
Intestinal absorption of polyenephosphatidylcholine 
in man 
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Ahstrart 7.11e ~nctabulic. f i te  of 1 g of 'fl/"C-labclcd tlili- l'(: I;rbrlctl i l l  hot11 its f';rrry acids wit11 I"(: irntl i r r  its 
~~~~lc~o~I\~c-eropl~osl)I~ocl~oli~~c \<;IS studied i l l  f ve p;~tie~its ilflel. c ~ l o l i l l e  Inoicty with 3l 1 \\,el.e given oral ly ,  ;lrlt] 1.:ltlio- 
ol.11 ;~tlltli~listri~rior~. 7.11~ 't-I label was il l  cholir~c and 14( ;  (4;IS ;~c.tivity w;is followed sccl~rc!ntially irr t.ot;~l blootl i l l  five 
111 I I \i.o l i ~  ~oleic ; ~ c . i t l  I-c.sidues. Mo1.c ~ I I ; I I I  90% of' b o t l ~  iso- 
Ir , l  )(."\,. .lliu,l.l,rd il.Oln Seventy of ,lie l);itiel~ts a n d  in lipol>~.otein fr-;lc~ions in 1111-cc p;itiellts. 
'11 l c l t l i o ; l c ~ , v i ~ v  i n  blood was linked to p~iosl~l lal idylcl ,O~il lc .  ' f t le  ~ c s u l t s  irrdic:ated t11:lr s igr~if icant  port ions of lvso- 

( I ) ( : ]  ~ ~ l ~ c l r ~ , ~ s  I.'(: \\.;IS associated will, l~orh  PC: atitl l~olll,ol:~r Icc.itlrirr or- (;I'(: were  recsterified in tllc irrtrbtirral IIIU- 

l ~ l ~ i ( l \ .  . I t  l~c%i~k  :~ctivit~.,  t l ~ e  'l~l,'I4(: ratit) of' ~ I ; I S I I I ; I  was 
~ \ v i [  (. rh;ir 0 1 '  0 1 . ~ 1  I'C:; this suggests t l~a t  most oral I>(: W:I> 

I~\ . t l~oly/r t l  to I,solecitt~in beforeabsol-ption. l'he mean 11)as- 
i11ru111 ~ot~c-c .~~t r i~r ion  i l l  total blood volulne was 20% of the 
. I ~ ~ I I I I I I ~ ~ I ~ I . I . I ~  t l o ~ c  f't)~. 'k1 alld 28% for. I"(:. Exal~~i~~at ic ,n 01' 
lil)ol)r.c)~c,i~~s ~.c.vc;rlerl that the specific activity of I'C: i l l  l~igll 
t l~.ll\ i~v !~l~ol)ruwin ([{DL) was 2 to 6 times liigllcl. rll;un i r ~  
. I I I O ~ ~ - C O I I I . I I I I I I I ~  l ipop~.otci~~s,  and 2 to 20 tiliies I ~ ; I I I  I I I ~ I ~  of 
rthd I ) l c ~ ~ t l  I c . 1 1 ~  ur  tot;il blootl. 'Thus, absorbed PC: see~llil~gly 
\ \ . I \  i l~ctr~lwr;~rcd ~)lcferentially into the HL)L. fi-action of 
~ I ~ . I \ I I I . I . - -  Zierenberg, O., a n d  S. M. Grundy. I n t e s t i ~ ~ > ~ l  ab- 
\ ~ I I , ~ I I ~ I ) I I  ~ ~ c ~ l ~ ~ ~ ~ i c : ~ ~ l ~ o s ~ ~ l ~ a ~ i ~ i y l c l ~ ~ ~ l i ~ i e  i l l  nliill. , J .  I.I/I;~/ I<o,v. 

I !)82. 23: I I : \ I , -  I I .12. 

Suppletirr~l~ary key words ~ ~ l ~ c ~ s ~ ~ l ~ , ~ ~ i ~ l ~ l c l ~ o l i ~ ~ e  ;111sot~p[ii111 I ) / I ~ ~ I . -  

I I I  I ~ I ~ . I I I I , I I I  \ PC: 111corpor;ltio11 i l l t o  l~pol~~ .o tc~ i~~s  

I c.(.;ll;i~l. ~)hosl)liatidyl(.holirrt~ (I'C), can  erltel- tl~ct 
111)pt-I sni';r!I irrtestir~e in either. tllz d ie t  o r  I)ilc!. I r r  con- 

I I . . ISI  t o  tligl\.c.er.ides (T'G), absor.l)tior~ of. I'C: Ir;rs 1101 

I ~ I Y I I  stt~cticci c.xter~sively. PC is known t o  be Irydr-olyzed 
i r r  tlre i~~tc>t i r ra l  lurnen by phos[~ l lo l i lx~se  l o  lysolec.itliil~, 
. I I I ( ~  t l i ( >  I , I I ~ C I .  can b e  taken  irp I)y tht. i r ~ ~ c s ~ i r l ; ~ l  IUIIICII. 
Srr~tlic,s I I I  r;its ( I )  Ilave s l ~ o w n  tliat lysolec:itl~in curl be  
~-c.c.s~t.r.iht.tl in I Ire intestinal rirrlcosa arrd ;thso~-bc.d i r r  
I \ . I I I ~ ) ~ I  I I~ \ . lo r~~ic - I -ons ;  this work  suggesls t11;rr al)otlt 50';: 
0 1  O I . I I I \  ; ~ d ~ l ~ i n i s t e r e d  I'C is ; ~ b s o r b e d  as lysoloci t l~ir~,  
11 1 1 t . 1  c . i r ~ i  : t  her. 50% is d c g r a d e d  t o  glycer-ophos[)t~ocllo- 
l i l ~ c .  i t  / ) ( : I  01. phospllorylcholirre ;~ncl is t ; i lcn ~ r p  v i ; ~  t h e  
I I O I  l u l l  \ c i ~ ~ .  O t h e r  s t ~ r d i e s  in a n i ~ ~ ~ a l s  (2-4) also Yuggest 
I ~ I . I I  ul) to  20%' o f  intact PC: 111ay bc ;lbso~.be(l. T'lle f'htr 
of '  I I C W  l \  ,111sorbed P C  has hcen c.s;iinined prt-viot~sly i r ~  
~ ; ~ ~ - i o u s  c.xl)cr.irnental a r r i n ~ , ~ l s  (1-4), a n d  a p l x m c ~ r ~ l y  it 
is i ~ ~ c o r p o r - a t e d  "prefrrentially" in to  t-IDL-PC. 

