&9 34 A dnA

(1~28d) ¢ ez % —"&:i{% o] &8 APz dte] o] ol 17 142279 ITA
oh st %ﬁl%ﬁsﬁlﬂ ZAN G o B HB YT AUE(AIAF HH) oAt dA} 52% 9}
o2 42% 7t Aoz 19 2ol T& I, EA 34% % AR 46%7F FE 1WolY & WEX
Atk ol Bota] thdatel 60% ool FAHA, AFHoR A4 APt EF t 32 thF-Eo]
Akl Fo] glojobdttta oAt Ui ol AT A AR Nz Aeldle Fef FAAA T}
AT A7 8% A% 2D 2 BA et AGAs g e, JFuS e PEe oA
HeAs 4P5e neisteiol she ol Fo: e

T OE:Ee 3R ARHY 5AL e 2 drhlE aejoln 4 FAOE e 9FAY YAE
sl EFH ANZ o1 aejoln nmae] Fol el FFHY HPFL HIL Yvke £
7o) Aak Fo] FFAY HAd GaHA FEFS WAL Fo| Y& AN FFu Kol
Az mge] B3E FHA7L Ao BFA AFRAS H4BEA H20) Yzsn Bel
NEHE A5y 7elY Ao A dc 2e3 APEe GFLT Y el w712
JFLEolEo] 44BY FLAL FAAE Aol A2 JYWRTIB Aol Fejd oz )
e,

1-6
ME3 ZEX[e| Foistiol JAXAl Chgt HAF., 727, Zeidta AgdE
A Z 3}8) 3}

ZRGY S A3 AFu g T2IAS NLsty
& wok opet, JEAYd TS FE 8 TollME A
Ze AR =uA 3,390 (% , FRF oML, RF e 2 ASAW 1=
ZEFw &Y o) S e, 1A RH 63 d7A 4 ShdE g AeE G FAY £AA (Nutrition
Achievement Tests) & o] &3t YA F&E& HristAch HA dfotsd FEAY wesd FHEL
5291 12.9% Hch. ‘AR A3(63.4%)°, ‘HEAF(59.4%) o BT T FH Lol ¥}A, ‘F¥L
(46.1%)°, ‘A EF 218l (44.4%) ol B T3] Aol ¥hth HEo A4, 18034 63hd 2 A5
BAH eEol e A group TN F-F —3}%%° oz foHd FFAelg RoAFAe, 2,
3,4, 5§}L4°il"1*‘5 }"l’l‘o, 6}%5“7“1]“& Fo A A5 2ol & BT 9, ZSAIW T obF 9

o}

ml

fu g
n}f F°

+3 aru} A8 A3 L YA el BTEE
WEEE, 18 A golgel, B HEokEel FoA0E FE BTLE iaag»}, 2,3, 4, 58 &
% Aeiziol ol HQl AolE WolA gath 2 AE dYANE M, 1, 23de HEA @
H-AFAF-AYL-HE A3 YA W oz 3, ashde ‘ﬂ“ﬂﬁ—ﬂvﬁi CRZS
A W, N AR e 202, 5 6HUL WYY AF-AYTI -4
® & AYES BT ABRAA BE G £22
gl ohEel, A 297h RAY ohgol, oAU Hol AAE o}Fe
WA QEAY et 3 RYY AEEL Fud
S o ABBAS BT 9 A WY,
%o ABeIE Fo HBBAE BYTh
AR Qms Zeade) A Bayel tAdy ARH. 3,
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2-1

In VIVO Investigation on the Intestinal Absorption of Vitamin A-Alcohol(Reti-
nol) in Rats. Whang, Eun-Mi & Burger, Hans Jurgen. Inst. Parasitologie, Justus-Liebig-
Universit t Giefen, Germany

Absorption of fat-soluble vitamin, retinol occurs mainly in the proximal part of small intestine. But
its intestinal transport mechanism isn't yet clear. The aim of the present study was to investigate on
the mechanism of absorption of retinol by determining a concentration-dependent kinetic of retinol
absorption in rats. The study was carried out by applying in vivo technique in which vitamin solution
was infused to intestinal lumen and at the same time thoracic duct and choledochus duct were canulated
to collect samples.

The investigations showed that retinol is absorbed in the small intestine by a saturable. carrier-mediated
transport system, i.e. without significant differences between the proximal and distal halves of the small
intestine. The transport of retinol taken up by the enterocytes occured via different mechanisms - while
the main vitamin A transport via the thoracic duct was saturated by limiting transport factors such
as retinol-CRBP-II-complex formation and retinol esterification with increasing substrate concentrations,
the transport of retinol metabolite product via the portal vein was proportional to the substrate concentra-

tion.

2-2 :

Carotenoids2} Alpha-tocopherol®il 2|8 EXX}2| HE T Lk8HUX]. 3lof2} - Natholyn
D. Harris. Florida state University. Department of Nutrition & Foods. Tallahassee, Flo-
rida

