2 A21 F A4 F 1997

O8 HNO

Hdso] o Fd AgellA WA

g4 QA Ak 249 Bl

Adoithz Agssoe AFgorstst, olsioie wiakehad®

X - O|F% - O} - O|MA" - 52"

M g

WAkl et -2 FREG-A HE
(glucose-fatty acid cycle)® £33 &%2] 57 o]%
2 A desla’, 2719 94 felAAR 2k
olgdl AAE AEAA e EI) dew] A3
Ag fasle Ao deix b R %
e ] 74, o 34w FshAuhile] mhohy
2] T 2o A wate Fole). A4S A
o} 2ol A2 A ue] Ak ohdel 54l
Foto] QA APt AT g Fol 1E”]
Lol HBLE et & QT ZHAEY Q
2 4A9) Qlgsle AR FEFE AFHE o]
EAA AsIAY 3L FRiFAeE AASESR &
o,
SHANEL QRA AAb zA ol 3R HMYo] @
SrE el S fdela, BEY Aupile] B
om gl A9 o}t A=o] FriEle] da’]
75430 grEIThs gt Zbato] o Alel] u)
e Fgks Hgsiew Al LeAEet 7T
QAR AL FEE FAH: Hlof ol et Al
ZRE] 47 o2 & Q& o] lel'?. bmol] Wey
L 4A & 5 gl "y I At 5= H

A4=zk 1997Wd 79 1Y

E3112k: 1997 109 30

Aol gAlod, AMichehi Aot

B g d¥= wA olg 7le AT i A} ol
2 o|Ro|HS.

AA] AR e A8-g dideka AT AlET QA
Aol At zA3 WA Aol Ugol Haslo]
ﬁlﬁ}-m'm.

Aggiu|oEy Jude f34 Az 54
B7dstollA] whis| o 2 aidoll= Q1AM K310
257 Fasih. AARMe] 43 Aol ulE ¥4
QA &b zAle] W3l FAT AlER AAAe
odukg Fol UFal L5 wiskkF|=aZy Qlaiy]
ol&d o] widlel] Podd 5 L& Ao, i)
2, WAkAlure] &e] clgdl AaAE Zasta'! o
<2l #gAo) glem AS-desaturase FAjo] ZAE|m
2, It WaRle g 3k aRlaglgFe] ¥4 <
AR At zAol| 3k F 4 g Aoleh?

B el s Xl A2 it o
9 oA S e ¥4 dEd T A &
o] wsrt g4 AR A4t 2A ol vjX) &= ke
skt slolelh ol sl A7k Sl odAdeEn
ohe} WigkaAtell, 7] Bl A] ol Qla=in|olE
Fi Bxlel| A A AR o), AR =
W Y A At A4E vlasisick

Am

et

2

&

—

ot

CHA 3 Hhey
1. CH &

Hoigk A7 didate] Yol= 40414 65417441 )
3 ojd o EFAF MESE VIFoR UM AF
°] 90% o144 110% 9|Thg AAAE, 110% ol e Al
Zalclz BEseir). TEado] 115mg/dL(6.4mmol/
L) ujuk, A% 2217} #tdo] 140mg/dL(7.8mmol/L) ©}
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okl A= AY dzdes FE3lslen, NDDG
Aet7|Eol uhe} F¥Egdo] 140mg/dL(7.8mmol/L)o]
Ao]7L}, 140mg/dL(7.8mmol/L) wlvte|} FR3sl &
2217k} "Fx|7} 200mg/dL(11.1mmol/L) o}d]] 73
= it Ao g BReidch =ik A4 oA
o} e Alolo] Wahg 2 Hgolls AT 3Rt
A& Aslod 304, 6048, 9050l AR didx| F
gl o]4fe] 200mg/dL(11.1mmol/L)E H& 7ol
Hdsadol2 ERslqich duHel ol3brizte] 1d
oslql 7495 whlolgre g sl 1nd ol A4
& Alol3kteR stk A7l Aol
A Gz ARl 36|, WidsTdel 9¢l], BichAlE
oA G} AAlel 89qf], WudsAtel 53¢ile] zb
Q) Aol o] FolHich QEFeiv|EY Gud 3}
Az AAAF A7)0|1BFE T o3Iz 3,51, 2~9
D 224, FepAlFols xhrlel3bE 1idle} Arleldl
THT 18717 3.4, 2~9ud) 17dlolg)ch Ql&d)
Hlo)EY Fad 2 F rloldkte A9t 258
Huke g2 A#sla QIT, Arlolghte A4Ed 74
sHAlE ARgsl loder Qledl ANl el 4
Iedol] o8t 3hEZ: gl Jlel Alo] glola A7 }stAl
& Eg5iA gtk