' I ' I I c ,  ~ ) I . ( ~ S < ~ I I I  s t ~ ~ d y  wits l ) c ~ ~ ~ f i ) ~ - ~ ~ ~ t ~ ( l  t o  C X : I I I I ~ I I C  I I I ( ,  
I ) ~ I I ~ I \ \ . I ? \  1 1 1  I>(: ; t t )so~-l) t iol~ 111 I I I ; I II .  '1'0 ; ~ t . t . o r ~ r [ ) I i ~ l ~  ~I r i s ,  

1 136 Journal of Lipid Research \ 'c>lul~rc.  23, I982 

cosa a n d  re(-ntered t h e  blood strearn a s  1'(:. Altlrough 
1'C i l l  botlr lipoproteirrs and  I-ed blood cells (RRC) be- 
r;rlne labeled, a m i ~ j o r  por t ion  o f  radioactivity ;lpprar-ed 
t o  enter- high density lil)opl.oteins (HIII,). O u r  lirrcli~~g
tllc.l.efol-e suggest tha t  the  Lilte o f  P C  in nr;in (:Iosrly 
1-esen111les tliat r-rportecl in several aninlal species. 

L a b e l r d  p l ~ o s p h a t i d y l c h o l i n e  

l'(:) (sl) a(:[ 8 11lCi jrrrnlol) ~ I I I ( ~  diacylglyccro~)l~c,spl~o-
((:"I I.,)-tllolirrc. (sp ;~c.t 60 ~nC:i,i'lnrnol) was syrlthcsizccl 
i r ~  0111. lal)or;rtory acco!.dirrg t o  est;~blislrrtl p~.otrc.dul-cs 
(5, 6). '1'11e Iirttcl- MGLS s y t l t l ~ ~ s i z e d  fro111 ~ ~ o I y e r r c I ~ l
~ ~ I ~ ~ ~ t i ~ l y l ~ ~ l ~ o I i ~ ~ c  (I'l'(;, l)t~riiii:(i soybe;irr l e c i t l ~ i r ~ ,  Nit(- 
tel.lll;rnn, (:ologne); PPC: ror~tairrs  g rea te r  t11a11 80Y1 of' 
t h e  acyI g r o u p s a s  Ilinoleic acid.  It was labeled in tlic 
cholil~c. nloiety by e s c l i a ~ ~ g c  o f  ;III unlabcletl  n l r t l ~ y l  
g1ot11) fil l .  a :lH-l;ibeled n ~ e t l ~ y l  gl'OLlp ac.c.or.ding t o  Stof- 
fcl, l x k i n l ,  ; ~ n d  ' I ' s c h u r ~ ~  (5). l i a t l i o c l r e ~ ~ ~ i ~ ~ ; ~ l  purity M';IS 

c l r e c k ~ d  I)y r ~ i r c l i o  T'LC ; I I I ~  w;rs g r e a t e r  t l l a r ~  98%) ~ ) I I I . ~

O n e  I ~ u l ~ d r r d  fif'ty pCi o f  "H-I'PC a n d  50 p(:i o f  I.'(:- 
PC: \ w r e  mixed w i l l r  1 g of P P C ,  a ~ r i l  3.50 n ~ g  of. t l ~ c  

. i \ b l ~ ~ ~ ~ v i a ~ i o ~ ~ s :  I'PC, p o l y c ~ r ~ c p l ~ o ~ l ~ l ~ ~ ~ t i d y l c h o i i ~ ~ e ;  PC, pt1ospha11- 
tlylcholi~le; Sl'hl, sphil~gornyelir~; GI'C, g lycr rop l~ospt~oc t~o l i~~rI ' G ,  
rriglyceride: I)<;, diglyct.ride: CE, cl~olcsteryl ester; FE'A. frcc T;~lty 
ac-ids; VLIII.. vcry low tlr~~sicy lipol>rotein; I.I)I., low der~sicy lipol)l-o- 
rcilt; 11I)L. lligl~ tlcr~sicy lipoproteir~; IIB(:, rctl I~lood cctlls; 'fL(:, 1ll i11-  

layer c h ~  olllarograplly. 
I P~.esrrlt atidl-ess: A .  h'atret.tnanrl and Cie. GmbH,  K;~diocherniral 
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labeled rllixture \\.as tilled into each hard-gelati~~ c;~pst~le 
for ad~tlinistl.atiorr to patients. 

Patients 

Fivc p;~tic~lts wer-e hosl~iralizctl t I l r .o~~gllo~~t  the study 
i l l  the Sl)c!ci;~l 1)ingnostic a ~ l d  l'l.e;11111ent Ur~it (rrleta- 
bolic W;II ( I )  of tlle Veter;~ns Atlrnir~istr;itiorl Medical 
Cell~txr, S ~ I I  1)iego. -['heir sex, age,, wcigllt, i111d C O I I C ~ ~ I -  
I I . : I I ~ ~ I I Y  of ~ ) I ; I S I I I ; I  lipids ~ I I I C I  Iipol)~.otc,i~l-( I~olc~stcr~ol ;)re 
sI~o\vrr 1 1 1  Table 1. All of' ~ I I c -  1);1tic*111s 11;1cl I I O I I I I ; I ~  PIS- 

t~~oi~i tc~s t . i~~i~l  I I I I I ( . ~ ~ ~ ) I I .  l;o111. of' I I I C  l i v e s  11;1(l ~~~t)rIer.i.~tc 
eIc:\~,~tio~ls i l l  t l l c ~ i r .  ~)I:ISIII;I 'I.(;. All ~ ; I v ( -  ir~fOr.~~le(I COII- 
sent to 1111' stllcly. 

Pharrr~;lcoki~~etics of PC absorptiorl into blood 

I ( h ( . I ~  I ) ; I I ~ ~ , I I I  ~.c.c.c~ivcd I I I I - C Y .  c.;11)~11lcs 0 1  I;tl)c.l(~cl 1cc.i- 
11li11 (I g 01' I](;, cont ;~ i l~ i~~,g  1 r)O p(:i oI'"l I-l'l'(; ; I I I ( I  50 
p(:i ol' I " (  :-Hi) ; ~ l r e ~ .  ; I I I  ovc.r.~~igl~t ti~st. 'l'llis was ti)llowc.cl 
by a rlorr11;1l br.c:;lkfast c:orlt;~i~li~lg al)l,l-oxirn;~tely 20 g 
ol ' l ;~r.  'Tell 1111 OI 1)100cI \YiIS ( IV ; IWI I  ; I I  1 ,  2 .  3, 4 ,  (i, H, 
12, 24,  48, 72, 311d 96 111.. So(li11l11 t;.L171'A ( I 4  111g/l0 
1111 hlood) was ~ ~ s e t l  as an ; ~ ~ ~ r i c . o ; l g ~ ~ l a ~ ~ t .  '1'11~ l)Ioo(l \vas 
iriln~ldiatcly exl~rcted wit11 I00 1111 of' isop1.o~i11101 at 
4°C fol 2 111.. ' l ' l~e  ~ ~ ~ i x t u r e  w;~s c-cv~t~.ifugrd at 3,000 
l.p111 101. I F )  I I I ~ I I .  'rile sul)erllat;irlt w;~s r-c.~~lovecl and 
cvapo~.;~tclcl, ;111cl ~ l l e  final I-esitluc MGIS clissolvc*tl i l l  2 1111 

of ~oluc~lc.. S ( : \ ~ ~ I I  tiunc1rc:d pI 01- { I I C  tlissolvccl ~.c.sitluc. 