AAne g7 AR AAHE FEAE F Ak AEL §2 dedTE T3 e
Aasojgrt ojfd AAW AFdste 2 WA L& JHaAddF YHHAE free radicalsst
AAete] EAdts BXst ARt 518HQ g o] dojdth HMEALE FoF 9 aUF
S et 259 B ¥ free radicals A4 A7)0, FAAte] A A4S0} MFARUG LA
ALALZH BAF AT FAAY & APz ve 5 FUAAFTEE AHAEY FAA
Ao} s HFo AFAsE AAA = F2F An)7t A Ao U s 24 carote-

noids9} FAA] AT AA3te] AHAFF A glovg, BAFE FA4Y AALIILE AL
H @ 8k1, “in viro” S 538 beta-carotene & canthaxanthing] 9 &-& alpha-tocopherol# ¥]a -
staal goh T3 F o] A A A= T ZABIAG. A7 e WA 3089 FAFEA,
e, vol, A7 ol FAHE 30 e M FAAE AN FAA, vFAA, 2L FAAT 304 FL
nicotine patch®] BZ22 Q% 2599 FIAZRE F4F A A3 3] A total hemoglobin
FRE AR, AETE £ sampled] 44 & FAFAE H7HEF wig3te] control sam-
ple#te] AZNHA =S vt Qet. FAol A F2 8t 2AAE FrHEezs gezor =4,
Ay Fo) 2 A3 A= TBA testol] 93 malondialdehyde(MDA) Fxo AY L %@?i’}}(hemolysis)
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2 =43}

fiida pac

92, A
e

28749 hemoglobin degradation(% oxyhemoglobin & % methemoglobin) = HE§
2] o)

Abst At errorg Eo]7|98] AE 9 dREL FAFHsk ZAEAT FANEeEAE
garatA] AEg v L3t7] 98 repeated measures of analysis variance(MANOVA) ¢} Z1§37He] vl g
& analysis of variance(ANOVA) & o] 43ttt 4@ A7 2H AA, Jd74 vlud A3, A<Dt
i uol, 7] Sol& 2ozt gi o, | F AR} FAzL 1t AFde BAGHY FANES HAF AT
(p<0.05). FAA7F 309 FAF AFo) 2~4brt VAo FAHY FoAEe BoFA dsirh
Z4), 947 BEAAET o & H toral hemoglobin =& B FUA, wE, o Be oxy
FrZzol med| RF2WOE ABHE A RFAon. FAF, total hemoglobin F =% 15.7914
15.0(g/100ml) 2 27+ 7+ 83 hemoglobin degradation® 2%7F W33t A o TA A F L HoAF2]
gksrth AAl, MDAREE 24§ A3, Fdxte AT A v FAARG 24 e 2(p<0.05),
o] Axe AJEAAE HP o] AU SHE HbshA FREut 22 AHE HAFUA 30Y
Fote] FHL MDAFEE $Fo] oy, YL LY A5 de de ¥ 9% vAA ZPd
#7 HY7o A4 A7ME MDARES BEed A3E YehiAo. E3), o A7 A8E
A8 A E carotenoid®] £ 9 cantaxantin®] A EA 71 2 AHRE BHAFAJY. FAANA Q)
o]+ alpha-tocopherol 2t} carotenoids, 53] canthaxanthin®] F4AZ2A o A37F e HoR
Ve THp<0.05). 8% MDAFEZA 9 Axoe g AsEAAE 2rheA ¥4s 2% Fd4u
HFARY 884 Aol A o7t gl AstEA Y AVt A, FAAY HET &
Ao v EAR By A UEhg o, carotencidst A7 £8 FRE Wied adst ded
w8} (p<{0.05), alpha-tocophrolo] €FHEE Y3=d olde FAZL FI4& BoFA ZA

|
il

et

ox. o N N fo
12

2-3
Transketolase©] MSISIN MF N FALH ojojo] B W FL3). AUz
Areiet 714 w5 )

Transketolase(TK) & A AW se+g a3 2 o] F4o]0, thiamin pyrophosphate(TPP)$} Mg*t-& H
B4 EdE Aoz e Atk AT TKY &4 B TPPAF= VB9 AW FFIHE st
Zﬂﬁ’.i aeiA, VB, FU4EH e B4} 2H7], Wernicke-Korsakoff syndrome¢] Zlgtol] Az o] &5 o4
st 28y TR 2 Rasete] dAd delde #AF 77 28X &3, 983 78 vt 81
WA oje] ABEAH FHE AEdIA AR oM TKE ¥, FAsA [¥SITPPE o] &3t
aRAEREE AESAT FAE TKE pH 3.5, 60% 2] BAURFO 2 23t apoTKE Z A3} oo,
[35s]TPPe} &) 7oA ¥, AFAZ F, YMTZl §A4 FTPPE A AAstd AAA 7L, 2%
TCA §d02 299 TKE WAAA HFyH e [¥sITPrE &F8t TPPAESS T3HdtH
ApoTK$t TPPS] AY HA pHE 7.50)9009, 1 A¥L 37T, 438714 BAH LR 7o, ofF
A 8k8t AT}, Scatcchard B49] A3} KAgtS 0.2X107% ne) gL 0.6601 At TKY FALH) "X &=
27} Fol29 ¥ HED AT, TPPY ojuig} Mg?t= TKS &Ll FFZHoln, TSK-Gel SW
3000 column . 2 §83led TKS} Mg?t 7t 283l &% SAstanh. £ Mgt o]9 9] 27} o]0
A3 o n R dFE HEF A3 Cott<Mn2T<CalT<Mg?t e £MZ Vel oy, zn?t, it e
AF B JFE MAA ZIAT o2 LA LYESTH VB ZYo] P8 #AHH dtn
@& A Q& Wernicke-Korsakoff syndromed]| A EAT9 o] oo BT Folghs vt dfA 1
H7AAUES T35 9% AES P ol AfME TREAEAET ofye} thiamin?t T {14t
AHE ¥ TKALGHZH] BANANE AAHo 2 RES Yot glong TKELAGNF S A s
HHH © 2 western blotd} avidin-biotin'd & o] &3l HQ 38 F 0 2 AL AP ZEAFL 37
olg3le] YFL T, H|Fe] VB EE, W FE RFOR 4T OE hro] 1077 AT F, H9} 7
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HEoho) 1 HS P Y TKEY % ELUNFS Z3stel, 4714 22L& Foizk Tkl v A& o
dM ES BHA0. FRLFATANE VB,o] FHAE Mo TKEH LS ASHE Ao.2 vdetrot,
EAWAZIAE GaE NFATHY §H Aol wolA Yotk e AL N dE BB
Hel, TK EARNFRPG SHE B2o) ¢ $98 ASHES Bol4 YYTh B, thiamin 2 1
QI AHZE 8 FFAGO, VBEATANE SR Folo] A F thiamind} TPPY) W3S 2
S 99t geb 2HgTolo) 8 Mot el TKEAVUFE S A Fou}, WM TKE
ABHE FoH WAE Mo, B2 FPIB U vAUZA K TKe WEIE Belsa e
7Fs4el B S48 AN A,

