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"The fat tissue can thereforé be regarded as

an energy buffer. During absorption it takes
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up in the form of fatty acids excess of food
material not immediately used for the energy
requirements, Conversely, during the postab-
sorptive period it supplies fatty acids to make

up the energy deficit.”
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Fig. 1. TFood-intake cycle of the rat main-
tained ad lEbitum under normal dark-
light conditions®
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Fig, 2. Fatty acid synthesis by rat liver in
mwo in relation to the start of feeding!?
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Fig. 3. Incorporation of MC-acetate into rat
liver fat fn vivo (@) and in vitro (O)V
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EANETE S, UC-glucose < HC-acetate & {1
TAEE, RLEE X B 0 B ARO EHED
precursor T3 % acetyl-CoA DIiSHtEM AT
HBHENDHZETHL, UC-glucose & HAVTHAE,
Bl b o LR R NE T & 5 2\ EHH
Wi gt B MGG B RO i Z 3 I sk L Qe
LHONTRPTH B, D Z Lk HC-acetate IZD\»
TV B2 L Chb (Table 1, 2), LavL, HT
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0HEED UC p% CO2 & LTSIz HE X h 2208
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Table 1, UHC incorporation into fatty acids (FA) in rat liver slicesz®
Rat U-4C-glucose U-4C-fructose U-4C-acetate
a
o Glucose %MC uc Fructose Z%HC uc Addition 2%MC uc
’ mg%  inFA pmol/g/3hr mg% inFA pmol/g/3hr 0.02M inFA pzmol/g/3hr
1 396 0. 54 1.2 374 0.90 1.6 Glucose 21.5 0. 65
Fructose 18.3 0.55
2 396 0.72 1.6 374 0.98 2.0 Glucose 45.5 1.36
Fructose 41.3 1. 24
3 380 0.30 0.64 360 0. 50 1.0 —_— 12.9 (.39
4 370 0.45 0.95 400 0.81 1.8 —_— 17.9 0. 54
Table 2. Comparison of lipogenesis from 1-¥C-acetate and
U-MC-glucose in rats3®
U-MC-glucose (10 xCi) | 1-MC-acetate (10 xCi)
1g meal fed trace, subcutaneously
liver total radioactivity (cpm)
fatty acid 3490 48400
cholesterol 937 20500
carcass
fatty acid 70500 1660000
cholesterol 1880 58000

[Tk D ZENBWI0, COEFL, EMEREA R

BT LB b a® (Fig. 4.,

14c i fatty acids(cpm/gliverthr)

10

250 mg of U—V'C—glucose
(oraily)

25ugof U e - glucose
(intraperitoneally)

2 4 6
Time starved(hr)

Fig. 4. Effects of administration methods on
fatty acid synthesis by mouse liverts
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WUC-acetate &, F9° C-2 BLASRS L Chghhtga
BT B 2 E R SRR A S h e,
v MC YC-acetate ZWIREPILS LIc i, 2 ~40F
ENXAEET~D UC D& h SRR IZE D ol £
5 59) =577 SRR O RARIRFBIC X o' C 2 ONERHAD
o G ED B D, Ml i Q4N 7o b
Tk, TFGENEO RN ~D ¥C D & ) Zhul, TE
I 105 T TI R T LM ER 2 A3 B A
B, ¥ 71300 CRGBED0%H CO2 & LTI
Rk s AW (Fig, 5.,

kR o AU L MC-glycerol b E BT,
(1-T, 1-4C) glucose, [6-T, 6-1C] glucose, L-
[3-T, 3-1C] lactate, [2-T, 2-1C] acetatet®, MC-
glutamated?, 1, 5-14Cy- citrate, 4-1C-aspartate,
2-T-acetate®, 1-T-glucose, 6-T-glucose, 1-1C-
glycerol, 2-T-glycerols® Jg X4 Tt gdit e 4 L
TR ML BB, ZhBEEED A v bhT
Y0, IR A R A DIET % fobicid FIf 2 h
T,
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Fig. 5. Radioactivities of fatty acids of rat
liver (®) and small intestine (0) after
UC-acetate injection®
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LMLz X5, T0 @ &b ok, b e
Yo e e IR S X OG5, &8
T 2 ORIEMETHB & D ZHD kinetics A
iz T20 FIFC oUW THEBER D L 5,

A) RO T D53
1. Intermolecular distribution

BT & 0 2 BRI T QKRS TRISRRC AT
L, \iovdB nonsaponifiable fraction 1Zik 5%
BIALRE D2 g T 086D & fe bl i
JEIR LS hs palmitate T, B % FIRITHLES
BUTIE80% MY palmitate, 8%4% myristate, 12%
7 stearate CEERFERILIOTH D%, REAFHE 1
DOOIRIFFCIEIUC 7 h T E D 2 ER 528, 42
FEGmErh I HED20% & % b TH b, AU 2
TIE3 DS OIIRAEL £ D ZANFRD Hiip\ 00m,

