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Transfer of Free Fatty Acids Across the Placenta
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e R s AR ® (F.FA) oB#EMr o\ Palmitic Acid-1-"C ¥ Linoleic Acid-1-

“C %4 ¥ medium ¢ incubation HEp A TR \WROM EFHERLE L,

€D)
EX YN

@
Barh, ZoEERBIE-EMHEERL I,
ML i,

T h OB REERTE T, BIBE, FHED, A7 e -2,
AT E Y 2t s b o & 1 medium o F.FA, @bl 72,

Incubation BR#h 5 2y CHEEB o F.FA H@icizRkED “C »r@nbh, To#H2BErESE
ZoMoBEAE E D 2 ¥ hicElx incubation R & i —EH

ATFmr =L AFALOESHEIICE DS

(3) Incubation #37°CD R0 0°CTHl ok EBRICR AT, “hblEMoiiiko F.FA SEA~D

Eh AR, WREILTITRSRITCOBEELFETH D,

PADOIRE~D LY ZABBLALRDD RO,
(4) Palmitic Acid-1-*C ¢#ff{ o C incubate U 7-fa8 4% Palmitic Acid-1-**C r F.F.A. %43 /v

\» medium TH incubate Uiz & = 5,
Eel ety i N i

BEEOEIRADLRaroke. X, F.F.A 45

MigES o FFA SEraEh Tk “C k42 medium
FFA S@EDAD BEOBE & $hTnd “C oBIBELALEIL KA bh fehol,

DEkoz & X D, Fatk iz x5 F.FA o 3 se8%% (Active Transportion) o iz pvic, #k#k (Passive
Diffusion) & $ 123 X%, = A A F A LE L LAVWERC IO TAFAAbA T W52 E 0B REINS,

F CHIC

MBI BT H AT v Fhr® vOERICDOW
TR LRI T BITRESL, BEREe o
WTRER I OB TRV I ENEW. ok
ETcEML, BRCBTABECES DIV L
L, REOIREIMEBSTERIND EELD
nTHY, RT3 BEAH O EEME TR
ShicholkthkhltELbhb.

A oERIEN R (DT F.FA. LB B
A TR P ORELIEF KM TH i
FRIETRIC D\ T THECEL R DR B, gD
F.F.A. o@ialrcoKRKElR JKEAD 1>THS
EEz bhb.

48], Palmitic Acid-1-1C (¥ Linoleic Acid-

1-14C 2 FH\wT e RS incubate T2 =
LY, BRECET 5 h IR OB O
THREt L.
ERMHRUEE

e b EE R AR R O SR o — E & R IE
BICKS Licth, 9% DEHRIEK TR L,
¥ 600mgDFAME % Palmitic Acid-1-1*C(Specific
Activity 15uCi/mMol) % Linoleic Acid-1-14C
(Specific Activity 15uCi/mMol) 1= 1.0~ 3.0
mMol » F.F.A,, 3% Dt7 17 3 v (Fraction
V),10mMol ¢ Glucose % %%y Krebs Ringer B
BRIRM (oH 7.4) % medium & LT, 2R
95% 0O3-5% CO; d % & Tincubate L7z, 7o¥s
F.FA. xfpko TEMzt L <dicd ot

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1224 e B B B oo RA A% BB 1 o T

» 7% (Yoshioka, 1971, FhMI972), 75 A 2D
rhedfic k1. 25 N—NaOH ¥ 0.2ml % & lEit
TR E, MBS HTEREREBE T A (MCO,) %
W5 Xt (Villee. 1958).

Incubation #7748, FMA XA 0.9%BIEKT
I EE L, MMRERICAE LTWw5 *C 2 Fhy
W IE LI, kWT2ml D27 ew 7 31 A
AR = (21 1) LA aresra
A LT Folch#k (1957) & X b lREx A L7z
THREB /e~ 7574 —-1 LD, ~FY
v, PEF L= —F )0, KEEE (90:10: 1) &
SUBRMECCHREE (P.L 2B, AT r—n
(S.T &mg) F.F.A., dlkigl (T.G &) RO
AFmr—L=zAF (S.E LBR) 55y
L7z (Stahl, 1965). = L CEIRESEIC & D & &
iz ¥C % Carb-O-Sil ¢ B.B.O.T. %<ds 1
= VRTREMLY vF L —va v v v R — 2T
UC wPITE Uic. WM RER 7 A~ D JIELL. BaClye
2H,0 1 X b BaCO, Bl s Licob
WREe T UC oBAJIE Lz (Villee, 1958).