2-4

w3 H2HF gl mHEdIol chEt AFAe MR HF. H-DF - Judith S. Stern.
University of California, Davis, Department of Nutrition, U.S.A.

1914 @ BF (hyperinsulinemia) 3732 HWFolA ¥ & 2l EF02A 2 4L AU B-celld]

L AAA L W2y 28715 28

7

e
>

hypertrophy®} hyperplasia, # % neuroreceptor®] hypersensitivity, %
S % Aok ARE AFAAARE] Bol ¥EH o] 3,

~
AR A% 2HE FANGACEA 2529 28AY

=
BN

HHE A2,
o2 4 .

4 Q1 ventromedial hypothalamic nuclei\} splanchnic A A Ad&d
, FRAAA L] FAHAQA ventrolateral hypothalamic nucleit} #]|F 474 o] 255 o] Ay
F7HedE HAEL AEAAAY 2848 AL e Aol B dfdAe #
%l obese ZuckerF oA WEP 11EA FFo| AAAY] FH|2H L7 ojm BAA}
ZAH Y. FEL 1238 ¢3¢ homozygous obese(fa/fa) 9} lean(Fa/Fa) Zucker HE AL&
, AP Zo)E Purina TF FAAIES BS ad libiumO 2 AFS3Y T AATL obesed} lean FE
o] &A% F(Intac) @ NA & <9 F(Ablate) 22 UF At} IntaceT 9] AAo] &3 7))
BE 8 ¥ wachead ZAAIAA, o]d wbg3le] #F oY ¢Ho] Zrlstexg 23
gt th Ablate& A H AR A Ao tracheaS Ao 2H NAL 7]53H o2 773G}
el AAME in siw AZBFHES Ao, FANE FHo2 A ERAFE A
EX, Intactw 9] A$ A4 H L{FE AT G2 2050 AR BY 75 9FE nAA LS
AZBFYHE A 43 AE FF AL 200mg/dl glucoseZ EFF dextran-Kreb’s bicarbonate
1S AFR3} AL AlE A O 2 95% 0y~5% COy 7FAE AAZA ALY 255 375C2 §-A3 Q0
95% 0;~5% CO, 7k22 AN ZIOn, EEE 375CE RABYL, AREEE 10ml
At 6087 AF S FARIAG. BFAL celiac arteryE F31Y FFo2 FYHSAL, portal
vein® 2 §&3 % effluentsS ANFHdPom, sampled U&d 49 13} phased] A& 1022 ® 1
Foj, 1 FoE 94 £4)9) 23 phase2 A 2~38, 58 EE 1087402 AAAt 602 FUA
AF =%l cephalic hypoglycemia®] J5-§ ALt A AL AS AFoNAM AF 3t F-& Beck-
man glucbge analyzer2 ZA34ct. 1 A3, obesel} lean ratl A 2% hypoglycemiax= & 4= §131t}
ded Y A obese# 7} leanF o] H] &) oF 28l A& E Tk Lean F oA Q1 &Y £H] (pg/time period)
€ 13} phase?l 0~10% &) intact# Ablate Akl xHo]7b QIAAIGH, 231 phase?] 11~60% A}
ool = Q14 ¥ £H] 7} Intacta ] Ablates ol )3 f2) A Al (p<0.05) 7438t A, Intactdt A7 o] Q&
£ G&g n A= Ao g VEhyth o] o A © 8 ObeseF ol A& Intacti® 3} Ablate® AFo] 9]

Aed FHAEE 129} 23 phase 25 Z0]7F (AT ObeseF] 9} leanF & H| 23 A3 obeseF o A=
Aol A& #H (Aug/time period) ol &} FE-& v]X) L QlojAM, AAA ] 2HZ8-0] v X = FF
< BAFa it & A7 9 ol g AT leanF ol A % F e AFAAA Y Aed £
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2-5
Changes in Copper and Zinc Metabolism after Trauma. Hyojee Joung. Department
of Human Nutrition and Food Management, The Ohio State University

