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ERBICBET 5 BE Y 3B, RIEROARE
1) 5 REHBET 2 /ERIRIEZAE 5020,

% T T, FAlZ goldthioglucose [Elfi< v iz
AEBRMOBRE 2B L ity 3BT -1C-
acetate % precursor ¢ L, ZIEB~DOUCE bh
A%, FFit CIEHEBICOWTRE LI,

F2E EBAZE

15 ERHY
Hth 4 BOKE16g Atk D CBA Rk~ v R % 2
BHCa T, 1BHARE (BUF control BEEHET) &
L, e 1BicidfEE 1gH7-H0.5~ 1 mg D gol
dthioglucose 2BRICEHNL (LI GTG & & 8%
T), 3r AR Eh ZhEBUCER Uiz, kbt
Vxx VEREE (9255 MABA) TH
3.
F2f in vivo KBITEERFE
4 RROERR, FEAEKICERLIZ1-4C-
acetate Na (57mCi/m mole) 10uCi % fEREHICHE
SHUT, B0, 13Lr4RBHEK, -7
VKBTI, IBEERE bRl 2T 2%, BEL
1z, BAREH, MRk 2@ L CTHEARKITK HEF 2 ERL,
FofEH%ziT-1.
#3M in vitro ITB T BERTHE
=54 2500mg 35 & CRILRALATEH 5 100mg %
K rebs-Ringer bicarbonate buffer PH 7. 4 (3 %
bovine albumin, 100mg/dl glucose &%) 5ml ¥
T ¢t 1-“C-acetate Na A&7k 5 uCi & iz 95%
0.+ 5 % CO. DDA T, 37C 3 HEIRELEE L
1z. Incubation £, medium 2&»CIEBE R HHL
1z,
F4EH REUEOHE
FHOFE KL > Tt THbS, KA

HHIZ Foleh 5% A HRICEEL TV, chlorofolm .

:methanol (2 : 1)%2EWTHIEE 2H/H L, 0.73
%BIEKTIEKKEL, BEEBELE. BGohii
SBD 13 %, Bjorntorp? Iz & h 10N KOH
0.5ml, ethanol :ethylether (2
4RI AL, Bl -7 v EROTHEITALS
EEHMHUK. B2 AILDEIZL 5N HCl 10ml
PMATEMEILL, Bliz—7 v ERVTKBIER
PRI U, 1§01 BB %2, Metcalfe B T
Schmitz® OFEIcL b, 5% BF: methanol 3ml
OHTxFMLLI.

¥z, BIEED 1% % Kieselguhr G OEF Y ©

:1)50mlDAAT’

YRI5 7 ik, FERE GTF, V) ViRER
PL, #@tao L x57e—% FC, HBEISER % NEFA
FYZ Y254 Fe TGHBLIZAFABAVRS
o - % EC LHET) KB L, RIERHHLI.
#0, PL X TG 3@k, Stoffels™ %
HEICH#E LT 5 % HCl methanol wHEB:A F ML

i, AFMELICEB e A ue v 557 4
itk b, chromosorp P z20% diethyhlene glyco-
Isuccinate % coating U724 5 4 (3mmX300cm)
2EBUTC, BhOlEBICOBELI.. &Y~ 2B
THET 2RI 7%, BifgHk ) o 0L
fzagNaz 4Nz —%BNT trap , ZOBHREE
ZHRIE LI

BIEE, BiE®,ETALDE (EELTarrs
o — ), FEREIES T FRIERO"C HatiEl
i3, ko FL—vavhv -tk b, POPOP
(1 -4 -bis-2 - (5-phenyloxazolyl-benzene)),
PPO (2-5-diphenyloxazole), b VxR w7
V-4 —RANTHAIELI. ¥z, BIEE, 68
B UFETANDEICE hZEFNIMCIEFB X T,
ERH100mg (IBHEER) 712 b D cpm THEL,
FEREASEB L CEERICE h T EhiCHl,
BHORCKRELL. 2B, MELIEEIX, Bragdon
Bk bEELI.

F3IE RBRAMA

E18 EHBWOMKE. MEFBIEEE L I
OF YL G AV A= E S
KB 2T 1 2EOBMDMEEIL, control BT
25.11 4.2z (PiofELE#RE) (n=41), GTGH
T33.247.7¢ (n=M8)TH>1z.
MFEEIEE 1k, control B T301+97meg/d]l (n=

-13), GTG #¥364t118mg/dl (n=16) TH b,

GTG Bic B\ ORIl 2RI HINS 5Nz,
FFORIEBBRE L TR, R1oo s Lk
BNT, BEOERA LN, T,
F7o, FFERRE T, @EL bEHFORIEA
bz 1.
FB2H in vivo 1IZEBIF B 1 -“C-acetate X B
DIFISERAI~DOC L b A
H1H BLIEBBIUETALIE~D"CE
hea (&2) ‘ o
WBISEA~DUCE b T A, MC-acetate H 5520
AT, METELAEESAOhE» 1S, 1
BEf9 8 Cid, control B¥178X10°cpm , GTG E$346
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Table 1 Fatty acid .composition of liver of control and
GTG mice

Fatty acid*

Type of mouse -
12:0 14:0 16:0 161 18: 0 18:1 18: 2 20: 4
0.10% 0.79 30. 06 4.10 9.36 22.76 27.16 5.57
Control (8)F ‘ ‘
+0.03 +0. 36 +3. 14 +2.22 +4.17 +2.58 +5, 58 +3.23
G TG 0. 09 0.71 29. 60 v 4,18 9.41 21.23 28. 86 5.91
| +0.03 +0.20 +5.76 +1.96 +3.94 +6.29 +9.79 +3. 44