EERRKHE

(1) Medium o F.F.A. J2ps o 2

TR %A 37°C95%0s-5 % COy DT T 1
B3R incubate 17z. Palmitic Acid-1-4C o Gz
P A~D L b =24k Medium o> F.F.A. 3
B hplLci#imiic GEL, 8138, Iab
% Medium hoo F.F.A. EEEIN 51C2oh
T, Wk F.FA. SEAcERs bivic “C
DR R C ER U, iR, BEE
B X0 JRESYBE I E Y TER: HC ML

® 1 Palmitic acid-1-**C incorporation into term
placenial tissue lipids
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Phospholipids Triglycerides Free Fatty Aclds

H IR E25%11%5

%1 Effect of concentration of free fatty acids
in medium on Palmitic acid-1-**C incor-
poration into placental lipids and conver-
sion to respiratory CO,

1 mMol [ 2 mMol ’ 3mMol

Phospholipids 1983467 (33424 2165149434

Free Fatty Acids 56324 933 25441 63768
+=7873; =+ 11148

226914100016989+ 427/9478+2361
Sterol Esters 79+ 8 76+ 3 | 112%14

Tryglycerides

Respiratory *CO,| 530-£77 | 530£84 | 502=% 145

* Results are expressed as dpm/gram wet weight

and represent mean1-SE of 6 experiments.

% Tissue was incubated at 37°C in 95% O,—5%

CO, for one hour.
7o, =77, BRMERRAR oY BEH Uic MR SRR O A

(*CO,) 13 Medium o F.F.A. ER i T
BATEREM ) 0BNRIE-ETH O B1R).

(1) Incubation Rfffjo 2

37°C 95% Oz-5% CO; O4ATF T Palmitic
Acid-1-#C # iz 2mMol o F.F.A. & &
medium ¢ incubate U TR ~D E D =
Z DIFHIZEENC oWV TGRS L.

BAREARL 3. incubation BRAAE 5 43 &\ 5 EA >
Bk 5 Hic medium thed Palmitic Acid-1-14C
THEC XD MEN O FFA SEICED A
725, 7 LC 2KifSlic E % incubation £ER O T &
TR F.FA. SECE T hic “C 0B
—EEE LD L (2N, 258, Fofio=
AT AL I HRE (R, BIlRH, 27 =
—)b, AF B == ATINL) ~ODE D HRITRR
DFEE & ICERIN IR IEIMHFRD i, X,
Wk Mk R 77 A DEEAE & incubation [REfH] & JL ELAR
Hy7s HEINAS A b v,

Palmitic Acid-1-1*C DEER L FRED v AT A1
X » Linoleic Acid-1-1%C (8.A. 15pCi/mMol) %
AT e ot RIBEABAREE~D & H 2 AT
REIR MR RIS 7 A DEEAELE. Palmitic Acid-1-4C L
[ UfER 2 % Hifz. Linoleic Acid-1-YC @ st)
5 HHBRPIEE A~ D & D Z Lt Palmitic Acid-1-1C
T FFA SEICED b YC oS
I, IR EC S o YC AR E hic Z
EEETHD (3, 35,
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2 Palmitic acid-1-'*C incorporation into term
placental tissue lipids

(Mean* SE)

15.000

10.000

D.P.M-per g tissue wet weight

5,000

ST(A)

1

_______________ ©T&HPLISTASE
%5 SE(@)

Incubation time—Min

—— .t 37¢
o---2 at O°C

#% 2 Palmitic acid-1-**C incorporation into
placental tissue lipids and conversion
to respiratory CO,

5min. | 30min. | 60min. | 120min.
Phospholi- | 829480/2340 4222 6628
pids 4+ 236] £ 321 =+ 521
Sterol 40158) 739:£95| 9851-84(1446
+ 197
Free Fatty | 13413 | 12833 | 13170 | 13421
Acids &+ 679] 4 561] £ 680 = 743
Tryglyceri- | 167426/1635 3685 7087
des & 275 &£ 522 4= 994
Sterol Estersi 21-= 4 | 61 9 | 12021| 202434
Respiratory . 1357
14CO, 75120 | 315145 696463 + 100

* Results are expressed as dpm/gram wet weight
and represent mean+SE of 14 experiments.