\\!;IS (o11111c~l i l l  ;I S(.;~l-le 7vi;ll.k I I I I . i c l 1 1 i c 1  Sc. i~~~il l .~t  i o ~ ~  
Systcb111 I I ~ I I I , ~  ;I ' I ' I ~ ~ I o I I - ~ ~ I ~ ~ ~ I ~ I I I I I ~  sc . i~~t i l l ;~ t io~~ so1~1ti011. 
1.ossc.s 01' l i l ) i t l \  clur-i~~g ~ X I I . ; I I  tior1 of' 1)lootl M,(.I.(: ( . o I -  

1.ectc.cl i l l  tllc fOllowir~g way. I<igl~ty P I  o f '  u; i t l l  1)lootl 
sa~nple w;is i~~jectetl illto 1 1111 of'cl~loroforrn-111etIl;11iol 
2: I (v /v ) ,  lrlixed thor-o~lglily, ; I I I ~  left ;it roo111 ~enil)e~-- 
;iture ti~r- at least 24 hr. Fivc 111~ntl1.ecl pI of eac:h clllo- 
~ - o f i ) ~ . r ~ ~ - ~ ~ ~ c t l ~ a n o l  extract WIS sul?jectcd to 'I'I.(:; the i'(: 
1);~11cl w;~s sc.~-;~l)c.tl off, anel its ~ ) I I O S I ) I I O I ~ I I S  C O I I ~ C I I ~  W;IS 

( l c ~ t e ~ ~ ~ ~ ~ i ~ ~ c x i .  '1'11~. I>( :  ( ~ I I C ~ I I I I . ; I ~ ~ O I I  i l l  30 pl of' 111c iso- 
~ I - O ~ ) ; I I I O I  CXII.;ICI. \V;IS i~lso I I I~~ ; ISLI I .C(~ .  ( :o1111);11-isor1 of111e 
I M ~ O  (I ; IL ; I  ; ~ l l o~~~cc l  c;~lc: t~l ;~rio~~ of' t I l c  i s o ~ ~ ~ ~ o ~ ) i ~ r ~ o I  yield 01' 
the estr;~c.tio~l ~,~.oc.cd~~~,r:.  'I'llis  is usrl;~lly l )o~~ lc . e~ )  ti0 
;111d IIO'i;. . I ' IK.  ~;~clio;~ctivity ( I ; I I ; I  wcrc co~-rcc:~c*tl I)y rllis 
I';lctor.. 

Distribution of radioactivity between blood 
lipoproteins 

I;I.OIII 5o111e, 1):1ric11ts 20 1111 of ;i(l(Iitio~l;~l l)l00(1 \ \ , ; I S  

( I I . ; I \ V I I  :~I'tcr 6, 8 ,  12, ; I I I ( \  24 111.. ~ ' I ~ I S I I I ~ I  \ \ , , I \  i\ol:lt(,(l 
: I~ ' ICI .  ( (~~~t r . i I '~~gi~t ior i  (2,500 ~ I > I I I ,  15 I I I I I I .  'ko(;) i l l  ;I ~ O I  - 

v;~l l  c.c:~rtrifuge KC-511. 'I'lle ~ ) I ; I S I I I ; I  w;~s t~.c-;~tc.tl \ % , i l l ,  

M~~"/l ie~)arin to pr.ecipi~;~tc Iipoprotc,i~~s (VI.L)I., 1.I)L . 
c.l~ylor~~ic~.o~ls) c o ~ ~ t ; ~ i n i ~ ~ g  ;11)oB i1s dcscl.il)rcl i l l  t l ~ c .  I . i l ) i t l  

Kctse;~~.ch (:lillic.s PVI;IIILI;II of' I~a0or~ato1.y C ) I ) C - I . ; I ~ ~ I ) I I ~  (8). 
I i y l>(~~~l i l ) i ( le~~~i t  ~ I ~ I S I I I ; I  W;IS cIi111ted ~ v i t l ~  S ' I I I I I C ,  I : I ;\ , 
v) lo ot)1;1i11 L I I I  o p ~  ~ I I I ; I I  l)rccipi~;ltion. F I ~ ' l ~ t ~  I ~ I I I C \  I)( .~\\ .(-I,II 
dl.awing of I,lood a~ltl  ljr.c?cil)it;~tior~ ol' rhe ;11)01\ 1 1 1 1 0 ~  

t)~.otc,i~~s W ~ I S  1t.s~ ~ I I ; I I I  30 I I I ~ I I .  '1I1e p~.ec:i~)it;~tc \ i 6 1 5  1 

t ~ . i l ' ~ ~ ~ ; c ~ ( l  i111o :I l )cIl~~t,  l~o~i~ogt:t'~i/.e(l wi111 .-) 1111 0 1  ~ A I I I I C ,  
; I I I ( I  cx~~.;ic.~c(l \ t l i t l ~  100 1111 o ~ ' ( ~ I I I ~ I ~ ~ I ~ ~ I ~ I I I - I I I ~ I I I . I I I ~ I  :!. 1 
( v , . ' ~ )  o\ ,c~.~Iigl~t  ;lt c I o (  1. -1'11r S I I ~ ~ ! I T I . I ~ : I I ~ ~  1'1.0111 I 1 1 , .  I I , - ~ > -  
; I I . ~ I I / ~ ~ I I "  I ) I ~ T ~ ~ ) ~ ~ ; I I ~ O I I  \\,;IS ext~.;~(.te!tl wi111 190 1111 01 
C I I I O I ~ ~ I ~ ~ I ~ I I I - I I I ~ I I I ; I I I ~ I  2: I tlsi11g tile. S ; I I I I ~ ,  1)1.o( (~It11.c.. 
I\Olll c~Ytl~ilc.ls w01.c* c v ; l ~ ~ o l ~ ; l l ~ ~ ~ l ,  ; l l l ( l  l~(~si~l t l (~s \ \ l , l t ,  ( 1 1 , .  

solvt.tl i l l  2 1111 01' ( ~ I I I O I ~ ~ I O I ~ I I I . ~ - I I I ( ~ I I I ~ I I I O I  2: I .  ~ , , \ , c , I I  

I1 t111t11c. t l  pI of' c * ; ~ c . l ~  cs1r.ac.t w;is c.or1111c'cI l i l t  1.1c1io- 
i i ( . t i \ ) i ~ ?  . 