2. % 9

1) & A& U XY MX XA

A AFeE A MFE FAn TFEAFY
5 AAMFGkgE ((Aem-100)X09} 2 }F
WiELS- 2hE, APdex|(body mass index, BMI)+= Al
Fkg)g AHm)9) AFeE E b Agsisich
w3 opdAHE W viEll Ale- A Fele) ofrde)
ZHlE F4sled s)eje} odrdo] Eulm)(waist and hip
circumference ratio, W/H)E J58)}9ick

2) EFE SEEY0 3 S5 U OiEE XY
B 2R &3
733E] 513142 CT Max II(General Electric Co.,
USA)E o]8slo] A|5F(umbilicus level)-&
(transverse section)s}o] o] X9jollA] Hounsfield
number —150~—500]] 3= Y& HA 3] B

B WHE Feigich Hio} jRe) Hakg AR
MEE WA wiAH(visceral fat area), v}EEE 3|
$1A4F @ H(subcutaneous fat area) &% Lol 1
g FHn WA Tsbael waul(visceral
fat/subcutaneous fat ratio)E AMbslgc). o] 7k
$(mid portion of upper border of patella and greater
trochanter) & 3clslod Hounsfield number —49~-
10001 &8l wid-E olE] % wH(thigh muscle
area) &8, —250~~500l] &b WG ofg] Ay =
Z(thigh fat area) 2.2 s}3jc}

3) &Rt dAot sl XN 28 55 §3

B ek A BEA 9 75g0] e AT
Foislar 30, 60, 90, 12050l Zzh Aidsled W
Eod} Asladyo R, GelAubilfree fatty acid)e
Hitachi 7150 AFEE-47]2, C-ne]=6} elgaler
INC(Immuno Nucleo Cooperation, Stillwater, USA)
oAlA Alzdt kitE Agsle] WA o ZAulg)
v} 2 H3(glucose response area), -J-2) &84
Z(free fatty acid response area), C-#|elx= wiF(C-
peptide response area), $1E%l ZA(insulin response
area) ZH7} g, |4, C-E, o4l ke
TAA] F4 ol WY oz ARlsleict

A Aak$ 282 Dajichi Radioisotope Laborator-
ies(Tokyo, Japan)oll4] A& HA$ L kitE, ®A
insulin like growth factor-1(IGF-1)+= Diagnostic Sys-
tems Laboratories(Texas, USA)oll4] A|23} kitE o] &
stod WA 2HIRMA) 2 S4sigich

4) @3 2IX|FEe ®#2| ¥ XY =M BN

FEA] GBS s, FAollA Folech 572 up
Holl ofs] 21 A& 328 -+ 110TolX 43471 20
X20cm’e] silicagel-60 plateel] HZ#ks] hexane-
diethy] ether-acetic acid -B=fel] R7HAIZck AN %
TLC plateE- N> gas2 71:2X])7] ¥, iodine vapor&- A}
£410] TLC plate $loll A7 228 A7 ¥ Q)
A £35-8 FolHo] ulehslsr methylation tubeol] B
2 3oi] 2mL2] methanol-benzene 828 Hrl3}ict