% . Fatty acid are désigﬁatéd by carbon chain length (e.g.16 : 0 =palmitic acid)
and number of unsaturated bonds (e.g.16 : 1 =palmitoleic acid)

+ . Mean percentage + standard deviation

. Number in parentlteses indicates number of experiments

++

Table' 2 Incorporation of “Cfrom 1+C-acetate into total fatty
acids and non-saponifiable fraction in liver in vivo

‘T' £ Radioactivity of tissue lipids
lme atter : ~ (CPMX10*/100mg tissue. )
administration Type of mouse bl
of 1 -"*C-acetate | Total fatty acids Nor;-fsq.por%l 1abie
: ractler};
20 | Control (2* 297.6 . 13.8
minutes G T G(2) 279.4 8.1
1 : Control (5) 178.3£75.1% 7.8+6.9
hour G T G(5) 346.2+162.6 9.243.3
4 Control (5) 127.6160. 1 5.4%2.1
hours G T GB) . 183.14+94. 8 7.6£3.0

% . Number in parentheses indicates number of experiments
+ . Mean £ standard deviation

Table 3 Percentage of ™C incorporation from 1 -“C-acetate into major lipid
classes in »1iver‘_ in vivo (mean * standard deviation)

Time after admini-

s Percentage of 'C incorporation*
stration of 1-"“C- | Type of mouse

acetate L PL FC [NEFA TG EC
Control (2)* 2.89 | 10.37 4.12 56. 39 2,22

20 minutes 21,2 . 62 . .
G T G 0 | 7.6 1.79 6495 4,43
+3.03 | +2.03 | +0.73 +1.27 | +3.93
< Contecl (5) 28, 49 3.51 2. 66 63. 64 1.63
ontro +7.75 | +1.78 | +2.33 +9.96 | +0.65

1 hour

29.93 4.75 0.97 62. 43 1.92
G TG £13.71 | +3.10 | £0.54 | + 1165 | +1.02
Control (2) 35.99 2.58 1.82 54,71 4.73

4 hours -
G T GE@ - 18.45 4.99 0.86 71,54 4.17

% . Number of experiments ‘ ’ :
+ { PL [ Phospholipids FC: Free cholesterol NEFA . Non-esterified fatty acids
TG : Triglyceride - . EC . Esterified cholesterol
X10'cpm ThH -1z, §74bb, GTGETIX, 18 EREBEOBER D H SN,
HEIRBNT, BIEB~DO CL h TADBTEL TN T ALDENDYCE b T 43,204,185k oF -
72 (p<0.1), 4BMETIX, 1KEEOBAEIE 4RBIINT, TROZIRA 6N -1r,
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Table 4 Percentege distribution of “C from 1 -“C-acetate in fatty acids

~ of liver in vivo

(The mean percentage is given together with the standard deviation) .

Time after Fatty acids*
administration Type of mouse
of 1-"C-acetate 14:0>|14:0 (16:0 |[16:1 [18:0 18:1 20:0=
2,71 | 60.72 3.35 9,52 11. 46 6.99
1 + §
Control (6} 142 | 4114 +2.86 | £0.81 | +0.96 | +2.7456 | +1.84
1 hour :
GT G L13 2.05 | 56.43 5.04 9.21 19. 04+ 4,54
: +0.86 | £6.25 | +1.54 | £1.98 +6. 76 +1. 46
c 1 () L 98 3.93 | 55.77 2.54 | 10.96 8.77 13.58
ontro . +4.24 | £3.35 | £1.40 | +4.80 | £5.47 | +6.73
4 hours s
GTG 6 L34 1.70 | 52.54 5.14 | 11,52 17, 30+ 7.60
: +1.00 | +6.06 | +4.69 | +0.88 +3.62 +5.77.
* [ Fatty acids are designated as in Table 1. 14 © 0 >indicates fatty acids with

retention time shorter than that of myristic acid (14 : 0 ). and 20 : 0 < indica~
tes fatty acids with retention time gerater than that of arachidic acid (20 : 0)

+
T P less than 0.05

. Number in parentheses indicates number of experiments

Table 5 Percentage distribution of “C from 1 -"*C-acetate in fatty acids of

triglyceride of liver in vivo

(The mean percentage is given together with the standard deviation)

Time after Fatty acids*
administration Type of mouse
of 1™C-acetate 14:0>14:0|16:0 |16:1 |18:0 |18:1 [18: 2 | 20:05
Control @I* 2.88| 7.33| 49.90| 3.04| 3.97| 15.001| 1L81| 11.72
ontro £3.28 | +£1.81 | +£1715 | 1,17 | £1.66 | £2.50 |+1.34 | £5.51
20 minutes
CTG® 1,04 | 4.58( 55.38| 5.34| 172! 18.53| 213 | 7.22
+0.42 | £1.70 | +£4.00 | +2.85 | £0.79 | +3.25 | +0.82 | £2.02
Control (3) 1.97| 6.01 55.05| 432 2.39] 1579 123| 11.16
ontro +1.45 | +£5.36 | 2,04 | +0.64 | £6.63 | +0.40 | +5.33
1 hour
G T GI{2 0.73| 3.41| 50.33| 9.09| 271| 26.68 0.78| 415
Control (3) 0.64| 844 | 52.64| 4.80| 149 12.49| 0.60| 15.39
ontro £3.73 |£11.05 | £1.41 | +1.52 | +4.49 | +0.90 |+10.76
4 hours
‘G T G (@ 0.64| 2.97| 49.94 | 2.84| 1.38| 3L.56| 0.53 | 10.01

% . Fatty acids are designated as in Table 4

+ : Number of experiments

$2H FERESBE~OYCLHCAER
x (%3)

“C-acetate 54 1 BRIE Tiz, BOEE b/
HiIAROELALNTY, TGHE T, control B
63%, GTGE62% Th-1z.—7, 4 BB T, TG
73k control B¥55%, GTGE12%Ch b, GTG
BT, TGHE~D“C L h LAFNE, 1 BEH
o ARHEBICHITTHEINT 3 LB 5 hiz.