I:or 011e ~ ) ; I I ~ ( * I I I  (L..l).) L I I C  l)loo(l ( : O ; I ~ L I I ; I  1 1  0111 111c. 
i ~ ~ i t i ; ~ l  S ( , I ) ; I I . ; I I I ~ I I  ;11so wrils c ~ t ~ . ; ~ c . t c ~ l .  ( : O I I I I ) ; I I , ~ \ \  ~ I I  of I , I -  

clio;l(.tit:i~y I I I  c.o;1g111;1 ; I I I ( I  ( ~ ~ ~ I - ( ~ I ~ ~ I I I  ~ I ~ I ~ I I I ; I  I i l ) o l ) ~ . ( , ~ t , ~ l ~  

S I ~ ; I C I I ~ I I S  ;~llo\vecl c~;lIc111;1tio11 01 '  c l i s r ~ ~ i l ~ ~ ~ t i o ~ ~  ( 3 1 '  I . . I ~  I,: 
;lcri\lity I)c.twc.c.~~ l)l;~s~na arld co;rgul;~. 

Distribution of radioactivity between blood allti 
lipoprotein lipids 

Fl'h~.(-(! I I I I I I ( I I ~ ~ ( I  pl 01' C ; I C I I  i s o l )~~o l~ ; i~~oI  Ill( IOI I ( , \ I  I , I (  I 

:III(I 300 pl of. C;I(.II Iipol)~.orcil~ CXII . ; I ( , I  \ < C ~ I X ,  ~ ( ~ I ) , I I ; I I C ~ I  
i l l  ;I si~lglc. clil.c:c.rio~l O I I  'I'1.C; ~ l i ~ t c s  (1.k ( i l , ,  \ \ ' I I . I~I I I . I I I J  
t1si11g t . 1 1 ~  so lvc~~~t  syste111 c I I I O I ~ ~ I O I - I I I - I I I ( * ~  I I ; I I I I  1 1  ~ W . I ~ I * I .  

fir):!?5:4 (v/v/v). l.il)i(ls ( I B ( ; ,  Iysolc.ci111i11~ ~ ~ ) I I ~ I I ~ I I I I I ? ~ -  
c l i~l,  l ~ l ~ o s l ) l ~ ; ~ t  i c l y I c t l ~ . ~ ~ ~ o l ; ~ r ~ ~ i l ~ c ,  t~-igl).cc~.iclc., c.l~olc.s- 
reryl rsters, ; r ~ ~ c l  fi.ee 131try ac.itls) wcl-e tlorcc tc(l aflc.~. 
sclx11.;1tio11 1)); exposure of t l l t t  plates to iodine \;tpc>l.. 
The are;Is were sc1-;11)ctl off, extracted wit11 st. i l l t i l l ;~~io~~ 
cocktail, arlcl countetl. In ;~d(lit.iorr to r.;idio;~c:ti\jit?, c l i h -  

~ ~ . i I ) ~ ~ r i o n  1)(,t\t~c:e11 tlie lil)i(ls, t11c "t1/"(;-1.;1tio of.1 Ilc 
I~r~ilctiot~ I\~;IS o l ) t ;~ i~~c( l .  '1'0 cx(-l~~(i(a 111r: l)o~sil)ility ~ I I ; I I  
sili(:;~ gel 111igllt ;11te1. the "1-I/14(:-~~rio of l'(:, S I , I I I ( ! ; I I ~ ~ ~  

0 1 '  t l 1 ~ 3  ;1(1111i11istc:r~c~(I "11/1"(~-1'1'(~ :lIso \\fe~.ts a~)l)lic~cl 1 0  

' I ' l , ( : .  ; I I I ~  ~.;~(lio;~(.~ivity wits I I I ~ ; I S I I I . ( ~ ( ~ .  'I'l~crc, W ~ I S  I I O  

cli1r'1~1,1.1lc.c i l l  r l ~c  "ll/ l"(;-~.;~tio 1-01, 111,. S ~ ; I I I ( I ; I I X I  l ~ f i ) ~ ~ ~
; I I I ( ~  ; I ~ I ( , I .  111c 'i 'l,(:. 

I I I I I~~test i l ial  absorption of polyenephosphatidylcholinc. 1197 
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I)c.tc.rll~itlatio~l of tllc specific activity of the 1'C it1 

blood alld lipoprotein extracts 

I . I I ( Y I  I I \ ~ I I ~  t11t. I'C (~ortc~c~~tt~;~tiotis :III ( I  r;~(Iio;~(:tivity 
rnr'rur I ( . I I I ~ . I I ~ S  ol' tile t)lood extr;icts torrc.c~tc.tl l01. t I t( .  

l)c.~.i < . I I ~ . I ~ c  01' I~loo(i ri~~Iio;~rtivity i r t  t 11c l'(: I ' I ~ ~ I C L ~ ~ I I .  
A t )o~~t  H O O  PI  of eac:h of tile lipoproteir~ ex1.l-acts was 
scpari~rc.tl hy '1-1 (:. I'C w;~s sc~-;~l~c.d ofF ; r t l t l  cslutcd wit11 
c.lilo1.oli~t.l11-1i1etl1:-11~ol 2: I .  P h o s p h o ~ . ~ ~ ~  conccntratinlls 
atlcl ~.adioartivitics were detcrn~ined in aliquots of  he 
PC: c.Il~art,. t'l~osphort~s WAS d r t c r n ~ i ~ ~ e d  according to tllc 
~iictl~otl or' Rouser, Fleischer, and Yam;lmoto (9). 

Analysis of urine and feces 

Stool5 \\.c,re ol)t;~ined from all patiet~ts for 7 tl;~ys. 
t.::~c.h sanrl)lc \\,.IS homogenized after dilutiort wit11 water. 
Alicli~uts (2 g) were extr;tctcd will1 20 ml ofctiloroSo~.~~t- 
mctliarloi 2:l at (iO°C, overriigl~t. 7'tle extl-acts wcre 
dried 1111cler a stre;rln of nitrogen, st~t~jected to I~ydrogel~ 
perouidc oxi(latiott overnigl~t at G O ° C : ,  and subseq~~enr ly 
cot~titetl ;~rtc.t .  dissolvirig the rrsidlje with scintillation 
cocktail. Urine also was collected daily for 7 d'iys. The  

L.D. 

F b  l l r  lti 

W.V. 

Excretion of oral PC and its tnetabolitcs 

Excrctiol~s of ~.il(iio;~ctivity i l l  ~ C C C S  W C I . ~  I I IC ; ISLI I . ( .C~  

ovc*~ a period of 7 days ;if'ter ori~l a d ~ t ~ i ~ ~ i a t ~ . ; ~ t i o l ~  of " F l -  
"'C-PC;. l'he average cxcrrtions of "1 1 ;111tl iirl 

kces were 2 f 0.7%) ;~nt l  4.5 1 1.50/n, ~.c*spcctivel~. of 
tlic adn~inistcred doses; tlicts, over 90%' of I>(: or its 
111ctat)olites disap1)eared c l ~ ~ r i t ~ g  intestilia1 tt-,~~tsir. Also. 
C i  -t 0.8% of "1 from t h e  cholinc moiety W;IS rucretetl 
as 0 1 -  w;~ter-soluble r~~rt;~I)olites i l l  ttl.il~e ovc~.  7 
(lays; ollly trivi;~l ; I I T I ~ L I I I ~ S  (I .% +- 0.4!%,) of ' I ( :  ;~l)l~c-;~~.c.tl 
in ur.il~e. 