A& stirring 3}914] 0.2mL.2] acetyl chloride-& %1% 3)
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24744} # teflon-lined cap 2 & A|§H-& =h32 100Cell
A 6027k incubation A|Zlch AIQAE FHEl A
71 Foll 6% K.CO; 88 SmlE 71503 3,000rpmoiiA]
SE 94 Beluled'® geld g Hsle] LE
gas liquid chromatograph(Hewlett Packard 6890,
Denver, USA)ol FQl3lo] AukARS HAfslgdct ®&
Z|¥FAHNuCheck Prep, Inc., Minnesota, USA)-& A&
3lod 2} APMEALY] retention time-S ERIs}Sl.om, &M}
A heRe- FAjubArerel wiR-Z(area% of total fatty
acids) 2 s}t

5) @AHEH

oAb g Window-§ SPSS-PC E4) package & ©]
Bslo] BA| Helslgn BE FAXe HET BEQ
X2 FASE, A A= PEke] 0.05 vl wiE F
Aoz foleicka Bekh wRkEs} BYelm o
Asol ok aERke] FAXL| HE Aol fodE
AEsl]) Asto] AFEEE ZE wige LSD(least
significant difference)Z Oneway ANOVAE Alsgs}
don, AFEEE skA] ok W Kruskal-wallis
£ Algsigict ddidbsol FYskn Aige] thE

T7re] HF Ao]= Student’s t-test & AAlslo] A
ek ¥ AT 2 Y IGF-12t AR W, o
A EZRg Y A4 FEe] AEdEA s Al
H7] $jsle] o]E Aolel -JalkaltA|(pearson correla-
tion) & EAi3lch

# o}
1. g8, oYl Al&X| ¢ HFFE] EhE WY X
g ZEHy

RS B dEe 7}

ou Louw

T3l Xel7h gixdct
Felg} ol vie AFIcke d=da s
ofitolld AGAZel hadst s Aoldoll v
&zt F7hslo] gilon, AGAFT A E di=
Toll vlel Fmo]l EhekTable 1). HFE HF
e} BF F A, FskAMiTable 1) 3 AR
(Fig. 1) 2 BTl nll AlgachieilA |
ek B WA A Bl clagat vlsst
of Tl F7hslo] T AFFc) izl
Hlgl Wihs e, datgdeld WgiekFig 1. of
B A w42 QdAEe] et o a2t bl

Table 1. Age, Fat and Muscle Areas of Abdomen and Thigh by CT Scan in Normoglycemic,

IGT and NIDDM Subjects

Normal weight Overwi-obese

Control IGT L;;\g;t)i:n Control IGT — NIDDM -

n=36 n=9 n=89 n=53 Newly  Long-term

n=22 n=11 n=17

Age(yrs) 496+ 12 492426 499420 51.540.6 518409 523417 515415
BMI(kg/m’) 21402 209404 215201 2564024 258402% 262410  250+1.0%
Waistfhip 085+ 001" 08740.02° 0954001  093+0.02%* 092+001* 0954001  0.96+0.02
Total abdominal faflem’) 20994100  207.6+156  2435+8.1  33LI488%  3462499%* 35554396  367.5+9.7%
Subcutaneous(cm’) 1654+ 87 15544164 1601467  2485+7.1%  2535406% 23614403  2224:4273%
Visceralsubcutaneous fat 0284002  0.38+007° 0541007 0344002  043+002° 060+0.10  0.543+0.06
Visceral fat/thigh fat 028:+002°  029+008°  061+007 03740027 0471003 0664012 0614006’
Visceral faythigh muscle 0364002  0.44+007° 0804008  0.64+003°* 0711005 094+011'  0.94+0.09

Mean+S.E. *p<0.05, **p<0.01 compared with normal weight subjects in the same glucose tolerance sta!u_s
group. Values in the same row with different superscripts are significantly different(p<0.05) from each other in

normal weight and overweight-obese subjects, respectively.