Trauma such as accidental or deliberate injury and surgical operation is a general pathological condi-
tion that produces a response in unrelated metabolic systems. Trauma patients have been shown to
have metabolic changes, including increased gluconeogenesis, acute phase protein synthesis and muscle
protein breakdown and probably changed status of trace minerals such as copper/aﬁ/d zinc. This study
was carried out to test the hypothesis that trauma patients have changed genera\l metabolism, copper
and zinc status and copper and zinc dependent enzymes. This study examined 19 patients admitted
to the surgical intensive care unit and neurosurgical intensive care unit at The Ohio State University
Hospital, classified as having trauma 5 for comparison, 21 controls were recruited who were age and
race matched. Trauma patients had increased body temperature and glucose production after injury
and decreased hematocrit and hemoglobin. No significant changes in blood urea nitrogen, creatinine,
alanine aminotransferase and aspartate aminotransferase were detecied. A number of indices of zinc
status, such as plasma zinc or R-value, were significantly decreased 1 day after trauma and then, returned
to normal. The zinc dependent enzyme, 5-nucleotidase, was. significantly increased at 7 and 14 days
after trauma, possibly because plasma levels of this enzyme can be elevated by tissﬁe injury. a-D-mannosi-
dase activation by zinc was not affected by trauma insult. The activity and immunoreactive protein
levels of ceruloplasmin, the major copper transport protein, was significantly increased 7 and 14 days
after trauma. Conversely, erythrocyte superoxide dismutase(SOD) activity and its immunorcactive protein<
were significantly decreased by trauma. Activity of diamine oxidase, a possible index of copper status,
was also decreased after trauma. Thus, this study has demonstrated that trauma insults induce not only
the changes in general metabolism, such as body temperature, gluconeogenesis and iron status, but
also the redistribution of trace minerals. Based on the trace mineral results, trauma patients may have
a degree of copper and zinc deficiency, or normal copper and zinc status, but abnormal mineral distribu-
tion. In addition, this study suggests that plasma zinc and R-value can be good indices for zinc status
and the activity of plasma diamine oxidase can be useful as an index for copper status.

2-6
FhH|elnt Zhae| My sFEO0l HE ME0| CHE EF el Ml Ea0l2a X|=E=l
Oxl= F&. v A - 42 sHAAAGT 7PN AFFFea)

2 v AA A A% s B2 det AN Fe)x B M E 2 sta] 4 F9 AEI|Fo)
ATE B3, 9EE ThX G dEo] 715 F EAd 2 HF e 5 22X AN, a1, g8 53 2o
7|ES 89 AHFIE Y A el FF3) 7ML e Aotk mheb B AR E HE o]
AW Zgol&d AZFF nAe SFE dotir] At 9, 44, 749 L Ho| BEHHAFS
B2 A oxto] ZX APt 13 AgolHe dF g Ad ©E AW Zgol &3 2 A3k ¥ o)
A e FEY BT Loty Haty 45 AF 45 € ojdFHY 1019 ¥ ASHE U=
AF 100gF Omg, 3.5mg, 7mge] 7IH AL 357 FFs AW 24T NAFHL AT} 23
AEoM = dgol & ¢AE W22 718U Z4 FFo] AU Zgol &3} A Ad e nX e Wats
ot 7] fsted AF 453 d oA ¢ 12712 B 453 FHE U2 AF 100gF OmgH 7mge]
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FhElQl, 18l QP %9 50%, 100%, 200% 559 Ho|ZdFS 35 FEE F AU 2 NAFFS
28R o, oo g A thg# 2ot 13 AEZH AL oA HE, AFFIF, Holag,
Y ZHes § 99 233 JEEF FAF IFS AA ggoy ¢y A7 BEFFL Il
Hol o f3hA 7‘4_%}%13} 14 tiE g B8 wide Zezde gtEdd 93 /9% ole 9
Ao, AWF AT G5 oA A&F BF FHEdT o vt EY f5A w3t 1Y
Ze BAEY HA8, 2RV 4888 53 Bte ZEY L AHAH A 4% K98 Aol=
gdRou, A7 AsHARTG syt o AT Ao A AFFHE £ Holag e AT ol
B E AR foatA wou, Y BaERE, O ATF AEdHn BadEe s Ao
2o % FAF Aol AUtk 1Y WS 5 ZHul AT YR A%F] BF A dFLS
uz) gkgrot, AT Sl wet i?ﬂ UERTh 1Y 28 F Zaid 3L st d s 24 %‘7}011
A3 FosA Edch 19 ZEREFFE FHEd] g FasAoy BEAAH FUt weME F
vebygth 7 e 4 HAS5Fol AW AZFF v[X e AT 84 Fe2HEFH FTHAE FFS
FH ol HiFHAZEY Ehon, AGgTel ARFAF Tt LAEFTEY wdch R FYx
HE, A4d 2 3442 gze ?}rtﬂﬂfq‘ AZs AA s FrtatAt ol dTFEAAE F3
FhsllQle AAFEol WA Frheta Qe d AN AW 2ol 8 FANINTL AAFFE STHIT)=
Qe AR FY £ Y& Wto T BEAATY 2yt uig AT oz AW

P-1
HE ZF$E0 HFe HE, Tal W origtol DiXlEe Y. o1&l - £k
Soolosta 7Tt Al E et

AT fevete A4 2 INAEY P HEo %L Aoy EFIHHA HE
i go) Wt F7hE T dow, dAf oy FY HEA S BEOR e o7 He ZAY T2
2o YA olth AF7A B Aok 7hA7] AQAA dusHe JAAAL, AL E
A e WA 4FS T8 2LH BEY YARTE TRUY FEAA B
AR BJPHAY FAgo] A HAHT Qo dE2 B d7Y FH2 Br|Fer 545
obd HYsFo LA AN Fad ATE ks L, ofd ¥ 7 AW FEH o] &l
old JFg FeA Lotruz ol % 2 gdor Atgd FRE AFFEG5ppm) A HAYFE
2ul 9} 48 (70, 140ppm) S| HES 125 T FTFE F, 74 A7 Y, =, WS AHsA HE, 79
2 oladel FBWE AAHPY. T3 ol AES JxE HE, —TLE] ofdd ¢ 74&7] 2353 A
WEHES 424 AdsA.