2. Intramolecular distribution (Fig. 6,)

SIS R @ 7 ik HY & NADPH 1 h3kL,
NADPH OKF IR AR & h 2 R
BW-10, Fhif, T:0 &5 Uicditik, T0 &
NADPT DT X o THEIFTE~T OO & b Z LA E
Ihs, BRIERRIZ 354 Tt glucose-6-phosphate
dehydrogenase & 6-phosphogluconate dehydro-
genase [ SIG TR 15 NADPH O &EiLIENEEA
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BRI DI DS T U\ D®), ZThigz O
JB43E transhydrogenase [ (NADH—NADPH)
DML o TEDIbI D EFZ BB,

[l # 5 4 7 EEClL, pentose phosphate cycle
THEKE RS NADPH B TRGSTHHEVH, L
LIFI#Cik glyceraldehyde-3-phosphate dehydro-
genase KT glyceraldehyde-3-phosphate @ C-1
D H - NADH E#517 b proton exchange % 517
BHOTIORETH Ufc NADT A6 NADPT 254: U
FOIDFHPRFCTHAEY 2 h 3, TOZ &iX
U IR AR & DR NADH 2385 LTu B
RTLOTH 2™, —FFEERFEDKFEL proton
(T+) & malonyl~-Co A D A5 v VRFEICHKET S,
4, glucose BB GRS WA BEEHETS
&, e H O malonyl-Co A @ £ 5 L VIKEM pro-
ton CIY) mbmlsE LCwv 5B & Erie il bl
WO, Z ooz Lk [6-14C, 6-T] glucose v b lac
tate ¥ TO T CIZ lactate @ T/MC HHMD
LTWBZ EbIEETE L™, Mlb, L LoDk
BOKFEN LT & T RS hic pal-
mitate & T/MC DT HIFIGD glucose DL D
0. 4270 L i B THBHLY IR LA B 7o
PHTIRO. 257N By D EETH, HHEER
RIS E b ZEhd o b %R, Lol IR
WA AV, 13 & A BRI 0 JRIES glucose
t3k & 70 B G F ¢ HC-glucose & T20 25D ikt
fBD &z BEIfedb B, afiod T/MC Ot
vk, 1.8, BALTIX0.87TH-Tc L, Ffe glycerol i

9 9
R-CH,~C-SACP + HOOC-CH,=C-SACP
condensation q 9
R-CH,~ G- CH,~C -SACP
1st reduction T \l
To______,_.———-———‘>0 (l?
NADPT R—CHZ—C-CHz—C-SACP
(Bform)\_)'r
dehydration H‘L 0
i
R-CH,-C=C~C~-SACP
27
2nd reduction l o
]

Tre TH

CH. ~C~-C-C-SACP
NADPT R-CH,-C-C-C-3A
(A form)

ACP : acyl carrier protein

Fig. 6. Tritium incorporation into fatty acid
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DTk T/MC DAL 110 TH - 7209, F 0]
THERA~DT D & b = ZIRCL, TlsRE 0 0 iR
L BRI AN DDBEH S BT,

B) Isotope %

THHKH: LERSRE AT HESTHAENH
oS , 5 T0 2MEHE HoO & FHRS e o756
%_»Jéx_“ci) malonyl-Co A D # 5 L wIKFED T,
NADPT D4 BHEE 3o X ORI & s B RIS T
O BT ORISEELZO TORBIL X » TN
5133, £ TIDTD isotope A T 5 HHE
WD BUSRIIEFC M/ T b BUC dp 5 B R
B (I Z VNG 57 RS SIS 122 T /2L isotope
IRA RSP CUAA D TH D, T 20
DFPCo D isotope HFTRBR T B,

F9, DO ®L Lo uh s g &, TFipRkE
Wofn ek & ORI D B (AR o D it & Ml
Ui d, = o AIBIENEC 14.5%D, 43%%, 45%",
Ty PTG SERBER TV 2, A Nk
B 40l - offik protium (H*) & deu-
terium (D) DFUSHEED A S b4 L# 2 bh
By £IAHD, ThbORBIMEERETRAT
HoT, ZOWHEHATHY EDY &5 P »
TFe E S MR B A 5, Tr LA
B (7 —A-ORED CLASSEFINRIERS & IR Mg ©
A2 BEEM: L 4 D, SEFRO D D isotope )Tk
CHEBDORERL 0L o LD CTREEN 2 B,
BABRD T » 1z D0 L T20 285 Uiz, 2R
Wik T #15 D B080%Th 0™, & FIBIIE
DEEITIEBE R TH - 1239, it DO wFH LIz
A BT EREER L, 20 D0 & TR0 AR
W P LR EBRES E S Adt, T O isotope %) B4
HETE L3,