IGT: impaired glucose tolerance, NIDDM: non-insulin-dependent diabetes mellitus, BMI: body mass index
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Fig. 1. Visceral fat, thigh fat and thigh muscle areas in
normoglycemic, IGT and NIDDM subjects.
*p<0.05, **p<0.01 compared with normal
weight subjects in the same glucose tolerance
status group. Values with different superscripts
are significantly different(p <0.05) from each
other in normal weight and overweight-obese
subjects, respectively.

wsled Zzh Al dzget 2703 Pt Foll
A} giolon], tzFoll vlsl Ar)olel FirFelld 7t
Zzxlo] Udvt. iR 28wHe AFdle] iz
3} s Aol FAAAZe] iz Ws A
ool wlah ZH2t Hglom, A7oldt Gl of
ZFol| vl Za=le] gdckFig. 1).

2. A7 g8 M A 48 228 s
5 99 P 5 HAH2 AYAET

Fig. 2. Serum insulin, free fatty acid response areas on
75g OGTT and insulin like growth factor-1 in
normoglycemic, IGT and NIDDM subjects.
*p<0.05, **p<0.01 compared with normal
weight subjects in the same glucose tolerance
status group. Values with different superscripts
are significantly different(p <0.05) from each
other in normal weight and overweight-obese
subjects, respectively.

jsie] AlFFchiel F7islo] Ales, Hzdat
] 2sle] irTollM Fvisle] UirkTable 2). F
H ¥4 E? FE(Table 2)2} F514] Qg Wy
(Fig. 2)2 AAAZZ vlzste] ATkl 2
7¥sle} gded, Hds Aol 71 E3ick of
233 vlasle] FrTols BRsE UER(Fig.
2)z} C- el = WhgHE(Table 2)2 2SN, 55
(Table 2) ) GEsiA|(Fig. 2) S|t s 71
siglon, Ry felAat WA AgAF G
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Table 2. Glucose, Insulin, C-peptide and Free Fatty Acid Responses on 75g Oral Glucose
Tolerance Test and Serum Growth Hormone in Normoglycemic, IGT and NIDDM

Subjects
Normal weight Overwt-obese
Control IGT L;;‘g’g;“ Control IGT NIDDM —
n=36 n=9 n=89 n=53 Newly  Long-term
n=22 n=11 n=17
Fasting level
Glucose(mmol/L) 460+000" 4711018 9074042  4861006™  538+0.13% 1024113 9.66+0.57*
Insulin(pmol/L) 36642.08° 6254265 48943870 5654344+ 7534500 7134753 6694603+
C-peptide(nmol/L) 0324004 0231007 0294003 038002 0434004 0501007 038+0.06
FFA(uEg/L) 64754450 7540+960° 8969+820° 6443+280°  67874320° 686.1+776° 8624+844°
Response level
Glucose(mmol/L Xhr) 1234029 1514070°  30.1£110°  13510.19%* 1764038  305+3.90° 33.5+1.69%
C-peptide(mmol/LXhr)  123+0.12"  136+029°  088+0.13° 1714010  18240.16'  120+0.16" 1.05+022°
Growth hormone(ug/L) 2704093 1614143°  046x022° 1904048  1001016"° 0871026 077+020°

Mean+S.E. *p<0.05, **p<0.01 compared with normal weight subjects in the same glucose tolerance stan;
group. Values in the same row with different superscripts are significantly different(p <0.05) from each other in
normal weight and overweight-obese subjects, respectively. FFA: free fatty acid, IGF-1: insulin like growth

factor-1

W73} vlasied A Gl S7isisin

33 IGF-1(Fig. 2)3 AR 328 =%(Table 2)+=
EES i e T R o R S R
sigjen, IGF-1 SE& AFzct Guygold 7
JeoleKFig. 2).

3. BiH 4% 328 ¥ IGF-1552 WXy
By 8 SN XTEHL FeXYM STole)
Ay

YA AAE2R 5 F¥ "odr=-0.1967, p<
0.05), G314 X}k W=(r=-0.1832, p<0.05)3} &
oZQl gof PaAdg vehdion, B8 9 G4
FEIAE F5, WA ddahs §oF]) A
< HolA ¢igtrk IGF-1 v WA wHn} §-o
g Zo) A (r=-0.19, p<0.05)F B33, F5 €3
(r=-0.2663, p<0.001), DHs}4] Exg w3
(r=-0.3181, p<0.001), 58 F=lA= Kr=-0.1853, p
<0.01), Pt felzA WH(r=-0.3252, p<
0.001)3 RolHQ] 2o FHA-E veblich