2 AYAT AsdAEH AFSEE AR %%fr—frf’l
AlREE S Fheke AEE E%{OL} 7t F7tol] §olF
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sy HRE2NS a]“}iigi 'rv:% AE FFFFE] F7HE 'I]'F)r %Q’%»‘li %%5] Koy, A7
7+ A7 (e, A R e ARRFE FoFog JsE Ny, o dFFe FolH o FAaHUY
a2 AL A g, AL L =5 FYUYIFE BF FHo2 Ao eH BHFY cerulo
plasmin@4d =¥ fFoHoz ZAadHt. wd AR FFFTol F7tEd et Woze] A, T,
old e vMjdHEL foFog ZFyiso] AE9 FHFFo| FEle} ofdY WoR wiHS FIANAS
¢ F Ak o] Az Ry AE, 7 2 olde 2EY A8 AW FH &S AYE A, AR
TFFE Z/MEFE AU AR 2RV 4380 AW FHEL FAHE BFoIReHY BF oA
o] & el A g2 uvhd, fele) olde] AR 43} U £HELe HE TFFE0 SV
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2 ATAD 8 SHSEL pAT HPFFY ouls} aule BES BVHoE FYHANE o
20 F2FAD @A AW 7o olele 2Ry A3eT AW 248L FANA AUHA T
olde] REZo| o7l 4 Atk AL UERRFTL
P-2
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2atel 24E0| 47| B Fal U okdel 020 DIXE B,
A olAoisa AP HE Gt

AA2e B4 o 44%el B3 NTHEel e selsel AYHAZE 2AY
g obde JYARY F2AE WA Baht 7EH Fvhekn An, ARBAAE A
Y5 E ofg oz HHL Ak AN Ae FFFE0 Fest o
b Aol o Bastels AR gt heb B AP e 437 89Stz 7]
o HnE FHHE AW TR0 sel $9% 2%, 20%, 30% £F 02 o] 257
5 cele] o188 Zastel AYpE v £7129 JRWAE Yo Hoh
QA% oMo 7 % ol g | Z7heel mat folaA BasdT
N el 2 okdd FFol Fawe FasEel met fogd Aolsk YA stk ¥4
o T2 % okds FFE Fa TR F7HEO et SAAGAG 49 R 397
49 Fel AAYSH G5 0 $U 7o WEPE Sri2 7o) B g Qobk A3 299 4AT,
& 52 W4T Taae TAFEel 340l Bet fesh FAsAT. old B Aol
o GEARE, A 4% B AN 2ABE 25 A B3EEd B weh §2) 3
9. ohd Y A% 4 $24 5909l el AR GHoas WATe Fag
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Be BASND, Do T F B sl FRABE B4 BT5Eel A A2} 4
487 AT ofdle) YasE, A FHE Y FHFe
e} 2asn.

ohebA Aol 4ol Bk Fvheku 9 AW S AT W, A% A2 A A% Aol BF
HEeagl 7o % okde £4d mE AW T2 ¥ ojde B#Aol Y 43 25
AE bsee ABeA 4T oo ¢

P-3
geta YAEAEXI AHAM Na, CatfAd U 2 000 B3t AP, uHYo} - FR<
Aet s Qg

HolE §F UEF IHHY RJPAG ZH4H TSty AREY B nE w4y
#da = & Aolgks A7t AVIE vl ik gzde]l YEF 2 249 439 WA, hormoneo)
BEs e vE Fepey] Aste] FA G YABAFAAM AT 309 % DHEYT 29T oz

8 UYEF 2 2% 2dF 1f‘rEE 2 Zafd %, hormoneS g FA W AF AYE &
053 20 AMEe) YEF il d e FAFol "’@‘?J‘TLEE} A Jehd A BAH o2 §o%
YA £¥F] e creatlnmeﬁlgc’ﬂ RoAME LIYTAA & $HE B FAFHew
o Aolg Yt UEF YAH RS 9 sHE Na Indexe J—%‘Q*“’ﬂ*ﬂ EA HEIREA R FA <
T Aol BolA] @k, 943 ZE A S tebd CaIndex £8 5 #7to] EA o2 §o3
Zlol & HolA] gFsk).

Plasma renin activity, aldosterone, PTH hormone & 5 4*}6] Oﬂ 9] o] z}o] 7} vpEMLER] 0‘9}1:]- g}

%7 843 PTH(r=0.2597), aldosterone(r=0.2648) @ 9% o FBBA(p<0.05)7} LhERI T},
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2(r=0.6947), ZHEMAZF(G=0.
5558)°] A grﬂ AWz Agudad JABAE Bole QAL UEF = (r=0.5558), ZHH
A (r=0.3806), Na Index(r—O 3082)0]lth. o] A AT oFd YEF MY, A¥EF JEFY
Mgzt A Abolo &9 29l AaAAs Yeh}A dgked ol RARAREY 7 H H sale-sensiti-
viyZt th&d 719 S}Ela} Azt 338 PTH, aldosterone® F93tol fro & & '
Ao 2 Hol AU Z4%, YEF 24 hormone?] W3l Ptz A7) Mol i F54
Xt

\r

P—4 :
7I?_P£ Nagt Kol £H|2 W Hote] MHY. & A - 34 - I3 7. d=oea

AE eyt

F2o 5439 £4 7108 LHE 5 Nadk K9 2u T ot HAZFS F437) dAste] 4
ay)o] A} Bukgh ol A £8H 208 S Ao Buk F 7,15, 30, 60 2 90U A BF FHHFS
test weighing® O 2 2311, Nast KEF & s R8sl 94 FF Fgos FAHsgon, 1 2Hs
ofef ot ok,

wo 2ujae 7 7|zhE HF(SD)oE BH 527(232), 608(213), 724(216), 841(225) T 798(235)
g/daygl 1, A3 2e 432(160), 503(189), 603(201), 715(155) H 715(236)g/daySiTt.