BIEH BEBROBER~DCEHIAHH
S (£4)

“C-acetate 5% 1 B E Tk, GTG B3,
control Bzl LT, palmitoleic acid (LLF16 :
1&L859) & oleic acid (EIF18: 1 LBET) ~OD
EHLAEDENFL (B 11kp<0.1, 181 14
p< 0.05), arachidic acid [{ (D retention time
2EHT 058 (LIT20: 0<:B8Y) ~DMCL bh,
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LARSEIIENRIKES LU (p<0.1) .

“C-acetate WS H4KHETIE, 1HFHREDE
A L iZIZEEOBEAMSED 5 hicbs, 181 1 ~DHC
& b L AEDETIX, control Bz LT, GTG B
EERECEML I (p<0.05) .

¥ 1z, stearic acid (LI F18: 0 &#89) 1X, T
Bed, 1, 4EMBIENTIR, 9~-11%TH H,
BEAERILL s -1z,

EAE MYV ET4F (TG)OFIEEE~

DOUCEH L AEAE (£5)

“C-acetate ¥ 5%203 Tk, MBILBWTEE
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OERBED S -12h5, 1HEHE ik, GTGHEIZ
control BHicHIL T, 18 1ADDM CE h ZAHES
KAHHEIIL, myristic acid (E\F14: 0 LHET),
161 03k 7020 O =TciENMIEST 2EHT%
LU, 48R H ©id, GTG B control BHT
HUT, 18: 1AD"CE h CABEDEHSEMLT
Y et

F1z, 18 03TEEE ., 207, 1HBL 4050
BicBWT, 1.3~3.9%Chh, ZEAEEILLE
iz, —H, 181 11X, control B Ti3205315%,
165R915%, 4BfH12% &, R SBALTA{HEALA

Table 6 Percentage of distribution of *C from 1 -"“C-acetate in fatty acids of

phospholipid of liver in vivo

Time after Fatty acids*
administration of | Type of mouse
1 -"C-acetate 14:0>(14:01(16:0 16:1 18:0 18:1 |18:2 |20: 0=
" 7.4 4.16 40.61 | 3.07 18.02 | 4.68 | 3.50 10.12
Control (3) .
+9.07 | £2.68 | + 17.49 | £1.23 | + 11.98 | £0.68 | £3.01 +6. 05
20 minutes -
GTG @ 5.46 | 2.33 46.89 | 3.37 20.80 | 8.25| 1.54 7.25
+5.62 | £1.10 +9.93 | £1.30 +6.53 | £1.72 | 0. 84 +3.39
Control (3) 4.03 | 3.02 49.54 | 1.79 17.51| 5.52| 2.45 10. 20
ontre +3.75 | £1.45 | +4.36 | £0.73 | +5.23 | £0.67 | £0.55 | +3.03
1 hour
G T G @ 2.74| 2.10 47.25 | 2.50 24.81( 6.29| 227 8.54
+1.22 | £1.9 +5.50 | £1.52 +7.40 | +4.34 | £0.07 +2.07
Control (2} 1.53 | 0 82 50. 53 1.41 23.35| 3.74| 1.19 13.04
4 hours
G T GI(2 1.66 | 3.41 36.30 | 0.83 35.92 ( 9.08 | 0.99 8.35
* . Fatty acid are designated as in Table4 .
+ . Number of experiments
T ! The mean percentage of total radioactivity + the standard deviation

Table 7 " Percentage of "C incorporation from 1-"“C-acetate into

major lipid classes in plasma in vivo

Time after Percentage of “C incorporation®
administration Type of mouse —
of 1 -'C-acetate PL FC NEFA TG EC
Control (2)* 22,59 15.21 37.31 17.72 8.09
20 minutes T G® 27.52% 18.04 1139  42.18  3.67
+ 11.80 +£9.76 2.96 =+ 26.07 +2,85
c L@ 18.53 7.20 11.43 50. 42 7.85
ontro + 12,68 +5.27 +6.49 + 24.05 + 12,26
1 hour

GT G @ 11.90 5,91 10.22 66. 36 4.73
+ 10.74 +4.96 +9.66 <+ 25.08 +5.43

. PL { Phospholipids

EC . Esterified Cholesterol
» Number of experiments
: Mean  Standard deviation

+ +

FC: Free cholesterol
NEFA ! Non-esterified fatty acids

TG : Triglyceride
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Table 8 Incorporation of “C from 1 -"*C-acetate into total lipids, total fatty
acids and non-saponifiable fraction by liver in vitro
(mean CPMX10%/100mg tissuex standard deviation)