4. S AX|JO| Xjddt =M ! Xt CHALR)
a2 W

g4 QAR FshAbAte] £ ek =gt vl
sho] A7lo|3t FurTellA Eokow AFT 27|
olgh Firditelld] 7H EokelFig. 3). ¥4 XA
F DLEXS} bl F et cHEEsx At
F W d=7al vlasle] Aot Dol
Zr4axlo] QgickFig. 3). E3hAubAl £ palmitic acid
(C16:0)2} stearic acid(C18:0)7} tlzFel] njstod %7
o1} Bieu) Folld] 4k Table 3). hEZ3} vlzsh
of A7le|3t Gzl oleic acid(C18:1w9), lino-
leic acid(C18:2w6)3} a-linolenic acid(C18:3w3)+= 744
=lo] 9l er{(Fig. 4), dihomo-}-linolenic acid(C20: 3
wo)(Fig. 5), docosapentaenoic aicd(C22:5¢3)(Table 3)
& Z7heol slgieh SHRES AR E8ALA b
(1SS T} 2070 ol4]) chEESA el 33
< T3} vlasied A7jo|3t Fuold s
o] A%l Table 3).
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Fig. 3. Proportions of sturated, monounsaturated and

polyunsaturated fatty acids in serum phospholi-
pids in normoglycemic, IGT and NIDDM
subjects.
*p<0.05, **p<0.01 compared with normal
weight subjects in the same glucose tolerance
status group. Values with different superscripts
are significantly different(p<0.05) from each
other in normal weight and overweight-obese
subjects, respectively. SFA: saturated fatty acids
(sum of CI2:0, 14:0, 16:0, 18:0, 20:0, 22:0,
24:0), MUFA: monounsaturated fatty acids of
(16:1, 18:1, 20:1, 22:1, 24:1), PUFA: polyunsa-
turated fatty acids(sum of C18:2, 18:3, 20:3,
20:4, 22:4, 22:5w6 and C18:3, 20:3, 20:5, 22:5,
22:6w3)

C18:1/C18:0( A9-desaturase EA)(Table 3), C20:4/
C20:3( A5-desaturase #4J)(Fig. 5)& =73} v]2s}
o wadigollA] delrl C20:3/C18:3(chain elonga-

C18:1 n-9(%)
Normal wt

long newly  long
Ci
ontro  IG NIDD Contr IG NI e
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25 a ab
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: : ﬂ [J-I
. 1
15 1 F [zl_n
long
Contol 168 jinm s S
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Fig. 4. Proportions of oleic acid, linoleic acid and a-

linolenic acid in serum phospholipids in normo-
glycemic, IGT and NIDDM subjects.
Values with different superscripts are signifi-
cantly different(p <0.05) from each other in nor-
mal weight and overweight-obese subjects, res-
pectively.

tion)®} C20:3/C18:2( A6-desaturase+chain  elonga-
tion) & thETH vlisle] FiTold ks 9l
K Table 3).

i) &

2 ATE oz Qsle] UE 7 Bad
FolE WA HH 2| 7P} AlGE 7 Jlvhs 28
BoiFgick olejdh o= Al vl C-HE]
= mFo] rsalelTollA 7Hd F5ken BT
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Table 3. Fatty Acid Composition of Serum Phospholipids in Normoglycemic, IGT and NIDDM

Subjects
Normal weight Overwt-obese
Control 1IGT L:;g—;e;[n Control IGT NIDDM
n=36 n=9 n=80 n-s3  Newly  Long-term
n=22 n=11 n=17