245 F NaA EoE ok T 7g# o 20.8(3.5)mg/100gol A 90U Aol 12.7(4.6)mg/100g2.2
7\ 7ol W} adhs AT BA. FR5 2] Na® bl 32 99.3(43.2)~129.6(58.1) mg/day ] 2.1, °3°H
Nad 2 F& 91.7(27.6)~117.9(42.4) mg/day2 e}

28 2K EEE 411(5.1)~51.7(9.1)mg/100g0] QL 3L, 545 o} KEH F& 314.6(164.1)~379.7(90.4)
mg/day@ 0.8, dole] KAAZL 247.7(117.9)~826.5(66.2) mg/day T

P-5
DaotEixie] XIAMA AT MEBANE fHelnte] HA. HAF - ol L.
Z ol el A w5 3}

“g*}?ﬂ’qﬂp‘ Aol& & AANHAL mok ot ABHH FAH FA BHo] Y& RoBAM HT

FojE 1 ol go] AR 57]"5}*‘ A ]T:} oA B d7E udH(eE718Y 169mmHg,
87 7) 83t 95mmHgel ) 22 Q18 A Al F3E dof el 3ol 88 e A0 208, o 327)
ez AAHA P AEBAZEE Hﬁﬁ?_?l’«] BHA S Golry] Y3td =
D} H 3PS, n-6/n-32 ZABIL BITHAEY b AL YA
}7re] AABRAAE Pearson’s correlation coefficient(r) 2 7AZ3d 4t

2 2Alel 272 BW, 1) ndYTAQ] 2 ZANAAR Y ZF A vlE AFo] FHn
BMISH AEaEA L o £FozA FEsgor], dATHHNEE HAd wE TGS TCHE R
Glus =¥ ¥1 HDL-CF#%3 HDL(%)& ol 2 ¢4l ¥

9) ZAh A RFe] A A A FAb3} Wl gkA H o] BRAE BE dAe B¢
@es2 WHRe| HojAE AFS el AW Ae5S BRANZH] BopRe & 7 At
dx} A4l & A D ZE A B4 E M TErt W

3) 8Qe gate A4S GEFBIFAWAF n64 AAAHHF] BEFE, PSY nb/n-37F FTFH
Egton oxfe]l A & A By ope AF AWALHAF] B2TF =

) GAZHHRe Gdafo) A & AW @ IHAFMANAV} BEFE TCFES H3 HDLCF
Eton, n-6/n-37k FF% HDL(%)°] W%kt

N J\?_‘, r°¢'

19

N

ey
rlo



og7e] A¢ & A 2 4% AP} BEFE TCY TCFE B Cuskrt 2 FoITh
wpebA] nE §A A A AW H o) AL E BRANEHo gu A FEol oW,
ozbs AMAHI G4 et Yoy dgte] w3 AL P £ ¥ dFE WA=
A BaNF7) SMe ARE g5 ARFEL 20%

P-6
oIx|e] A Cholesterol Esterification®} Transfertll A0{A X|4te| 1o HEHoi WE
&1} W(Caprenin®} Palm/Palm Kernel Oil). ©]3%* - J.T. Snook. AAleixtelista 4
et Al W¢er i * The Ohio State University
Lecithin Cholesterol Acvltransferase(LCAT) 2 Cholesteryl Ester Transfer Protein(CETP)& 3t} 319
227t A ZYAHEY FAHS $A8=H F23 7)AQ Reverse Cholesterol Transprot System
(RCT) o W $ Fa3 AR50t
E A 2He RCT 7179 do] AFEFE FFsted Qo) 14 ¥ BEAPLY £
(#5495 26(7) © 819-828, 1993) ol %9 23 APo M the ¥} Aite] T4 e wet
RCT7]| A9 W3l g Bz 3= Rolth Caprening BFH4E AT suuctured fac® ZH Skeal/gs] BHF&
AU 9 om, F e medium chain fatty acid(MCT) Q] Cy: g, Cyg: o3 long chain fatty acid(LCFA)
Cos - 0°1 Tk, Palm/Palm Kernel Qil(po/pko)2 Cig: g, Ciq: 0, Cig: 00 T8 AMabelth 349 9] 2A7g @4
o
s

2l

_4

29 Z o A The Ohio State University®] Medical Schooldl| A} A1 A ZHAlet B4 A &5 7|F

208 & Mutate] 7 10W 4 ¥ F(3L caprenin, 1L po/pko group)ol F&9] wj @ st 13749 23 7)1k
105:7ke] A& 712ke) o2 gk & WA e 2750keal®] FEAA, A% 38%, S LB E 400+ 5
mgFESE AT T caprenin®E Cy:o, Croto, o7t A0l & AW 3 42 152%, 16.8%,
37.8% 2, I po/pko2 Cyy: g, Cro:0, Cr3:10 2471 22.5%,31.03%,31.8% 2 T4 H ol ATt @TXP“’“