Incorporation of "C
Condition Type of mouse _ i
. Total lipids Total fatty acids Non saponl‘h
able fraction
Control (3)* 41.2+17.9 20.5+2.8 3.6+1.9
fed ;
G T G (3 540, 6 +453.0 * 263.91+164.9 53.4150.5
Control (3) 20.7+6.4 13.8%0.2 1.71+0.4
fasted
G T G (5 180.0192.1* 137.4+96.7 11.0+5.2
+ : Number of experiments
* .p lees than 0.05
#F— Table 9 Percentage of “C incorporation from 1 -*C-acetate into major lipid
classes by liver in vitro
Percentage of "C incdrpox‘xil’c’ion‘
Condition Type of mouse :
' PL FC NEFA TG EC
Control (3)* 10. 44 7.00 22,74 1. 86
ontre +9,67 +6.01 +2.47 £3.50 | +2.11
fed -
GT T @ 14, 84 ©2.19 40. 894 0.89
+3.09 1+ 11.34 +0.77 +8. 96 +0.29
c - 9.61 14.22 30.78 0.18
ontro +2,00 +1.66 +2.74 +3.24 | +0.25
fasted - -
6T G 6 8.81 4,96° 35. 82 1,72
+7.42 +4.57 +2.94 18. 80 +0. 60

. Number of experiments
. Mean * standard deviation

. p less than ¢, 05
:p less than 0.005
bhi:oinl, GTGETI,18—26—32% & (R
fuTsEmL iz,
#51F U UIEE (PL) ORiEH#~0D"C &
h L AEDE (%6)
control B3 L ' GTG B izB8I7 3 PLD18: 0
ADUC L h ARSI HIE, TGODI8: 0~D"C &
b AERLICHLTEL, 18 013 TG XL b § PL
LT b BLZZF VLT 2EAMGED bhiz.
3/ in vivo KPBIF B 1-"C-acetate L b

D P * +++

OMPFFELRESFE~OVC L h ZHEDE (RT7) '

“C-acetate BE5#205r Ciz TG SHEizEsI 54C
L hZABEDFEIZ, GTGE TiX control BicHL
TEWY, 1BHE TR, AROMCEEDERA
chigd -1z,

. PL, FC, NEFA, TG and EC are desigﬂated as in Table 3.

FemEOEERESE~DOC L h L HAFAE
%, “C-acetate 58 1B LB THET 5
&, Frick L tmi€ ¢z, FC,NEFA Xt EC~
DUC & h ZAFDESEEIL T

$AH in vitro i} 3 1 -"C-acetate L b
OFFIEERI~DC L h T A
BI1H WIEE BiEEEs X 0ETALSE
~ADMCLhzH (K8)

BAKB L CIBFEERRO Y X AV TER
L1zb%, GTG Bid control BliclhL T, #i5E,
IR B L UFET AILDEANDYC L hT a5, BE
OF B IZHhhboTERICTEL T iz GTG i
B SHBIEEB X CBIEBADYC L HDTHY
{#ii3, control BDZhDKINETH 12,
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Teble 10 Percentage distribution of C from 1-“C-acetate in fatty acids of liver in vitro
(The mean percentage is given together with the standard deviation)

1 Fatty acids®
Conditions Type of mouse
14:0> |14 . 0 16:0 [16:1 18: 0 18:1 18:2|20:0=
6.32 6.32 38. 40 2,76 9.76 4,88 3.1 20. 59
{ Control (3)* y Lo Y +2.07
+1.86 |+0.95 +2.02 |+0.85 10.69 +1.28 (+0.32 .
Fed N N
1.31 6.43 56.23° | 4.86 6.84 11.76 0. 82 8.83
GTG® \ig7s |+1.57 | +1.41 {+2.20 | 110 | +3.43 |[20.17 | +3.7
Control (2) 0. 87 1.91 33.66 0 3,80 4,51 1. 44 53.77
Fasted 428 | 49.06 | 3.61 | 1060 | 1127 | 2.04 | 16.24°
G TG 0 +1.34 [+ 13.18 |+1.74 +2.54 +3.16 [+2.00 +7.80
+ : Number of experiments
% : Fatty acids are designated as in Table 4.
A L p less than 0.05 A [ p less than 0,02 @® : p less than 0.01
Table 11 Percentage distribution of “C from 1-"C-acetate in fatty acids of
triglyceride of liver in vitro
(Tke mean percentage is given together with the standard deviation)
Fatty acids*
Conditions Type of mouse
14:0> |14:0 | 16:0 (16:1 18:0 18:1 18:2]20:0=
Control (3% 11.51 8.34 24. 65 3.64 4.26 6.37 4.00 27, 87
rod onre 45.50 | £2.13 | +3.16 | £0.39 | +0.50 | +3.39 ( £0.90| +5.44
e L L] o
GT G @ 1.54 | 11.60 46.78 5.94 1.71 15. 44 1.34 12, 88
+0.36 | £2.58 +2.72 | £2.40 +0. 24 +4.55 | £0.17 +3.09
Control (2) 1.01 6. 45 36.98 2.43 6. 62 6. 46 0.70 40. 20
Fasted T o | 30| 53| el se| 2sm| we| L) 43
+3.23 | £2.37 +5.57 | £1.79 +3.37 1+4.43 | £0.86 +8.84
+ : Number of experiments
% . Fatty acids are designated asin Table 4.

