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This patient iiigested 0.856 Gm. of tritium- 
chulesterol t.;pecific activity equal to O.S.53 
mc, per gram) emulsified as c~stail i i ie (.holes- 
terol into 230 r c .  of whole milk in a IYaritig 
blender. Following this single meal of 730 p c .  

of tritium-cholesterol in crystalline form the 
patient was placed on a 2400 calorie diet xhirh 
coiitaiiied 100 Gm. of protein and SO to 90 
Gm. of fat. Salt intake was limited to 2 to 3 
Gm. per day. 

The results of studies 011 the hlocd chole.5- 
terol are tahulated in figure 2 .  Studies on the 
total tritium roiitent of the feces are contained 
in table 1. 

The few3 ohtai l id  on day 2 coiitainiiig 169 
p c .  of tritium was Iy_ophyljzed q & t @  dried 
residue extracted f i r k  +t& perT&it ~ I C O -  

hol arid then with e$& The $-ere 
combined and saponifigl +itk20 per cenEpQtas- 
sium hydroxide in W p 3  *t? alcahd. $he 
crude noiisaponifiahle 6aterisl  (1 .k cnpl gon- 
taiiied 147 ur. of triti$&:aiid had *%fir 
wtivity of 1 IO pc. per gram. !. 

.\I) ultraretitrifugal a+alvsis of thia padeh's 
seriim lipoproteiii ?;truohre ihol?.ed: %f y'220 
= S i  mg. per 100 cr . :  S f  9_O-100 = !~i$&. 

c - .  
>. -. 

9- 

\ 
I I 

2 0- 
3.2 *) DAYS 20 0 '  

g 
ii 
u) 

FIG ?.-The n p p w r n n c r  of t r i t i i im-rh~~iesrpr r , I  i n  

the tllood of pntient 2 follonirig the i i i y r s t l r l n  of 0 \jtl 
Gm.  of ctiolpsiprol rontn l t i inp  I) 730 mc. oi i r i t i u n i .  
The insert IS 3 seni;log plot of ilescending aperlfic 
act iv i ty values. 

* Ippro\ini:ried using B t o r 3 1  plasma volume oi 
39 cc per ki logrmi I,od!. nrlghi. niid a ~ o t : i I  rrd ~ l l  
volume of ?S cc per kilogrnni Ilody uright.  

TABLE l , - T r i f i m  T ~ f r ~ b r  u.l ( h e  Frces F n l l o u i n g  
the Ora l  .4dr111n1s/raiiun of 730 pc .  of Crys la l l ine  

Trrrii~a.( 'holrsbrr.ol  in Polienl .? 
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aurta \vas cwefully .separated iron1 the ntl\.en- 
tttia aittl much of the media atid coii.-istetl of 
31; 0 Gm. of tissue. From this suurre. 1.31 Gni. 
of chole.-terol were aeparatetl. This c~liulczterul 
:eparated as the digitonide htid a >pec.ifir 
at'tii ' ity of 0.03 pc. per gram. 

.In ultrarentrifugnl anal>-.& of thi- patient's 
v r u m  lipoproteiii structure eight days follow- 
ing the cerebrovascular arc.ide:it ihwved: 
S, 12-20 = ti.j.4 mg. per 100 rr.: 3 ,  20-100 = 
S2.3 nip. per 100 rr. The analytic riltracwttri- 
fuge plate is iiiclridecl 111 figure 3. 

Drscrsror 
Follo\\-ing a single tracer rhole-terol meal to 

mail the rerum rholesterol specific acti i- i t-  
increaiecl rapidly during the first day mid 
reac,hed a maximum specific actii.ity i n  from 
31; to 7 2  hours 3s in figures 1 to 3. Thus choles- 
terol ahaorptioii in man appears to he a do\v 
process normally continuing over a period of 
approximately two to three days. Esamination 
of the feces of patients '1 and 3 ahwved con- 
t i i tud  excretion of large amounts of tracer 
material over a oeriod of several davs entirelv 
roii..istent with surh a period of chtdest@& 
a hrorpt ion. atioii that red l h o d  cell rho1e.G- 

iiig an initial lag period, rearhe.. a11 

terol pla?-s a role i n  s e n m  rhole3terol with the free rholerterol uf 
li3m for appreciahle amounts of dieta confirms in  man the prei-iotis 
cholesterol were readily demonstralil Hazermau and (;i,illd.'" 1 1  

5enm of patients I ,  2. and 3 throiig itium-cholesterol in all of the 
study periods. Two days after the I ,-pecies after a period l r f  24 
r.holestero1 meal approximately 12.3 per p r t  hntir6: f@ll&iiig the c,holesterol meal i n  patictit 
uf the 1.35 Gm. of cholesterol fed tu patieHt 1: 1- . 1 is plr ?itt$est. I t  ha.< heen h \ v n  i l l  rata that 
exiytecl iii the circulatiiig hloocl; almit.&z3 . ,aboc?v+ ~<hole~terol i.* trait>ported via the 
per cent of the administered d w e  \\:is tler(trhi = ':I>%$ $f She  thoracic. du(.t to  the .sy>tFmic 
i tre~iie III patient 2 ;  and atiout 19.2 per ciFr&&i~l?~ 13 IItmcriitrifugat >ticdie.. o1i 
oi the dose \vas found in the blood uf putiek 3, \v.otild itidirate that :~eiv l \ -  ab- 

I t  has heeii ohservecl repeatedly i i i  h>$eg sterol IS in Iiuth the wterifird 
cholesterolemir ralihits that during the -%r$ es a i d  exi*t.: III or i h  urwciilted 
7 2  hours fullon-ing a siitgle tritium-rhole&rd 

+a \rhole. 