Appearance of PC and metabolites in blood 

'l'l~e ptiarrnac-oki~iet.ic:s of 'iIl/l"(;-P(: : ~ r c  stiowr~ i n  
Fig. 1. After ;I lag t i n~ r  o r  appl.oxinri~tely 2 hr, lal)t.letl 
lipids could be measured is1 blood. I n  four or  five pa- 

Fig. I .  Atjsorptio~~ ki11~11c.s 01 " I  { (0 . 0 .  a) ~111c l  I"(: (A . A . A) f ' c ~ l l o w i ~ ~ ~  0 1 ~ 1  ir1~c3rio11 oI'''1 11' 'C, I t( : ,  1>crce111 
dose per total blood v o l u ~ l i ~  is plorred ag;iinsr 1i111r ( h l ) .  

1138 Journal of Lipid Research Volur~~r 23. 1!)X'1 
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" Mean of live pal.ients +SICM. 
" Perccnc of rocal blood radioactivity. 
' PC administered: 'H/"C7 1 ~ 1 1 1 0 .  . ' . 3 .5 .  

tients the peak of "C was r-e;~chcd earlier than that of 
"H; t l ~ e  '"C I T I ; I X ~ I I I ~ I I T ~  Wils I~ctween 4 and 12 lir, ;111d 
% ppo;rkcd bet.wcen 6 and 241 hr. AL the pei~k of ratlio- 
activity in total blood, activity of "H was 19.9 +- 3.9% 
(SEM) of tlie givcrl dose and I''(: was 27.9 t 4.4%. ?'he 
half-life ofdcc;~y i l l  rildioactivity between 24 and O(i Iir 
averaged 65.7 +- 8.1 hr (i-SI':h?) for 'H ;lrld 3 1.6 f 9.8 
hi- for "'C ( I I O L  11si11g data fro111 1)~1tik111 R.R. ) .  .I.Iic: rlilli- 
in;ltioll of 1111- "If-l;~hel fro111 I~lood ( ; I I I  I)c descril~etl I)y 
;III  op(-ii olica-c o ~ ~ i f ) ; ~ r ~ r i i e n ~  ~notl(*l i r ~  ; I I I  fivc ~);~tic:nts. 

Radioactivity distribution in blood 

Distribution of' radioactivity between plasniii ;ind 
KBC at 24 hr was measured in patient 1,.I). For both 
isotopes, about three-fourths of the radioi~ctivity (75% 
ror 'H and 77% for I4C) was in plasnla with only about 
o r~e - fb~~r th  in RBC. In contrast,  he plasma contained 
only 54% of total PC of blootl. Thus, there appearcad 
to be all ulieclual distributio~~ of ri~dioactivity betwceri 
PC i l l  P I ' I S I ~ ~ ~ I  ; I I I ~  RBC. 

'IC 10;1c- Table 2 presents the mean distl-ib~ltioi~ of r I '  
tivity ;~iiiorig the diffci-ent lipids of whole bloocl Ibr ; I I I  
patier~ts at, v ; ~ r i o ~ ~ s  time intervals. Sirice RRC are i~lmost 
devoid of' 'I'(; arld cliolesteryl ester (CE), i.;~dioi~ctivity 
in these lil)ids iiirlst have becn colitined alrnost entirely 
to plasma lipoproteins. For pl~ospltolipicls, on thc otlier 
hand, radioactivity woi~ld be clist l.ibutcd between plasn~a 
lipoproteins and RBC. As shown i r ~  Table 2, 70-85% 
o f  % radioi~ctivity was i r ~  PC throlighout the entire 
s~~ ldy .  At tlie end of the study, the 1)erceritagr activity 
\ \ . .IS greater. i l l  Ijsolecithirl + s p l t i ~ ~ g o ~ r ~ ~ e l i r ~  than near 
1l1e l,r.giiini~lg. Vvry litlle . ' f  I r-adio;~ctivity was found in 

I (; o l  (:El. i l t  , i  hr, approxi1n;ttely 70% of I'C: r.atlio- 
;~ctivity was i l l  rlonpolar lipids ('I'(; + CE); tltis percent- 
age decreasctl to 50-60% a1 llie 11c;tk of activity (8-24 
hr-), b t ~ t  it irict-ci~srtl again tvllerl PC was nietitbolized 
over ~h r .  rlcxt ,I tl;~ys. Alnlo,~ ; I I I  {tot in 'l'(; -t (:E: 

was foltntl in I'C. ' r h r  pattrr-ns for " I  i/l"C:-r.;rtios i r l  ior;ll 
I)lootl I'C: wt.1-r ctsse~i~i;~lly tlre sarlic. i l l  ; I I I  l i \ c .  ~ ) . ~ ~ i c , r i t . ; .  

Dur-irig tlie first 4 Iir, r.a~ios were only sliglitl) .rl)o\,c. 
tliose of'tlie ;~drrlinisterctl PC, but they irlc-rc;~stcl /)I-o- 
gressively there ;~f~c~- .  In fot~r  of five p;~tic.r~ls t l ~ c .  ' " I  I ' 
I"(; ratio ; ~ t  [.he prak of r;~(lio;ictivity was 11eal.ly ( \ t i c  c, 

I hat of' t.11~ o1.;11 PC (Table 3). 

Radioactivity in plasma lipoproteins 

~ \ v ( T I ~  I l l ) l ,  ~ I I I ~  ;~l)oL\-( .o~~t;~i~~ir ig Iil)opr.o~ei1~s, Ile1);11 1 1 1 .  

MII" 1)ru:ipitation was r;~r~.icti  out irnrnetli;ttel\, ;rftt.r 
obtaining blood s;~ml)les i l l  three patients ( itr . \ ' . .  K . k . ,  
a i d  L.D.). Sirice separatiorls wer-e (lone rapitfly, isolol)t. 
excllarigc: was i~ssunltd to be srnall. D;~ta fi)r 111c.se ]>;I- 
ticrits ;Ire presented iri Table 4. I n  patients W.\ ' .  ;111(1 

K.K. .  more than half t11c ''[I activity was fou~iti in F1111.. 
i ~ n d  in patient 1..1)., al)proxiriiately 40(% W;IS in FI1)I.. 
111 contrast to ~.rsl~Its for "l i ,  111ost of thcx I"( :  actit it?, 
wllic 11 w.15 derivecl fi.or11 t l ~ c  i i ~ t t y  acids of I'C, was I;)trnd 
in li~)ol~~.otc.ins cori~aining ;rpoB. 