@® : p less than 0.01
1o, REROKARICE D, BIEEB X KRIEE
ADHC EhH T A, TMELLBEAROIODIUT
50% i L1z,
E2EH XEREAE~OYC LHIAES
 (%9)

BEE LD RICBWT, GTG & control
BT, TGADYC L h ZAFDEHEICH
ML (p<0.05), NEFAGL O PLADYCE hC
AEAE, EAicESUz (0.05<p <0.1)

1265 BB ¢id, GTG Bfid control BEiCHL
T, NEFA~DYC L h L AEZEBERICE AL
7z (p<0.005).

i, BREDHE % control L GTG BOME:
TH#T %5 &, control BEidiaRiIct b NEFA i
tn (p=0.05), PL 0o¥d, TG 0EmMsBBD 61

O " p less than 0.05

50iextlL, GTGE T, PL o#Ein, NEFAo
#Bin, TG OB EAsED bhiz. T2bb, B8R
itk b, control®, GTGEEE § iz, NEFA ~AD"C
EHZABEDESEINLIY, PLELT TGAD
MC & hZAEDEI, control BEr GTG BEGd
OBEZRBAD Ll

FIEH KEBOFIEE~D CLHIIE
a% (£10)

BABICBT, control Bt LT GTGETC
ik, 16 0 N (p<0.01), 18: 1 10 (0.05
<p <0.1) 18 0 DHEIMEL (p<0.05), 20:0
=0 xS (p<0.05) H#&ED 5 hi:.

BB Tk, control Bz LT GTG BT, 18
0D (p<0.05), 18: 1DHM, 20: 0 <0
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iR (p<0.01) HT» sz,

BAEDEE % control B¢ GTG BEOWEF CHAL
5L, 1410, 16° 0 HWHTET, 20: 0=
TE M, 181 043 control HTHA, GTGE
CHEINT 5 L BBED LI

B|AE LS4 F (TG) ORISE~
O"C &b AEAE (%k11)

FEABICI\T, control Bt LT GTG BT
X, 16 0 itm (p<0.01), 18: 0 DED (p<
0.01), 18: 1#mm 0.05<p <0.1), 20: 0=
DD (p <0.05) BT Lhiz.

BEB T3, GTG B control BhickL, 16 0
o, 18: 0 oRd>, 18 1 d#Em (p<0.05),
20: 0 =R (p<0.05) MBI Hhto.

RO E %, control B¢ GTGEOMBETL
Bas,MEEbic, 1410, 16 0 OB EA,
20 . 0 = OEIMERLED b i,

#5151 Y iEE (PL) OoKIE®B~D“C &
h e AEZE (%12)

EABICI\T, control Bz LT GTG BT
i, 14 008L (p<0.02), 16: 0 D (p<
0.05) 18: 1 #AN 0.1 <p <0.2),20: 0 <O
WA (p <0.05) @B Hhic.

BABTCIE, GTG B control BficHiLT, 16
20, 18: 0, 18: 1iEm, 20: 0 <OEDERA
BBD L.

EEDHE % control B GTG BOMEF CHE
+52&, 187 012 control BTHA, GTGBTHR
L.

|5 in vitro {2173 1 -“C-acetate & f)

DOEHESEERI~ONC L h A ‘

F1IH BISE, Wisks X UIETALSE
ADMC & h A (£13)

1285R0HE B R LIz o 2 DISIHEBICET 51
BRES & ORISR~ DC & h L Al, GTGEET,
control D 4 EOEEHSED LNz,

. FEIAESEADHC & b T A, GTG Bbscontrol
BoW3fETh-1z.

Table 12 Percentage distribution of “C from 1-“C-acetate in fatty acids of

phospholipid of liver in vitro

(The mean percentage is given together with the standard deviation)

Fatty acids*
Condition Type of mouse
4:0>|14:0| 16:0 |16:1 |18:1 | 18:1 |18:2 [20:0<
Control (2 3.04 | 4.22| 40.85| 414 10.38 3.83| 3.85| 19.95
.y ontro +0.81 | £0.86 | +4.81| £0.96 | £1.34 | +1.51| +0.46 | +2.30
e
TG 1.15| 2.78| 58.45| 3.94| 1.30| 8.64 1.50 | 9.20%
+0.50 | £0.62 | +6.07 | £0.94 | +1.22 | +3.66 | +£1.27 | +4.95
control  (2) 4.13| 7.85| 35.67| 11.16| 1.93 .38 o0 19,70
Fasted CT G @ 0.64| 1.14| 50.34| 2.25| 19.32| 1.48| 1.20| 1212
+1,12 | $1.02 |+ 13.27 | +1.60 | +8.22 | +5.23 | +0.87 | +8.97

+ : Number of experiments AL

% . Fatty acids are designated as in Table 4, .

% I p less than 0.05

Table 13 Incorporation of “C from 1 -"“C-acetate into total lipids, total fatty
acids and non-saponifiable fraction in adipose tissue in vitro

Radioactivity of tissue lipids
. .
Condition Type of mouse (CPMX10%/100mg tissue) -
Total lipids Total fatty acids Non-fs;;:;ri\;i;:able .
Control (3)* 254.91+240.1 212,9+201.0 4.911.0
fasted
G T G (6) 1059.7+774.7 780.8+632.5 11,818.8

4+ ! Number of experiments
% : mean * standard deviation
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Table 14 Percentage of “C incorporation from 1-"“C-acetate into major
lipid classes in adipose tissue in vitro