*¥ Tissue was incubated at 37°Cin 95% O,— 5%
CQ; for 2 hours in 2.(0mMol palmitic acid-1-*C

(II) Incubation j§ i o R 28

Incubation {BEDEE 4 X5 72dic 37°CDLR
DIC 0 °COXRD i LT\ BKP T 95% Os-5
% CO; D&M 2.0mMol F.F.A., Palmitic
Acid-1-1%C % 41 mediumC incubate L7z, &
HMRoOF.FALEIA LD b HC pEI337°C
BT 256 LIEEETH D, 13,000~14,000
dpm/g WEE 5 B\ {Ex L. Ll

1225

R 3 Linoleic acid-1-'*C incorporation into term
placental tissue lipids

10,000

Tryglycerides

b, Phospholipids

5000

; Free Fotty
Acids

DPM per g Tissue Wet Weight

3
¥ Stero/

2 e a O s o ot Y+ e e e e < = O ST@FO] €SPIErS

o 30 60 120
INCUBATION MIN

% 3 Linoleic acin-1.C incorporation into
placental tissue lipids and conversion
to respiratory CO,

5min. | 30min. | 60min. | 120min.

Phospholi- 2022 2700  |4084  [6313
pids + 194 =+ 357] =+ 771] =+ 564

Sterol 978 1083 1278 1347
4 157 4 121 &£ 169 £ 138

Frqe Farry (4555 4926 5162 4969
Acids H1033| 1449 =4 960| =+ 938

Triglyceri- | 2504:28/1126 4326 9607
des + 213] 1457 42571

Sterol Esters| 17410 | 55418 | 67426 | 17038

1500
+ 132

* Results are expressed as dpm/gram wet weight

Respiratory | o) 4 g | 909425 607457
CO,

and represent mean1-SE of 5 experiments.
*F Tissue was incubated at 37°C in 95% O,—5%

CO, for 2 hours in 2.0mMol Linoleic Acid-1-%C
2o FFA SEUAORE (BEE, +iiE
Wi, Agr—n, AFrR—AZAFNL) LLHZ
Enfc MC B A TH D, ThHLORANL 2
RFfEIEC 800dpm/g JEEERIC LAos#l X 7 b o,
0 Cids\ > TR RIR T A DBEAITIT L A
E€nDRETH O (2, 47,

(IV) Hafsamkry “C o fih
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% 4 Effect of temperature on Palmitic acid-1-*C
incorporation into placental tissue lipids and
conversion to respiratory CO,

5min. | 30min. | 60min. | 120min.

Phospholi- 198 304 236 409
pids
Sterol 151 203 150 297

Free Fatty 13061 14031 13050 13821
Acids

Tryglyceri- 38 50 73 90
des

Sterol Esters 8 8 25 20
Respitatory

1400, 5 3 12 15

* Results are expressed as dpm/gram wet weight
and represent mean of 3 experiments

& Tissue was incubated at( °C in 95% O,— 5%
CO, for 2 hours in 2.0mMol palmitic acid-1-*C

PRI & D 2 E R IRRE DEIRER A5 7o
DI AR E 37°C 95% Op-5 % COp DEMT
¢ 2.0mMol » F.F.A. ! Palmitic Acid-1-1*C %
4-¥p medium ¢ 1 ] incubate U7z, Z @ Pre-
incubation £ TH 75 A2 L hEE D HL,
%59 Z5 BHK CHRIMTES L, AlROERMICAE L
TWwp YO ZFfire vrE, BOHLIHEL
7= F.F.A. & Palmitic Acid-1-1C 234 % huC\>
7o\ medium D7 5 AR L TCEI 2KED
incubation {77z D7z,

Re-incubation BR#G%E 5 4 ClaMEM D> F.F.A,
SECEER T MC 0 5 5D HI80% A LN
X v medium iz hic (4, 5FK). ©

4 Palmitic acid-1-'*C incorporation into term
placental tissue lipids

% 20,000
®
Ed
3
w 15000
3
S
L=
g 10000 1
=
a
S 50001

PRE-INCUBATION RE_INCUBATION
60 5 30 60 120

INCUBATION TIME—MIN

¥ 5 Palmitic acid-1-**C conversion to respiratory
CO, by placental Tissue

§ (MeantsE)

600

500 1

400 -

300 1

200 1

DPM per g wet weight

100 4

Incubation i Re incubation
605 30 60 120

Incubation time—Min
# 5 Palmitic acid-1-**C incorpation into
placental tissue lipids and conversion
to respiratory CO,

Pre. ¥¥ SerR
incu- Re-incubation
bation
60min. |5 min.|30min./60min 120

: ‘ : *| min.