Table 5 shows t l ~ e  (listributiori of r;ldio;~ctivi~y ; I I I I O I I ~  . ( I I O I I \  li,)itl I'r;~c.tions of t l l ) I .  and apoR-cont:~iiiing ft I - ' 

i r l  I ) ; ~ ~ i e r ~ t  l..I). Whilr r~lost of "'C riadioactivity W;IS .IS- 
soriatcd will1 ~~oltpolar  lipids (CE: and -1-G) i r ~  apoR-coil- 
mining lipoproleins, tile PC of 1-1 DI, had ;i n111c.h gr-e.1 ter 

I 'AHLE 3 .  qtl /14C; ratio of PC fraction in t,lootl 
(211 1,ciik nraxinla of 'H) 

Z i u r u i ~ h ~ r ~  (111d ( ; l . l o l / l y  Intestinal absorption of p~l~enephosphatidylcholine 1139 
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02008 MIST CNRS . Tous dmib de propriktk intcllatucllc r0urvub R~cpmduction, rcprhcntstion ct diffusion intcrdilcs-LO~ du  

K h fi f iH  3 2 1 I ,H1) 
H SO 20 ? t i  7.1 

I:' t i? :3 tl 211 7 1 

Specific activity of PC in lipoproteins and blood 

111 I \ \ I I  f ) ; ~ ~ i r t ~ ~ s ,  specific ;~c.tivi~ir:s o f  1'C wcl.c. t11(.;1- 

, 1 1 1 c ~ t l  111 lil)ol)l-o~rit~ ftac.tiot~s ;IS \zlt,ll as i t 1  I ~ I ; I ~  l)lootl 

~,'I'al)li- 61. I t 1  R.K. ,  I I W  6-111. ;~cti\,ily 01 I>(: i11 I ID l .  \V;IS 

; I ~ ) O I I I  : \ I ) ' ;  of' tltc ;1tin1it1istet.i~cl dost,. I t  wits 1 1 o t  IIIC;I- 

S I ~ I  ( ( I  : I I  (i 11r i t 1  I..l). 111 t1ot11 l);~tict~ts !q)(x~ifi(. ;~ (~ t i \ , i~ i t~s  

. \ I  H 111. 11.1cl  t l c . c . l i t ~ c % t l  t o  7- I :\'?., ;11rtl I O  2-7'2 ; I ~ ' I ( * I .  I2  
I I I . .  111 I I I O ~ I  ~ ) I ; I S I I I : I  . s ;~t~~plt*s I I I C  "I1 ;III(I ' I < ;  ;~(.~i\,iti(ss 

\ \ ( . I ( .  I I I I I ( . ~ I  11Iglt(~1, i t 1  I I1)L. L I I ~ I I I  i ~ t  1 1 1 ~  ; ~ ~ ) ~ I ~ ~ - ( ~ ~ I I I ; I ~ I ~ ~ I I ~  
l i p i  I l l 1  l ~ l c ~ l t l s .  

' I ' I 1 c b  hl)c(.ilic ;~c ' t ivi ty of  I'C: ill tot;~l blootl  IS ( . ; I I c L I -  
I i ~ r t ~ i  i t ,  ;I (lil'f.i.c~nt W ; I ~  b y  ~lsitlg to1;1l ~.;~(lio;~c.tivi~jr i t )  

l)looil, ~.;~(Iio;~cti\,Ity ( l i s t ~ . i I ~ t ~ t i c ) t ~  l )c~t \ve i~~~ li11icls, ; I ~ I [ I  I)(: 
I 0 1 1 1  C I ~ I I ; I I I O I I  i l l  I I I ( *  1)1oo(1 CSII.;I(.I. FOI. t l ~ i s  I.(.;ISOII I I ~ I -  

I I I ( , I  II . I ]  (I;II;I 111;tv 1101 l > t b  ;IS ; I ~ . ( , L I I . : I ~ ( *  ;IS sl)(.cific ;~c.tivi~ ies 
I 1 1  I ~ l ~ ~ l ~ t ~ o ~ t ~ i ~ ~  t l . .~c-~io~ls .  I\lf~vc.t~~l~c~lc~ss. I I I ~ J  (.;III I)c ~rsc.tl 

'l 'l1(. ~ ) t t t ~ ~ ) o s c  0 1 '  111is S I L I ( I V  was 10 cIctc~.t~~itt(~ I I I C  li~tc 
01' o1,;il I'C: i l l  111.111. l '~ .c \ , io(~s  stu(lics i l l  ; I I I~III : II! ,  s~~gg( , s t  
111'11 ; I  st11'111 I ) O I . I ~ { ) I I  of. OI.;II I'C; c:tti I ) ( *  I ; I I , ~ , I I  111) IIII;I(.I. 

(2-4), I ) I I I  I I I C  ~ . ( , ~ i ~ ; ~ i t t ( l c ~ t ~  is l);i~.~ii~Ily 01. ( . ~ I I I ~ ) I C * I ~ I(le- 
gt-;~(lr(l. A L  Icitst 50tA, of' lii~tet. l.t.;~c~iot~ ;tppeit~.s t ~ )  

l)r ;cI)so~.\~c.tl it1 PC; I~rotlucetl l)y rers~et- i l ica~ior~ of' i l l -  

1rs~i11al l y so l ec i t l~ i~~  (1) .  'I'llc c1tl.rent s ~ u t l y  e111l)ioyecl I'C 
I;tbelc:d wit11 "11 i l l  ctmlinc. a11d "<; i t 1  t \ ~ o  t i t ~ t r ,  ;~cid 
1.csitlr1c.s t o  tr;lc.t' tlte aly)c;ll.;tt1cc ol' t-;~tlio;tc.ti\,ity i l l t o  

1111. l)Ioo(l S I I , ~ . ~ I I I I .  b'1.0111 tltc. I X - ~ L I ~ I ; I I I I  iso~ol)i(. c L I I W C : ~  i~ 
sI1o111(l l)c l)os~,it)lt~ t o  (lditlc g~-c)sslv 111c. ~) ; I I I I \ \ , : I~S ; I I I ~  

f i l l c b  of' 01.;11 I Y : .  