377

Percentage of “C incorporation®
Condition Type of mouse
PL FC NEFA TG EC
5 -
0.55+ 13.71 17. 60 68.12 0
+
Control (3) +0.41 | +2.23 | 45,86 |  +5.00
Fasted )
3.68 28.46° 9. 06 58.63° 0.16
G TG +2.13 +3.70 +4.22 +3.66 +0.19
+ I Number of experiments
* : PA, FC, NEFA, TG and EC are designated as in Table 3.
¥ : Mean * standard deviation
@ :p less than 0.01 O ! p less than 0.05
Table 15 Percentage distribution of “C from 1 -'‘C-acetate in fatty acide
of adipose tissue in vitro
(The mean percentage is given together with the standard deviation)
. Fatty acids*
Condition Type of mouse ’
14:0> 14:0 6:0 16:1 18:0 18:1 18:2 20:0=
Control (3)* 7.32 | 18.20 58. 30 1.69 1.69 3.73 1,92 6.34
Facied ontro 42,24 | £2.14 |+ 12.49 | £1.28 | +£1.23 | 42,38 | £2.71 | +3.48
aste:
G TG 0.57 | 10.70 66. 25 3.30 2.67 4,54 0.01 8.43
+0.45 | £3.29 +6.71 | £1.94 | £2.00 | £2.58 | £0.02 18. 61
+ : Number of experiments
* © Fatty acids are designeated as in Table 4.

#2E XERGAHIE~OCLHTAFS
£ (R14)

GTG B¥ i, control it T, FCADMC &
b L AESEHEML, TG 18X 'NEFA ~AO"C
& h L AEAER, HERNIED L.

HIH BEBOREB~OCLHIAET
SE (£15)

GTG B$i%, control BicH L T, 14: 0~DYC
EH CAATENETEAZ UL, &E8
ADUC L hZAFDHKICIE, FEOENED N
ITh-iz.

FeE E R

Goldthioglucose iz X % B, TUEE TERREPIE]
BOB#ic X bBERRSEE Wz »icBE%
BAXL, ZOHR, 2RNicEL ORBRENSES
BDLEALNTLE. UL, BRMICEETER
IR 2 B L B ik, LB REE X b, IERY
HROEMEBRELORE (16 06X 518 0D
ER, 18 2H0OETF, 18: 2/16: 0 D{ETF)"™
B4R VIMEYETCENY Z S 4 FIDEY Y

BIURESVE VFBEE® B N5 T LB
bhTHh, BREOAMEHOBRECHA LT AL
SN H 5.

Goldthioglucose IEMEIMITIX, K45 & OMIERGHE
Btk 3 acetate X h DIFESRIL, BRERITLT
#L, BARRKERLTALWHIBE " BaLH
205, BEODFT 12 in vitro OEBRETIE, FF
IZE1F A "C-acetate X h DBIEE B L FBISR~
DOHC L h Tz AR, BREOEEIH»»DLY, GTG
BZ BB\ TR control BOMIEICFIEL TV,
1285 R R ORI A BT, BIEEBL O
KIEB~ D C & h T A3, GTG B Tid control B
D4 fZIFTEL Tz, Fiz, in viveo OEBRIC
BT H, “Cracetate B 5 1 B E OIF T, &
S~ DM C & b Z A2, GTGETI control B
HefEoER2LD L.

LDz, GTGE T, acetate & h OIS
BOSTHEL TV ERALH»TH S,

LT AT, FRBEROBHEREFEIX, acetyl COA
carboxylase THA " LEALNTE Y, ABE
i¥, acetyl CoA+CO;+ATP=malonyl CoA+ADP
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+H:PODRSG %2 i 3 % 53, allosteric enzyme
LLTOHER2EL, /7T BEDRN)AVEXUER
> TRIESN BN B, RE - B ek - T,
BIEEEAR <~ = (C57BL/ 6J-ob) izisiy 2 FFh
HEAD acetyl CoA carquylase EML, EE~
Y ZRICHUTHFRBS 72 h 49 6 ~ 105 I8l TV 5
b, ZOFEEOBIN, ERY AOBEEALH
UEBEEHOEORMTH 3 C L BHL SN
¥, EBFOSHHEE L IREERZAEL, B
Y ATH, AREELGIFES 7. 765800, 5
PREDLID0 1 IKEDO L TN T &5, B~
Y Rz % acetyl CoA carboxylase DB DN
i, E&UTEREROBIMCERL, 1HIxIHHE
BEOETIREBC L LDSNI. GTGETAS
NI EBRAROTLE X, acetyl CoA carboxylase
OFEHEERICL B LEA OGN IN, ZOENOEFE
&, LEoBEHER <Y Rick i3 acetyl CoA

carboxylase iEi:EINE AEOEFEIZL 2 4 DhE.

2B 5 ST,

2d, FEHD in vitro IZBIT B ERITH VT, 12
BB RIC X hIFOISERARIL, control B, GTG
BLiig, S0%BLT s EBALNIY, TOM
wBLTH, FEL L, ABFEOS .y Meabh
% acetyl CoA carboxylase OEEEE ORI, B
FEHOSREEDETOARZ LT, DEEED L
Rty BETAELLT, acetyl CoA carboxylase
X, B2 DEHTT, BEELHEBLTNILLE
S bz,

—F, &bi, 4229 > DEEIONT b EK
Ui idz 5730, Hales 5 13, A FERBP
% BEMCHEBE LIS » T, B TABLD
BAaRFichimhd >R ) U BERIZERT A &2
ELTV3a. &1, AEOBREY Y BAabhaL &
»5, GEIOERD GTGEILB TS, B4 v R
) CMESBEET 2 bDEELLRE. 4LR)
DIEBRARPEET 2 ¢ L RBYOHEETH Y,
GTG BRI\ TA LN IEBEaROTEIIL, 4
2) OBEBLRRFIRE-TVA D LRI S,
LU % 31T, golbthioglucose B~ » 2 it 1T %
acetyl CoA carboxylase ¢ 4 X L DHEED
BIEILDWT ik, BEHEARBBEBIZ Ih TN,