W 3lo] A= capreninTo] f2] FHAHE, apo A-1, apo B-100 FZNA po/pkoT} AolE HQl ¥IH,
a9l 2229 Feolde 2olzh gk 2y, Ak 994 [1, 2(n)-*H-cholesterol 1 &
o] &8t} LCATH CETP 4 S (activiy) & £33t FAoNA I caprenin? ] oA 3A 7t incuba-
tiono] ¥ 83 % 2 26 &(p<0.05) T esterified cholesterol(p<{0.08) ¢] 1L po/pkow-E.t} # A 3] wkotct.
19 828 &9 e (HDL, VLDL+LDL) | 4= HE7E 910tk LCAT activitys I caprenint o A&
101.97nmol/ml/hr, po/pkooll A= 98.32nmol/ml/hro. 2 FefAol ey, CETP= il caprenini 9
45.3nmol/ml/hr, po/pkoo] 52.9nmol/ml/hr2M F 23 2ol & BATHp<0.10). ol 12+ AFAI9}
7R 9] A2 A, SFAE Felo] #A gle] LCAT activity7} ¢zt v A &S Holu CETP activity=
I caprenin©] I po/pkoR.th & A3 ol 13 A A9 BE 5} A corn oil) & FEI At A2
ABE A caprenini 2| A9 5 40% 713 2] behenic acid7} 23 E RO 2R E 9 FFEFOF Q18]
MCT?Z} portal circulation®] $lo]d 422 & 4 %0t} o] caprenin®] net energy valueE A
aA17) A o] 9ol RCTY 714 5 CETPY SAEE v F A& #5038 fudiA @02y 5
VLDLY LDLEHE A7) 48 FHE 248 5 Ave AL & 2AEF dF dray

o} TFH Azolgin.
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SI=F $£0{7} Streptozotocin—F= ZxF 2| EI|sat & N XIHECHAl DXl
A8k A - ubed - o]l - s - o)A, AR n A AFAS

3 & S
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Fr @xpe] Holdf HIAFE i"c}& FE2LE wolvd Ef0] 2 F A LA EF BFES
M) 93 BHo g v ArgEe] &3 AFER FoAM 2 AAE B A=A
o] RFE2 Fx o tAAN E e} O}Er’—i gto] g 5 $=% Fotop Frke YA o9 2 7}
TR0l & 4F &AM AEHE T FANEF FFol M w1 84 HAd FH ¥Eo] ®E
H2F & & dddt ZuFEY A7ed 92 2 A Al viAe 9 2 A EE
ZAe A dzFe %h‘g 245 A% DR EFERAMY EE 7hede wWelual sl
&% spA 43 HNA srepozotocin & Z B S FHAIZ thg 2 A (F Aol dF4)F 44
(e, gAe fd, @3- D pecting A7 7% FEOR TS 67T FAde T EE T F
AEHAIR, o] wd g SR Aol Wa 24, A7 W A 2% doe] o|FF 2
2284 34, 2 F4 34 33 EFAE v § ¥F sHzoj= il AW T FHS
dargen o Ade g 2o

D AR 5L RE ST EAN AFSvhe 3T 8] fHos wokon Holdf el
& FoAQ ztolw Hol A gtk Ho] A& s zf Folio] A HAl Holdfad pecinFo Lol

u)s o
2) HZF TolE YuERY AojHAY, S8 AAY, w4,

Guge 22548 84

bt

3) 279 pecting] FHE ZAEAANE FoHoz dEAF oM F ¥ LY, B 1P EF
& = CEX

2 2 3 FEYFE F9902 ZANAG. Ta3 £33 B 3ol chzaol vla HEF 3 pectin
Edd o foHoz ZAojA AIE Bl
4) AT GR35} AAN A BE 2R pectin FATLEL 279 H3
|

pe iz
B pectindll HIE HAc FA

27l Folzk hPEAL vAE & ol Hs) Fuohziel
o HA BHEE FAHCR HhoH WhTolM Aoldf AEE oFF Ak BHEE O
z7ol val AwHoz WA ey

5 RRAEH AWZe e AzFeolt PHARTA vl 93 BA2HEL Y3en 59
#ol 9t

6) e, vle, AR 2ol WE FalAUS AL GR2o) v GO e HRFEEhe
98 o7k gtk W waELe WATe gzl v BE AEFTH FATAM o5
wkos] 1 5 ok, vl thAlel, @3, ARZol via FASH BT o) ATz T
wS 2ol ol 4 279 Fojt pectnd] M]3 T Ao ok} Fuge) Fa FAY SALE v F 3ol
B7)5s FAUARN §¢ EHE BAT A A9 WE FH2UE 2 BEN A b
WA €% Td2d g Ao ENE 202N IR AT NI UR REREN BE1EA4S
SRS
P-8

&=Xt2| CatechinO| streptozotocin & S0l RUCIA ihsty &4 R gtz
Soi0l DIXIE B, wted - oleAl HERAAEGUS AFFein

Z+E ey a410] EE oxvgen free radicalol] 9% 43t &4 AT 1o g AA Q] B3
WA A3 A7 Yo 2 AFA stress7t %L T F oA green ea] catechino] YA 4t
FE BINL F UAF FARA £ AYE AR
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Atk o ATAAE invivol A BFS] GeEFG BFOR AF A HES) W55 w3l oha)
A7 s,

ME U e ) 495E
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3 %4 XZ : Balb/c mouse, sarcoma 180 A X AR&.
2) 9FA R ZHEFEIAE)N(FE 495%, @B A 119%, N E 45%, G588 19%, JE 2.0%,
YE 115%9)2 AZE A9, AR D4 SARZT hANd RRARE BH QAN2EE, O

&g F2E, @ 1587 boilingd d85F%

3) NHA AZAANLY | FYAE ZFA 0.
209 ARF-s2UA AN YY 3

4) FHARNY I FUHNETRGD 1ml(1X
=35 729 HEAF BE

5) Phagocytic activity . 24 well plateo] A &) ¥ A E(2X10° cell/ml) ol C.albican(2X10° cells/m})
0.2ml2-2—37C, 5% CO, incubator 455 ujj 2k —Wright stain(10min)—1000X &u]Z, A E 50703
A H Calbican & 4.