111 1 1 1 ~ .  ( ~ I I I T ; I I  S I  L I ( I ? ' ,  i t  I , I I .~( \  l)ol.tiot~ 0 1 '  11tt. t..I(lio- 

i t ~ . ~ i v i ~ y  f ' t . o t ~ t  l;~l)clc~l o1,;11 I)(: ;I~)I)~.;II.C*(I it1 I ' C ;  ol' ~)1;t~tt1;

liool)t,o~c'i~~s ;111tl IZ1%<:. At I Ilea I wak of' 1)lootl t.;ttlio;~c.[i\l- 

i ty ,  ; ~ l ) o u l  20% o l ' t l ~ r  total i1tl111i11isti't.ccl dose* of " 1  I-I'(: 
W;IS 111 I I W  l)Ioorl S I ~ ~ ; I I I I ,  y(.t 111is is t l ~ c  I I I ~ I I ~ I I I L I I I I  ; IIIIOLIII

of' l)Ioo(l I)(: ( lc~-ive~(l  ~ ' I . O I I I  o1.;11 I'C. ' 1 ' 1 1 ~  t o 1 i 1 1  l ik(5ly W;IS 

2-.3 I ~ I I I ( > S  );IT;IICI., I ) L I I  I > C Y : ; I [ I S ( *  of- ~ ~ X C ~ I I ; I I I ~ ~ ( ~  : I I I ~  rc2(.y- 
(.IItlg. ;1t1 ; I ( . ( ,LI I . ; I I~  ( . \ ~ ~ I I I ; I I ( .  ( O L I I ( I  1101  l ) c *  I I I ; I ( ~ ~ , .  SOIII(- 
I:II)(*I(YI i t 1  ~)I;ISIII;I l i ~ ~ c ~ ~ ) ~ ~ o t ~ ~ i ~ ~ s  I I I I I S I  I I ; I V ( .  cbsi I I ~ I I ~ C C I  
I V I I I I  I 'C: ol'cclls; ; I~)OLII .  2F)(X ot '~ ' l1  c o t ~ ~ ~ t , ~  i l l  l ) loor l  \\,;IS 

1{1)1. 1 -:I I:! 7 0  50 I :i:3 7 . 0  
13-1.1' I Y :$,I  I:! r ~ O  I I' 2 (i I 7 . 5  

" 13-1.1' -~ . ~ ~ I ~ ~ ~ - ~ O I I I . I I I I ~ I I ~  I I ~ ) I ~ ~ I ~ ~ ~ I I ~ I I I ~  ( 1  I ) l . ,  \'l.l)l,, ; I I I ( I  cI~yl<~t~)ii~to~~\) 
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wit11 KU(:, ; I I I ~  111o1.c I'(: l i l i ~ l y  W;IS lost to otl1e1- I ~ S S L I C S  

~ I I I - O L I ~ I I  ex(.l~;r~lge (or tri~~lsfcr).  ' ~ ' I I L I s ,  t l ~ c  ~ I . ~ I I I ~ I I . ~  f;~r(, 
o f ' i l ~ (% " l ) .~(~kl )o~~c"  ol.or;~l sec111i11gI\ is I I C W  I I I~I ( .OS; I~  
I)(: f01. ~ I . ; I I I S I ) O I . I  illto ~)I;ISIII;I. 

'1'llc.re ;r~.t: ~III-ec possil)le I I I ~ ~ ~ ~ I ; I I I ~ S I I I S  fly wIli( 11 or ;~l  
1'(: nlighl give rise to pl;1s111;1 I'C: ( I )  oral PC.: c o ~ ~ l t l  be 
tlydrolyzctl to lysolecitl~i~~ in the g ~ ~ t  lume~l ; I I I ~  I .C 'S~II -  
tllc>sizctl into PC: i l l  the nll1cos;I; 0) i t  could bc. I~~~t l~ .o ly~c- t l  
to glyc.crol~l~osl~I~o(~I~olint. or ~,tiosol~ocl~oli~~c. ~ : i t l ~  I.<.- 
syr~thc>:,is to I)(:; ;~nrl r )  i t ,  c.oc~lcl I,(, ;~l,so~-l~c.d inr;~ct. Sill(.(- 
or.11 I ) ( ;  l1:1(1 ' " C :  I I I  I>ot11 t i 1 1 t y  ;~(:i<ls ;IIIC] "1 I i l l  c l ~ o l i ~ ~ e ,  
tl~csc ~ncc.I l ;~~~is~ns stloulcl Ot: dis~inguisliable. First, if'the 
:'H/"'C ratio in oral and plasm:i PC: were identical, oral 
I)(: wol~ld Ilavc. hccn absorbetl intact; sec.orld, a do~il)ling 
of tile ratio would denote I~!;ci~.olysis of oral PC: to ly- 
solt?cithi~~ ancl resynthesis of PC: with one 11n1;rbcled fatty 
;~citl; arld tl~i~.tl ,  corr~plete ;~l)scncc of 14(: horn blood I'C 
would signify loss of both f'atty acids. 

For 4 hr afccr the oral dose, t I ~ c  :'II/'"-ratio in Ijlood 
1% was somcwl~;~t less tlxin twice th;~t of the ;1(1111itlis- 
lered dose. 'l'his is co~npatiblc wit11 sorne (1x11 c-e~.t;ri~~ly 
11ot all) I'C being ;~t)sorbed wi~lloi~t I ~ y d ~ . ~ l ~ s i s  LO Iyso- 
lecitl~in. Neve~.theless, I4C; fatty ;~cids released by Ily- 

drolysis in 1 . 1 1 ~  gut could I~ave been reesterified to ly- 
solecithin in the mucosa, falsely suggesting ;ibsot.ption 
of some i11t;lc:t IY:. 

At I I I ; ~ X ~ I H U I I I  I'(: radioi~ctivity i r r  blootl, t l ~ e  'I I/"<; 
~.;~tio w;rs aI) l ) ro~i~natcly twice t l l ; r t  givc.~.~ by nlorlr 11. '1'11is 
is consistc~~t with reesterific;~tio~~ of most lysolccitl~i~~ 
with an unlabeled far.ty acid. T h e  lack of a higller ratio 
at this time i~nplies that esterification of glycerophos- 
phocholine with two unlabeled fatty acids was not a sig- 
nificant sourc:e of plasma PC. 

Alll~ougl~ 01-al PC definitely ctlrers thc plasma as PC 
\~ia the lysolec~ithin pathway, the fate of all PC lake11 Ijy 
111oi1tl1 ( . o L I I ( I  11ot be rneas111-cd. I f '  sollle PC wc1.e (lo- 
graded 10 glyct:ropl~os~)l~ot:l~oline arid not reesterified 

lo I)(:, 01. i l  sotnc. lysolcc.itl~ir~ W C I - ( ~  ;~ l~so~-bc( l  tli~.c,c-rlv 
i 1 1 1 o  t l ~ ~  l)o1-1;11 \ I C ~ ~ I I .  tl~(xse \vo111(l I I ; I \ > ~  gor~t, L~IIO!)~~I . \ .L . ( I .  
' l ' l rc .  I;~ttcr two I I \ C ~ C ~ I ; I I I ~ S I I I S  ;II.(' ( . ~ I I S ~ S I ~ I I I  will1 I I I ( -  1 ) 1 . ( * -  
L J ~ ~ I I S  l i l ~ ( l i ~ ~ g  01' L k i I  .111(l ( ; I . L I I I ( ~ ~  ( I  0) L I I ; I I  111(., 1.15~. i 1 1  

I ) ~ ; I S I I I ; ~  ' I ' ( ;  f i ) l lowir~~ o ~ - ; ~ l  ; ~ ( l ~ ~ ~ i t ~ i s ~ ~ . ; ~ t i o l ~  01' 1;11.~(: 
; I I I I O L I I I ~ S  of PC \%.;IS I I I L I ( . I I  It-ss tlla~l M ' I I C I I  ;111 ( . ( l ~ ~ ; t l  (111;111- 

l i l y  of' fi~tly ;~cids was kt1 21s I'(;. 