Fho—T7, BRMGHUESA P o GBS S 0 © S 00 I
H:0 % DO W& WA B AOT O & D 2 TS
W42 J51: b 35 569, Mt HaO HrTld ¥C-glucose
& T2:0 DWEDFYfE~D & b 22D EALL T/UC
(£0. 87 TH o eDIZH L, DO dBAITin 1. 2812
/Y o "C/h;'&( k g ):(-2—;)1 U2 4 B
wF AT isotope #R LR, L L isotope %)
Bem f,ﬁk‘%n@T@ LD AR LEHIITE D, K
FE 0 ABREAYFITA L palmitate 15TFHD
23 FTHh -7, ig::lb DT 2 v 5 & b Bt
D0 tHCHERE4F palmitate @ methylester %
BAMETCHHT Lz L Bhict®, isotope
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Bire BAESEOR, P GERRIANE & RS & 0 25
THX0h, tritium O ESLEZ bbEk
FRUE T BTl FOHRTIED & 2 ARG
Bbhic T/HC=0.87 /B ERTEHRT, DL,
FOUOHZ LEATEL 5™, chic k5L,
in vivo YN BN T, T o MNTFDEITE~DTO
0 ZAWEH 15pmol/g FF/hr THH™, = h % MC-
acetate 7B D & ) ZHRIZWEIS S L 17pmol/g
/hr &70%,
C) Turnover =2\ T

IS ORRTL MR B TGO, H—
WG < b PR3 7 — A DI, O Lielr e bie
VI B Do AHBIRIBC R T v RO
X o TR R E R DU DI, TRl
T O, BRI RCik eI IFDE FIRTH Do W
EERIG A B LW 3 5 v b O LI,
R HISE LTy 8080, U U e et i D 1
gk, WO Zh X b Lo o Enb, T
UL ARSIk b oA S s il &
IABBEH BT S 1o L B2 bR D=8, S bic
2D Z LI FPYERBIAC L 2 2o 7 ~ A
TETH 2 E LS 0, IeklFiY vIRED
FOEERLEEFRTHS L0 58, ZhbDok
s BIGE A RS2 T 2 A1, S hibg Y
OB AT IS Uitz breve Las LIRS
fE~OT Ok b 2 B O EIFRELT~E - 212k T
D L LRI, S BRI B B g
ek 5,

D) FHicounT

Fli Lz X 51T D & b 2 il BRI A%
MRS 5 2 X TE VO TEH DA, il
frbo TR LA T.0 S o hiFcEBL T 5,
D20 FIFOBE AL, gD atom per cent
TaRLTIch, FioZo atom per cent & HAHD L
Ll (s, % of body water D) LTEHRLT
VB, DO & D RO E L IR =k
(B L i= B[ st B isotope P, imax=HE[R
BT 1, k=& 0 AR t, = 1n2/k,
A 72 B BARCHMHTTE 589, T0 ﬂﬂ]@J I
ik, relative specific activity #lzi¥ (cpm/mmol
fatty acid) + (ecpm/mmol body water) CTHR¥
aff\, DN & T B D TR 1 = o il % 1000

fr LT AT L fe H 80808, (cpm/ pmol lipid) +
(me/pg atom water hydrogen)®200Cid, 7o
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Table 3. Summary of rate of fatty acid synthesis in

rat liver
TFatty acid synthesis
(pmal T20 into total fatty acids/g liver/hr) Reference
in vivo experiment
20 — 100 1D
il — 16 79
50 82)
=5 83)
6 — 15 87)
perfusion experiment
50 64)
11 — 110 84)

# JungasSiz kiud, T/UC DerlEN0.87CHD
2 &m® pmol T2 incorporated g A{fi#% 0.87C
#HE acetyl group Ok D ZhFE LA, BT,
D:0 % T2:0 FIROHA, FHOERBIAK PO Zh
LOWIETH Do D20 I FE O FRCL, I E
CHHURO KRDEEEN - T v TR TEB L THELN
FLT A, T:0 FIAOHE I, mifemis,
W M A AT %, OB EHNMNLES S, T
(193% L HTET B0 ToREKY v F L — g VARY
bR A2~ {EROBE, Y YF L — 2 —OfFC X
STk 2 vy D:,JZ\E%J& A5 L, ¥ ToOSTMN
e Th, MEZRFVD &b, Bl EHB IS0

Ba (OH)2-ZnS0s FTERETA LT A & FUHAEIGE-
% JoJ-a28n)

TO ZEVGTIE LR 7 v F PO B M am
W% Rk @ FE (Table 3) 2% &3 Tis{, ftds,
Spencer et al®®il, F o MF% single pool model
WL, 1. 1~1.8 pmol fatty acid/g liver/hr k&

LA

LTS A, multicompartmental model “CFHHE

T, 5.7 pmol fatty acid in triglyceride/g
liver/hr -7 %89,

X B
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