C14:0 058+0.05 0564005 0584006 0564003 0574004 0534005 0.48+0.02
C16:0 273409° 27.5429% 30.6+07°  28.74+0.6° 282408 304+1.6° 314406
C18:0 11.940.8° 122417 139404 134405 12.7407° 135+1.1° 15.1404%
C20:0 0274001 0334004 0294002 0294001 0274001 031+0.03 0.2840.02
C22:0 0.80+0.09° 0.98+0.23" 0.55+0.06° 0.67+0.04" 0.75+0.07" 0.67+0.09" 0.55+0.04"
C24:0 0.45+0.03 0.594+0.11 054+003 04840.03 046:+003 0.62+0.08 0.54+0.05
Ci6:1 1284010 126+0.18 1.19+0.08  1.30+0.08 1.34+0.09 1.29:+0.24 1.29+40.08
C20:1 0.16+0.01 0.14+001 0.15+001 0.15+000 0.14+001 0.13+001 0.1440.01
C22:1 0344003 035409° 0.194002° 0274002 0254003 0234005 0.21+0.03
C24:1 0844006 083+0.12 087+0.11 0894005 080+0.06 0.78-+0.12 0.88+0.08
C18:2u6 225+1.1°  208+29° 16.6406°  206+07 203409" 202414 167+05°
C18:3w6 0.1740.02 0.15+003 0144002 0.17+0.02 0.1740.02 0.14:+0.04 0.16+0.02
C18:406 0.15+0.01 0.15+0.02 0.184+002 0.15+0.01 0.15+001 0.16:+0.01 0.19+40.02
C18:506 0124001 0.134+003 0.13+0.02  0.164001 0.14+0.01 0.19:+0.05 0.1440.01
C18:3u6 0.05+0.01 0044001 004+000 0044001 0044000 0.06+0.02 0.04+0.01
C18:5w6 12040.18 1204032 1.1940.12 1234008 1244009 1.02+020 1.0240.09
C18:506 0.56+0.05" 0.66+0.13 0.884+0.07° 0.62+0.03° 0.69+0.04 0.62+0.06® 0.85+0.08"
C18:666 3.8140.18 4014074 4.10+034 3.70+0.15 3.574024 3.19+0.52 4.01+0.40
P/S 0.96+0.06" 0.87+0.14° 0.70+0.06" 0.83-+0.04" 0.84+0.05 0.70+0.08" 0.65+0.03%*
C20:22P 127405"  11.8+0.7° 106406 122404 110406 106+07 112407
C18:1/C18:0" 1244015 1.1240.26" 0.66+0.03" 0.96+0.09" 1.10+0.12° 0.81+0.18° 0.60+0.03°
C20:3/C18:2° 0.08+0.01" 0.09+0.02" 0.16+0.01° 0.11+0.01°* 0.12+0.01> 0.13+0.02® 0.16+0.01"
C18:0/C16:0°  044+0.02 043+003 0454001 046001 044+0.02 0444002 0.49+0.01
C20:3/C18:3° 121£1.3"  18.9+6.6° 220+20°  158:£1.1° 21.7429" 237456 21.4+1.6°

Mean+S.E. Values show relative percentages of each fatty acid in total fatty acids.
*p<0.05, **p<0.01 compared in normal weight subjects in the same glucose tolerance status group. Values in
the same row with different superscripts are significantly different(p<0.05) from each other in normal weight and
overweight-obese subjects, respectively.
P/S: PUFA/SFA, C20_22P: sum of C20:4, 22:4, 22:5w6 and C20:5, 22:5, 22:6w3,
Ratios representing: ' A9-desaturase, * A6-desaturase +chain elongation, “chain elongation

olfA Aut Theko g ZhAstRd idel] WA
A B9t vlasltel JEin|g
Gl Fisle} Qe AM), =R i v
5F HoltekE o] A7 WA &