1%iIi<11.y : I I I ( ~  di(~tt;~~-y l'<: C:III colllpete C ~ L I ; I I I J ~  1 0 1  I\,III!)II 

r l ~ y l o ~ ~ l i c ~ . o ~ ~  su~~facc c . o ~ ~ ~ l ) o ~ ~ c . ~ l t s .  I ' l ~ i s  \v;lh t l f .111c11r-  

SII-:II(YI 101. t~x~1111) l~ .  1)y 'l'so el ill. ( I  1 , 12) L I ~ ~ I I ~  l) iI i :11.\  

fist r ~ l : ~  r.11~. 111 ; t c l c t i r  ion, h l a~~sbac l~  ( 1 3) l~)~.o~,o\c~l  ~ I I : I I  
cxoge~~or~sly i ~ ~ f i ~ s e t ~ l  P(: illhibits in~.cstin;~l I'<: s! 111 l lc  \15  

f'r.o~rl CDP-cholinc. -Therefore, when PC: w;~s i11lusc.11. 
tl~c' 1'(: sy~~tl~csizeil  vi;r tllc Iysolecitliin pathw;~) \t.;13 I I I -  

co~.por:~ted rr~;~inIy illto 1y111pIi c h y l o ~ ~ ~ i c r o ~ ~ s :  \t l 1 c . 1 1  1 1  

was not inf~rsetl, P C ,  sy~~ll~csized via rIi( .  (:1)11-( I~ol i~l( .  
patli~o;ry, ~ u a d c  tllc n~ajor- contl.ihrltio~~ t o  ~ . 1 1 y l o 1 1 1 i <  I 011- 

I)(:. 0111-dat;l do  not exclude the lartcl- ~ ) ; I ~ I ~ M - ; I V .  I N . ,  ; I I I S ( .  

;I 111inor p;~rt of t11t: ;~tlmi~~islered PC c.or~l(t I I . I \ , ( >  1 ) ( 8 ( . 1 1  

l~ydroly/t:(l I O  "1 l-l:rI)elc(t ~ ) l ~ o s ~ ~ l ~ o ( - l ~ o l i ~ ~ e  ; I I I ( ~  I I S C Y I  I O I .  
I'(: biosy~lt. I~esis again. 

' I ' l~e roure of entry of' intact PC: f i o ~ ~ r  tllc i~~~c, \ r i l lc  
n~ight be consiclertrd briefly. 'l'he study of' lkil arid 
C;rundy (10) showed t l~a t  ;I significant quant i~ \  01'  I'(: 
w;ls sec.rctc:d wit11 S I I I ; I I I  cl~ylomic~-ons (or i l~l(:bli~~;~l 
\'I.L)L.). Tllc fxte of c:l~~lornicro~~-l'C, I - ~ I I I ~ ~ I I S  I O  I)t* ( I ( . -  
t c ~ ~ . ~ ~ ~ i n e ( l  f'111Iy. As ~ ~ I . ; I s  is k1.1ow11, I'C is 11o1 l~y(l~.ol \  / . ( - ( I  
1)). lil)ol)rotci~~ liprse du~-ing. lipolysis of' cll) . lo~~~ic 1.011- 
.I%. Still, Ilepltic triglyceride lipasc has p l ~ o s p l ~ o l i p . ~ ~  
activity and pcrl~i~ps call degrade sonie chylo~i~icrorl-l'C:. 
A stl-iking finding of our s t ~ ~ t l y  was the Inrge f ~ - ; ~ c  r ion 
of " I {  counts found in IIDI.. Early, spec ific ac.ti\,it> of' 
1'(: was n~ucli I~ ig l~er  in 13D1. tllan in apoH-c .or~ ta i~~i~~g 
lipoproteins or  RBC; llle sarne results have bt.c.11 ob- 
t;~inetl in alli~nals (14). App;>relltly, chylo~r~ic.~.o~~-l'C: is 
sl~urrtc.d to k1L)L l~efore exc:l~anging with o ~ l r e ~ .  li[)ol,r-o- 
teins and K13C. -1'his finding supports tllr h).pothesis 

I A  1%1.I.. ti. Sl~(.c.ili(~ ,I( i i v i ~ y  01. l'(: 01' I I ~ I ~ ~ ~ ~ I ~ I ~ ~ ~ I I ~  : I I I ( I  I ~ l o o c I  
- .- ~ 

I .ilu>1,1 < > ~ < , i r l s  
- ~ ~ -.--p-p-.-----..p. 

1 '1)l . .  1 . \ ) I . .  
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l l l l  111 I I [)I. ctlykl5 111)1. ~ I l ~ k > \  Bl00d 
~ ~ 

,//,III ?li I p 7 ~ ~ ~ , /  I,(: ,I/JI,, '(;! b , l u ~ d  I>(: , / / I , , ,  3 f i ~ p ~ l ~ ~ j /  lJi; 
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* t I I ; II  ( . I I ~ I ~ I I I ~ ( . I  0 1 1  st~r.l';rce ~ C > I ~ I ~ ~ I I C I I ~ ~  (i.e., l'C, cl~oles- 
te1.01, , I I I ~  apoprotci~rs) co~~tr. i t)ute t o  ti 111. (I 5). Al- 
t t r o ~ ~ g t ~  l~iglr specific activities OF I 1  Dl,-P( prol)al,ly rc- 
fiect t~.,lllsli*l. 11.1~)111 cliy10111i~ro11-1'C, direct sccretioli of  
labc.lcd, nascent HDI, by the  i~ltest ine also may have 
cont~.i l)u~cil  (16). 

Fillally, we 111ight illquire ;~I)out the later fate of the 
orally-adnrir~istcrcd radioactivi~y. Clearly, a portiolr of' 
14C-lnbclcd filtty acids was not absorbed as  PC, but 
rathel- as 'I'(; o r  CE. T h e  labeling of tliese lipids, ol 
cour.scS, rcflccts I~ydrolysis ot' I4C kitty acids f'l-o~n PC;. 
Hoi+cvcr, a ~ ~ o t l i e l -  sotrrce of 14C-labcled C E  could be 
the reaction of ~rnesterified cholesterol with labeled I'<; 
nlctli;rtcd by lecithiri:clloleste~~ol ar-yltransf'c~.asr. It is 
likely tll;rr I4 1lL-I'C was transferred (possibly t l l rougl~ 
exch;lnge) to  the apoB-containing lipoproteins because 
' t1/14(:-ratios were identical between PC in H111, and  
apoB-1% h 1ipoprotc:irrs. Finally, solne rrcycling of glyc- 
ero~)\ioq)llocholirle was evidetit f r i ~ n ~  the progressive 
r.isc* i l l  "l/l4C-ri~tio and increase i l l  '411-l:~belt:d spl~in-  
g o ~ l ~ y c - l i ~ ~  later. in the  s~udy.BI  
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