6) NBT reduction &% | ¥-2] ¢
30% WS> FE formazan A%

7) Nitric oxide(NO) 2] A . A8
3 & NOBZ(NO, & A ).

Z I} :Table 19X B nighzto] EF FEESL vfp2dA FLEARE YA metha-
nolF&&o] 7H¢ A7t Qe I thfo] hexaneF& 8 T2 EBFZE ot &4 W F9
Azl e FHFHsE izl va] g Friste %S 9. ¢ €49 A FE2E5L nf e
WA M EE phagocytic /43 NBT #9%5E& A F7/HA7IER 4848 Ze 2208 Jgygx
NOAMA & ZHaA7le 24FES 3

2m1(6><106ce11/m0use) g Ao A& A F Hol 1] 3}o]

oft

108 cell/mouse)% np2-2 9] BINfo o] 4—20d AlE ¥«

A A E(1.5X10° cells/ml) 0.2mlo] PMA/NBTH 0.2ml& 410] 37T,
S gH3te AEEA.
0.5miE B2} HFE>2AF vje- 2 JA->HA S Heln 3L

2l
&

Table 1. Antitumor activities and life span tests of hexane, methanol and boiling extracts of doenjang in
tumor bearing Balb/c mice with sarcoma-180 cells

Sample Dose(mg/kg) Tumor weight(g) Survival time(day)
Control 5° 3.28+0.29 20.8+ 3.6

Hexane ext. 5 1.18+0.15(64.0%)* 32.9+3.7(58.2% )
Methanol ext. 5 0.68% 0.29(79.3%) 34.6% 0.8(66.3%)
Boiling ext. 5 1.65+0.18(49.7%) 28.9%2.7(38.9% )

*Inhibition rate
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A e FE GotRy st AEA GAe FhFol e FFoluleate ko] ouy} HEE
A2 S A Fojn| it S HUlste S AsIGN S TEAT A, A 2L giE T U9}
=774 3 FoliA A IPE 3 7](Dual Energy X-ray Absorptiomeiry) & o] 8§38t &4
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THEHHE A5 26 A2 DU EL dojun glojAe BAZL ol e AT A& HE
Aolgte A Zeide 58 O HIHAE & v Asds s 2y AuA J9g
A7 A At v A 9@ g 77 Bedttn BepAng E Ao e dARd ¢
A FHE WM AZFH o AHAA AAdFEe] =F Zaldst TF4 vXE 9FE ¢
oz} sttt AFol oF 230gQ) Spraugue-Dawley FAF 3208l & FAHA F&AR wa} G
AASA B T (Sham)F FAHAT(OVX)LE2 Yie & HPHol2 757 AL gt 4@ ole
o) YEF9 &Fo) wa} Control NaT(0.1036 %), High NaT(2.0720%) 2.2 Wk, A8 2 o}
gol2FE ARV F¢ ARAAA AT 1570 H4PAR AMS F, wo} AL Ao wF
Ze, o, HEFY 43S 243H o Pyridinoline®} Creatinined ZX 3t Crosslinks ValueE 7
S EFolA Zw, Jd YEFY FE9 Alkaline Phosphatase3 =5 ZA QT vz HALA
29 5579 7](Dual Energy X-ray Absorptiometry) & o] &3t] AN, A% g )5 F ) TUze} T2y A
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S8F UEF i dF S o et T A FE /15T 85 ALPY FE9 & F Crosslinks ValueZ}
7t ¥ 2UE, & SY1AEE, & 24 4% 2Usg 292U FUng
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TAA UL FEHAE 222 YEgong 2o Wilg 343 TAE M0 Qv HA T oA 9
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G AYATFEAN ALGE G Fo vldf o 5% F =2 W FEAYY, Held Be P 2o} e
HAZFS AHEE A7V A& o] FojAor & Zoz Almdr

P-16 '
Dietary Capsaicin Modulation on Select Macrophage Function. Rina Yu, Jeong-
Woo Park and Kent L Erickson®*. Department of Food and Nutrition and Department of
Microbiology, University of Ulsan, Ulsan 680-749, South Korea, Department of Cell Biology
and Human Anatomy, University of California, Davis, California 95616, USA*
Capsaicin(CAP) is a pungent principle of hot pepper that has been used as a spicy food additive,
preservative and medicine. It has been shown that CAP injections in pharmacological levels caused
immunologic dysfunction. However, we have found that the survival percentage of sarcoma 180-bearing
mice increased in the CAP-supplemented group compared to control(Korean J Immunol 16(1). 65-70,
1994). We also found that the dietary CAP enhanced select immune response such as a plaque-forming
cell number, serum antibody level and lymphocyte proliferative response to mitogen, which indicated
that dietary CAP may differentially modulate the immune system, unlike the immunosuppressive effect
of CAP injection. In this study, we investigated the effect of dietary CAP on select macrophage function
in mice. Balb/c mice were divided into 4 groups and fed diets supplemented with CAP at 0, 1, 5, 20
ppm for 3 weeks. All groups were injected with 2.0 m! sterile fluid thioglycollate prepared to the manufac-



turer's specifications. Peritoneal exudate cells were harvested with HBSS, centrifuged and resuspended
in EMEM containing heat-inactivated calf serum. After adherence, macrophage were stimulated with
lipopolysaccaride for 8 and 24 hours for nitric oxide production, cytolytic function or tumor necrosis
factor(TNFa) production. TNFa production, nitric oxide production and cytolytic activity increased
in the CAP supplemented groups compared to control. The results suggest that dietary CAP enhances
macrophage activity for select tumoricidal function, probably led to its antitumoricidal effect. In vitro
CAP immunomodulatory effects are underway(Supported by KOSEF grant 93-0101-001-1).