EERE RO, SMEEBOAMKIZ, malonyl CoA
BHEREREE LT3 de novo SFERE, 5
ED “elongation” system OFEd L2 * b5, Bt
BOERRE, UBMIEIEELT, LD acetyl

CoA carboxylase ¢SRS BEBER» LD, 8K
Ih2lEBOXEIIX16: 0 THH,EKbhiZ18: 0,
14:0, 12: 0TH5EShTE, HED “elo-
ngation” system X 2@EEH 2 L 3N TW5., T4
bbb, T bar kY 7D “elongation” system i,
Wakil® itk b,  XIFOT baLFY 7 CRH
ah, BE# D acyl CoA % primer & LT acetyl
CoA »%E& L, NADH, NADPH DfiZ% cofactor
EFBREINTVAE. 27 v/ =200 elongation”
system }I, Nugteren® |zt b A XifFD T s u/
— LA TEHXH, malonyl CoA b3%§4 L, NADPH
%cofactor £33 LINTW5, S

Fis & IR M RRIC 3513 3 “Cacetete & h D
BEBADVC & b T 58 X CRISROE ISR~ D1C
‘EH LARDEOFREH» S, GTGE T, control
Bt U T,16. 0~AD"CLE b AL WITTTE
LTz . %21z, 200 0=~ CE T A, GTG
BOF Tk, B2ED L THNNED B A 5 h s,
ESHERITEL TV, #->T, GTGETR, kT
@ de novo Sk & “elongation” system D
EDBFAELTWEDEEALNS. $iz, KR
ESNTVABRKFRERS~ v 2 it 36
VIS OISR D BB ik, BHTE
BRahzuwi8: 2L, de novo SEEERDTLAE
itk316: 0DEMitE2bDEFEALGNA, 35
i, 12BEOKERICE 5T, in vitro iK1 BFFO
B5E8 4 B Tid, control B, GTG B& biz, 14
0, 16 0~D"“C L HZHEARDOHA, 20: 0=
ADUCE h L ABDROEMMSA 5 1z, LITD
PEER SRR » L EET A L, BRICL Y, “elo-
ngation” system X H § de novo SERERD L H
afshBoeocELGNG.

Wi, ZEEBADYC & b L AHDED & BB
ERERHLBL, GTGEHOFTIX, 18 1DEK
DEEMICTEL TV, Chid, E:LT18: 0
—18 10 / REFULDSTLEL TV B D LB X
b3, O/ FBFMEROERIE, Block™ i
BRICBNT, mi® AXIFTra/—-aiLE
W, FIRERTE £ NADPH %Ev 2 BRAERMKG
&0 THATERIERLI. iz, M, 5
RiR6 & cmtE{LRFERE IS 30 2 R Ef
{LEEDIE T HED 50TV 51" Benjamin. 513,
alloxan i R IRBIY DIEMHERICE T, 18 0=
18: 1D 2 FAEAAULENBETL, 129 VE
& hBEShaT L 2HEL. T, 5BV,
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5 v MERERRICEWT, 4 R Y PERNiCE bR
BEBRYTIET 505, FHicl8: 1 ERUEIL A
) MRRNIERT AL 2D TWA. UL
TREERD 5, GTGHORFIcEy 518 141%
OTLEIIE, 1R Y UHEESRFLETEOL
Zibhs. —f, Oshino 6%, & & g
HBOT /oy —aikBIIH18: 018 1DE/
AEafn b, NADH-cytochrome bsi@ B,
NADPH-cytochrome b ;r.EE#, cyiochrome bs
B UCEREZERTSESL VAL E2RHL
TEH, BEREN.

“C-acetate & hOFEREENE~DO“C L H T H
BoaXRieEs T, GTG BORF i, control BEDAF
IH LT, invitro Cit TGADMC & h Z AHH
HIZEEILTEL T Wz, %1z, in vive DEERIC
BTH, “C-acetate 5H 1EER»S 4 BER
Bied»i3 T, GTGEOFCIX, TGAD"C & h T
ABOESEMUT.

ThsOFED» 6, GTGBOIF G, acetate L
b TG EaIXTTHEL, U6 TG BIFA~EEL
PFWEAK DB LEALNRS, 36, TG OF
5B~ D"C & h L A EFEOHRMEiILI T, GTG
BOFF T, TGDI18: 1 DERMBTLEL, 18
D 1A0MC L L AESELSEEFRICHEMT 5
fABAashizC itk h,18: 1 L 27 MELIZTG
B, FriclrE LT neELONS. EHEOERT
12, O » BT 2 U U8Btz d - 1245,
FE" BEMFOREZED TV 5. BEORRED
SEATY, lRSFOREIXSIFINI LTS
Thh, #-T, goldthioglucose [EHEMITA S
n5RIIFORE L LT, Fricksi) 5 8RAaRO
TikE (Fi218 . 1 EROTTE) & TG BROTTHE
EESERESTLOLEALNE.

TG O&skicit, fatty acyl CoA & a-glycero-
phosphate HSUETH b, %72 a-glycerophosphate
DR TG QEFEE L BHETBEREL2ET Y W,
#FH L 12 5 a-glycerophosphate iE glycerol 5
glycerokinase 2k hAERRIN B DL, glycolysis
DOHBRRHMEY THh 5 dihydroxyaceton phosphate
» & NAD-a-glycerophosphate dihydrogenase.