o] Goia} A

R
N r.‘,’. ot 2

Fhste diol] el Zhad AT o 4 ik
oleiet 2e A7lole i AN th2E T} )
Tol] Sl TfelA o] AP Wk withe
bl WAt 28 sisae WA o] 0.54
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Fig. 5. Proportions of dihomo-z-linolenic acid, arachi-

donic acid and the ratio of C20:4 to C20:3w6 in
serum phospholipids in normoglycemic, IGT
and NIDDM subjects.
*p<0.05, **p<0.01 compared with normal
weight subjects in the same glucose tolerance
status group. Values with different superscripts
are significantly different(p <0.05) from each
other in normal weight and overweight-obese
subjects, respectively.
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Visceral Fat Accumulation and the Fatty
Acid Composition of Serum Phospholipids
in Middle-Aged Women with Different
Degrees of Glucose Tolerance

Jee Young Yoon, Ph.D.,, Jong Ho Lee, Ph.D., RD,
Yang Cha Lee, Ph.D., Hyun Chul Lee,* M.D.
and Kap Bum Huh,* M.D.

Department of Food and Nutrition, College of Human
Ecology, Yonsei University, Seoul, Korea
Department of Intenal Medicine, College of Medicine,
Yonsei University, Seoul, Korea

Background: The aim of this study was to deter-
mine visceral fat accumulation and the fatty acid
composition of serum phospholipids(PL) in middle-

aged female volunteers with different degrees of

glucose tolerance and to analyze the factors that could
be responsible for the observed differences between
different degrees of glucose tolerance.

Methods: Anthropometric measurements and com-
puted tomography measurements at umbilicus and
thigh midway between the patella and pubis were
performed in 125 subjects with normal glucose
tolerance(NGT), 62 subjects with impaired glucose
tolerance(IGT) and 50 subjects with non-insulin-
dependent diabetes mellitus{NIDDM), Normal weight
subjects were divided into 3 groups; NGT, IGT and
long term NIDDM and overweight subjects into 4
groups; NGT, IGT, newly-onset NIDDM and long-
term NIDDM. An oral glucose tolerance test(OGTT),
the fatty acid composition of serum PL, fasting serum
levels of IGF-1 were determined.

Results: Visceral fat area and visceral to subcu-
taneous fat ratio were higher in overweight control
than normal weight control and higher in long-term
NIDDM groups than controls. Thigh fat and muscle
areas and serum levels of growth hormone and IGF-1
were lower in long-term NIDDM groups than con-
trols. Insulin response area during OGTT was the
highest in IGT groups and the lowest in NIDDM
groups. The progression from the NGT group to the
IGT and NIDDM groups was associated with an
increase in glucose and free fatty acid areas during
OGTT. Overweight long-term NIDDM group showed
the lowest serum level of IGF-1 and the highest areas
of glucose and FFA. The low ratio(about 0.64~0.71)
of polyunsaturated to saturated fatty acids in serum
PL was found in diabetic groups. Long-term NIDDM
groups showed an increase in proportions of palmitic
(C16:0), stearic(C18:0), dihomo-p-linolenic(C20:3w6)
and docosapentaenoic(C22:5w3) acid and a decrease
in linoleic(C18:2w6), a-linolenic(C18:343), C20:4/20:3
(AS5-desaturase activity) and C18:1/18:0( A9-desa-
turase activity) in their serum PL compared with

NGT groups.

- 454 -



Conclusion: This study suggests that an increase in

visceral fat and a decrease in thigh fat and muscle
may be related to reduced secretion of growth
hormone and insulin in long-term NIDDM subjects.
These endocrine perturbations can be exacerbated by
the prolonged exposure of hyperglycemia and high
serum level of free fatty acid. In addition, long term
NIDDM may decrease AS5-desaturase activity and A
9-desaturase activity. Thus, the factors regulating
fatty acid composition of serum PL in long-term
NIDDM are affected by not only dietary fat but
stored fat and serum concentrations of glucose and

hormones, including insulin.

Key Words: Visceral fat, Glucose tolerance, IGT,

NIDDM, Serum phospholipid fatty

acids, Desaturase activity
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