Phospholi- 12949 12681 2709 12642 {2856

pids + 460+ 468+ 238/t 472+ 272

Sterol 582486 728 | 683 | 552 | 568

+ 193|£ 141 =£96| =57
Free Fatty | 15061 [2071 |1173 | 750 | 746

Acids +2066/% 330/ 159] =+69| 79
Tryglyceri- (3454 2755 (2595 (2393 2432
des + 675/ 935+ 683+ 945+ 595

Sterol Esters| 55419 |31+ 8|394 6|44+ 9/671+85

139 | 284 | 519

+ 6] 56| 485

* Results are expressed as dpm/gram wet weight
and represent mean+SE of 6 experiments.

*¥ All Tissues were incubated in 95% O, — 5%
CO, for one hour in 2.0 mMol Palmitic acid-
1-4C

*% Medium contained no free fatty acids but
added glucose (10 mMol)

Respiratory
1CO, 285+ 5|16k 5

LC 2 W] 1w B % Re-incubation [© ¥\~ C K &
A bir Z o F.F.A. Hidho “C oZR 1T
HY, BONEE H = Fhic C ORI EA
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ETAR IR SR Teh otz XIER M REE 77 A FEH
E1¥ Pre-incubation o 1 BREHEAY 285dpm% i L
7253, Re-incubation o 1 BFEHES 284dpm & [F]
BOE%Z 78 L7z, Re-incubation 1z s\ T % BEIR
VEJRER 77 A DREAE LY. incubation BES0ERE & 3
CERRCHIN L (5K, 5%). \

C -

TEREREIERR (F.F.A) oo laidar x 8y o
I IO TEBCRELOTWS., Thbb, Ty
FTIIREAEED BT (Koren & Schafrir.
1964) , =TI DB LD Hi7e\ A3 (Van Duyne
1960), 5 (Van Duyne 1962), /L& » + (Her-
schfield & Nemeth, 1968 : Kayden 1969) K Of
%% (Portman 1969) Tix X< MM T5& I h<T
W5, b b OBEEMAmLO FFA (E
oz X D L EER T (Burt, 1960 : Nelson,
1966) & kb, JRERE @R LEL, B
DIFBEDOE L IMEBHC X oTHARIhD L&
2 bhT\wb (Villee, 1958), Lo Licaih, *
OMBBEENTD T E D TH BT IEE B
MbDOBEENTED, V /-y /v
7 EDSERRRBRIRHMA X » 2D ¥ F DI TR
B LTRECEOhA2bDEEL bR (B
BE1960), L 3 - VAR VY J — AFRER F o T
@ incubation FEy X b EHRRIT 2 h SDJEEE &
B35 L, BN E D) AT, BiEikicls
BThHHERCHEEEZAR LTV S 2 &
AEFI X3, MEBECTAR SN AIREOE S b A RE
FTIREEA L W (e oo B4 BRMm) o
F.FA BECHATLLO L SRS, EE
PEMEIEFLEORBC TV 505, B
BT RHAD DTS TR IRFR D BER 215 5 & L 2V K
% DT constant I fEEEZFR L, £ O—Hik b
HEORFIC, —HxBEORBCHHA IR T
5HDLEZ bR b.

asfRic s\ T s+ vEE Y J —ARD
AR Les, ZoERTKNTY /2 —21
Ry F.FA. SN & &% T\ % RS 23 R
TH Y, HHEGCEHIEER SR ER TS
LB BRI, T LirERAKbe v &
Fhic) / — Az 35 vBR Y b R AR

1227

ENBLDEEZ BRA.

EEy PORBBETCIRY 2 — AT F v
MO 2~ 255D I THEBIND &\ 5k
X (Herschfield & Nemeth, 1968), B!I oV /) —
NEEA AT ADEBRTY /2 —ABRIIRG
Mol e ol L7z & o (R5E1960) LPfeH 2
TLZENRIER D X 5 IlREEClafE @i LT
FRIBCXbh s 2 LIIRBR LS TE D TEF
Itz & ThHS.

FERPEIRER 7 A (MCOy) oEEAIL, AR
W 3 F VR Y 2 — LR EDISERDs HE Rk
BB THEIIEETHIENY TR, &
NOIEBE ST 2BRRABHEILIhTwB T L
YERTHLDOTHS. Medium o F.F.A. JEEE
DI LI > CHIBRNIEE~D & & Za3sgn
T AN, MR RIA T A DEEA Y. medium o F.
F.A. BECBR S, BAEEY) OEIIEF
—TZB LT, 2O &AM REPT “C oitH
ERRC R WTLIEH I T 2.