(UF a-GPDH ¢ 5 ¥) ik hERIhB DL
MBdhE, KE™i, goldthioglucose IR~ 2D
o a-GPDH 2RFE L, i~ v 2 CIAERH S

hETrasK) 70O «-GPDH iEENS ERL, BT

HyRMicisL ke, T ba2 FY7HD e-GPDH

Eb ERTAC L EELI. COMEIL, gol-
dthioglucose fEf~ & A DFF T a-glycerophos-
phate DEMHAEL TV BT &2 LDHL, acetate
I b DEREROTTEL L F TG AROTIEEZED
HEEDFEEPDEELS L, gp]dthioglucose
i = 9 2 DFFCi, FEER#S & U glycerol OWST
»oD TG EMMBTELTVE D EEALLNAS.

JeRsERIz 1T B in vitro DEBRRE T, GTG
BofgE 4 R id control B 4 fFIKTLEL TV
1z, FERBEIEA~OC & H LAEHEAETK, TG
X GTG B¥58%, control B68% Th 7253, TG ~
DHC L h A ETHS &, GTG B control
B LT, TC OAMMSAEL T, —F,
Kasemsri &% %, BT > » + © B8l
MR\ T, “C-glycerol L h TGAD"C L b
CAMTEL, glycerol X b D TG S HMBTLAE L
T3zt BULHBL, 20 TG AFFEILEL A
) UIENEBELRTELUTCEES TS & 2HAIL
T3,

LU LD 24153 5 &, goldthioglucose AER
v U BT HEEBRHOBME LT, I
ARz 517 B ISRAROTIE (FFTidsic1s:
1ERTTHE) & TG AROTLHEDH b, goldthiogl-
ucose B~ ¥ R it A 5N A8 & & IR OR
RE LTI, FHomagicsiys, 0T
EROTEIR L 2 TGOERKLIZEDLEALN
5.

EE5E &

3
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BEE2BEL»ITT 12D, IF (in vivo,in vitro)
BIONSHHER (in vitro) iILoWT, 1-C-acetate
& b DEBIEE, BIEER®L X CFHF ALDE~DOC E
h s, FERENSE, LIEBOEER, VY
€54 FBX0Y VIRBEDORIGE~DHC £ h L HE
DEEBRHL, ROL S5 BEREHB LN

1) Fricisi) 2 Be8A L, GTG BTt control
B LT, in vitro T104%, in vivo T 2 &I
TLEEL TV '

2) Fzsd 395 0€54 RADMCEH L
AEDEKIL, GTG B Tid control Bt LT, in
vitro THRICHEMUL.. —7, in vive iITBVT,
GTGETIZ TGAD"C L D Cﬁﬁﬁ$b§“C—acetate
£E5% 15EE» 5 4 B E 2 THRIMER S A
bhi:,
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3) FFBII2REROZEB~DCLHZA
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X
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Goldthioglucose Obese Mice
I. Fatty Acids Synthesis from 1 -"C-Acetate
By
Yasuhisa Fujii
The Second Department of Internal Medicine

Okayama University Medical School

(Director : Prof. Kiyoshi Hiraki)

Injection of goldthioglucose (GTG) destroys the bilateral ventro-medial nucleus, the “satiety
area” and gives rise to hypothalamic obesity in mice (abbreated later as GTG mice).

A considerable number of papers have been published on lipid metabolism of liver and adipose
tissue in these obese animal. However, little is known about individual fatty acids synthesis in
GTG mice.

In this report, the author disclosed the individual fatty acids synthesis of liver and adipose
tissue in GTG mice.

Observations were performed both in vitro and in vivo, with analysis of the incorporation
and distribution of 1 -“C-acetate in individual fatty acids of major lipid classes

Results were as follows.

Experiment on liver;

1) Liver of GTG mice incorporated significantly more 1 -“C-acetate in saponifiable fraction
of lipids (=total fatty acicis) than liver of control mice did.

2) In regard to the study on the distribution of 1-*C-acetate in individual fatty acids sep-.
arated by gaschromatography, the percentage of radioactivity recovered in oleic acid significantly ';
increased in GTG mice. On the other hand, the percentage of radioactivity in fatty acids with
retention time corresponding to arachidic acid or longer relatively decreased.

3) After four hours’ incubation of liver with 1 -*C-acetate in vitro, the percentage dist-
ribution of radioactivity recovered in triglyceride significantly increased in GTG mice compared
with control mice.

In vivo, the percentage distribution of radioactivity increased in liver triglyceride with time
from one hour to four hours after administration of 1 -“C-acetate in GTG mice.

4) It is conspicuous that the amount of radioactivity recovered in oleic acid of GTG mice
was always significantly higher than in that of control mice, on analysis of “.C distribution in
individual fatty acids esterified into triglyceride, both in vitro and in vivo.

The percentage distribution of “C in oleic acid of triglyceride in GTG mice was increasing
with time up to four hours in vivo, too. }

5) In individual fatty acids esterified into phospholipids, the percentage of ¥C found in oleic
acid of GTG mice was also higher than in that of control mice.

6 ) In vitro, fasted animals incorporated less “C into total fatty acids than fed animals in
both GTG and control mice and significant decrease was observed in the percentage of “C in myr-

istic acid and palmitic acid.
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Experiment on adipose tissue;

There was a highly significant increase in the incorporation of “C into total fatty acids in
the tissue of GTG mice com;;ared with control mice.

However, no significant differences were found in the percentage distribution of ¥C in major
lipid classes nor in individual fatty ‘acids of saponifiable fraction of lipids between both groups

of mice.

From these results, the author advocates a possibility that obesity of these animals is due
to the increased synthesis of fatty acids and incresed accumulation of triglyceride esterified with

oleic acid.