There ran he no doubt that dietary rh 

i 

., .sigh: I - 
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greater thaii 100. The ~c~ni l i l~r ium 'tare foulid 
after 24 hours in patieiit 1, n-ith rhole-rrrol 
irimi all o f  the  lipoproteiii Jpeciez having the 
a n i e  -pevitic. acti l t ty.  require. that the i n  II\-O 

mrtxlwliw oi berum lipoprutein? iilvul\.e.G 
;I i m t ~ l ~ -  u p i d  iiiterchatige of c.hole..terol moie- 
r i r  Iiether e+teritied ur free. The nierh:itii..m 
for thii remaiti.G to be elucidated. Preliniitiary ii i  
vitro .-tidies of the interchange of chule3rerol 
betweti  various i.wlated lipoprotein rperiez of 
diffrreiit S f  mtes indicate that free cholesterol 
exchanges rapidl>- hut that esterified chole.5- 
terol doe> not. 

. i t  this stage in our iinonkdge of fecal 
steroid metabolism certain limitations on the 
interpretation of the total tritium coiiteiit of 
the feces i n  patients 2 and 3 must be realized. 
On good and varied evidence"-'6 i t  has been 
held that the conversion of cholesterol to co- 
prosterol gws via rholestenoiie and occurs 
ts-ithiii the iiitestiiial lumen of the large howel. 
Gallagher' has demonstrated that the i n  vitro 
c o i i w r h i  of deuterium cholesterol to choles- 
teiioiie may result in the loss of #i per cent of 
the deuterium label. Thus the possibility exists 
that during the formation of coprozterol from 
cholesterol some tritium label might eschatige; 
however, at present the evidence would iiitli- 
rate that this does not occur. The in i.ivo 
formation of cholic acid" and pregiia!i+iol" 
from cholesterol presumably via choleite+i+ 
does not result in loss of the label at c3* of ' 
course i f  tritium eschange did occur !\-ith ,a '. 

substance that was absorbed, e s t imakns  of . 

1 

the amount of cholesterol absorbed by 5 meas: -i 
ure of the amount of label disappearing fro& -. 
the feces would be in error. Esperiq6iits in 
which tritium-cholesterol and C14-labeied eho- 

tracer cholesterol i n  the r,r?.itallilic form 15 hile 
patient 3 receir-ed her.< tliS.-lJl\'ed i i i  uwm \\'w- 
s x i  oil. .\ti esperiment to evduate rump of the 
factors important ii i  rnliii i n  deterniitiitie rhe 

of chole.rerol 3h-IJrptiuti. -il[,h ;I \  

i c d  state of the iiige-ted !~h(htPi 'o l .  
is at premit under way. T h e  po...-ihility. o f  
course. esiati  that patietlts w t h  hypewhulr..- 
terolemia and xanthoma tuher~>sum ahwi h 
cholesterol more completely than patieiiti 
ivith $.normal" serum cholesterol value?. Thia 
point of course requires more study. 

Patient 1 requires a hrief comme~it. The 
lipid metaholism of a dying, fasting mall as 
might be expected appears t u  he grossly al- 
tered from that found in a llormal. feetlilig 
person. Two other comatose patients I\ ith 
cerebrovascular accident3 were studied i m u l -  
taneously with patient 4. Each of these pa- 
tients >ho\red only trace amounts of the 
ingested cholesterol in the M o d .  Fecal d k r -  
tions \yere not posaihle here because of irregii- 
larity of stools and fecal incontinence. Pre. 
sumahly the very low serum cholesterol .penfir 
activities indicate very poor choleGterol ab- 
sorption. 

It was possible, however. in  patient 4 to make 
a qualitative demonstration of esogeiiou:: rho- 
lesterol entering into the metaholi..m of the 
human atherosclerotic aorta. The amount of 

~cFiol$xerol isolated from the aorta (1.31 Gm.) 
.ari&:fKg sperific activity found 10.03 gc. per 
g $ d  $redude the possibility that the activ- 
ity io"$ in the aorta rould have heen in hlood 
or. I<m& cholesterol contained in the procePsed 
s&$GTo label 1.31 Gm. of cholesterol to a 
s@did:activity of 0.03 FC. per gram would re- 

-qi.jii$ & inclusion of all the cholesterol from 
29 rc. of blood with a spe1,ific 
to 0.58 wc. per gram of choles- 

lesterol have been fed to rats do n 
greater disappearance of the tritium-I 

imated nverage nemm thole?- 
ivity value of 0.fi re.  per gram fews repreaents minimum value 

disappeared from the gut pr the 1.31 Cm. of rholestrrol 

here to point out that patient 2 receii-ed the semm as the result of the iutermetaboli~m I ) f  B 
l l b 1 2 2 2  
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