JaiEE BT medium o F.F.A, EBEEIHR L
incubationRFfEiC Fi 5 LT, constantiz BRI M: RER
HARERL TR Y, BBAENCEY ZEh
JBEOHBR E1rD L DIVREIR T L F—%
BB LIeDY, R ACTHBERTWEEDE
Ex bhb. 202 ERCIBEBROKEMTIERT
B mfl s RECAER IR b0 EEL b,

0 °Cle ki) 5L, F.F.A. AEIRETO
HITC BT HRBRH L ERED YC oLy
ZDERD B, MBOEESEA~D & D & Zardis
<, WHRHERIE T ADEA BT LA EE v
RETHole. 20X 5 BLAEHT BT
FERIEENIEIL OB H B L E 2 DB DT
F.FA SHECADRICEBEOMC O L ) LGk
Biefids. FfED LD Z%A Hypoxic 7ngeff:
TreswThiabhi. Bb F.FA HE~ADE
D CHEKHBRE LB EEN L, o E~D &
D A HBIFCHANTREOEKTRA LRI
T ThHole. SUFRYERFR T A OB R IRFE I {E
MWTH O (IBEARA1972).

F.F.A. L Palmitic acid-1-4C %4; % 7\~ Me-
dium CHC % &1l i%k % Re-incubate 17 &
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X SRERBALA 5 ) ChalEk o F.F.AL 3B
CaER T HC D5 H080% A Medium
it ¢ Medium thoy F.F.A. B8 L SEE
MR e ol LT, oMo EEN &
ThTuwic ¥C o811 & A KB <, R
JRER 7 A SRR DR & S E L
fo. T LA C 2 Do R E MG
ERTCWBEZ EEYESOTNS.

b b ABROWEIER (Szabo,1969) <, HKFMH
w5 in vive »5EEy (Portman, 1969) 1T &
h F.F.A. 3fA DRGNS, SGEERR X D
RAEROT S ECBRI A A EESAD D & L2
SR EhCwb. Zo%s, REAECRERA O
77 vEOBLIFED b Tk b, F.F.A
AR A BT A M oL, TAT I VRS
LicE ¥ CRXEI NS DT W S hiziRRE
ThENTWAbDEEbh5.

LAl O °Ce 1) 5 EE<S Re-incubation 5E
By iz Hypoxia =3l % F.F.A. SEIED
ZFhiMC oBREs b AT, F.FA Ofpffick
A BRIt ihE (Passive Diffusion) 73
z b= 3 F - N E Ul WEER O FAED IR
RBIN 5.

I E RO F.F.A. OEEARLOFEZ
BEEB 2t (Active Transport) THAH 5 EE 2 b
RTWBHThES, ZOREBBRLEIDILTD
1 oo R0t F.FA b UCRaiE R o filia
TE2YD L WEBIFIE AR o T WD E WO EED O
ThHaH. fEoCRERD F.FA wiabhbRHE
FEORMSCRFE DRSS Y / — VRIS ELZANR
JiTE o BR g M O R BRI 24 72 1) CRE Y
sz i B, BEESe Pinocytosis (Yama-
guchi, 1960) 7c & o g X>Td F.F.A
NBBER LY Z2EhTVW5bDEE 2 b I
5. $Tiokhb BB STk 2R b3 20
B oot SRR B Lh o TRIRIC
FFARBXIhTWLDEELZ DRSS, Lk
Lo bo 3 oDRiOiER0ED 5 EEGOM
s BRI~ FFA. OB b
OBE LR UTHhBNENCDO USRI
DLETH 5.

A ERFE20%511%

Boyd (1936) 1 BEHIRICE Eh B IRE D%
I vEtE LTBRM 1 HeF BT 5 R IREE K
408 THAH L L, Nelson(1966) b IUEC
WCIERE R o B IR RS V3 AR AR IS o BEEDKY
25653 EEd, BERHMAMCII W ERY R LI L
WEL WA, ZoZ LirligEnbo FFA ©
SRS EAE L TR D, g B
- Lzt BN THB IR &7ed, B
#omd FFA ([HIF0E FEEERLCbD L
£z bhs, WIfREo F.FA BEARICD
WTEx B E I, Ao F.FA AR
EEBLEEL T, FRbo F.FA 3HKEE
DI & b Z Fh, FERIMIcb BRICHD
A 2 1681 % e b o F.F.A. &
FE T 08 ORERUIERR D RHA LD T BT DTc b
DI bHbDEEZORD.

Wik ik b b, R ERBITE ¥ & U 2 BT A
WIBE e b BB S A L & T

SE IR
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