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A d m i n i s t r a t i o n  of f l - c a r o t e n e - C  14 to r a t s  i s  accompanied  by the appea rance  of a r ad ioac t ive  me tabo-  
l i te  of v i t amin  A in the blood, but not in the wall  of the sma l l  in tes t ine  or in the l i v e r .  

In r ecen t  y e a r s  a t tent ion has been drawn to me tabo l i t e s  of v i tamin  A d i s c ove r e d  in m a m m a l s .  These  
compounds a r e  b io log ica l ly  ac t ive  and can support  growth of young r a t s  kept  on a die t  def ic ient  in v i t amin  
A [10-12]. 

In previous investigations the presence of a compound which exhibited vitamin A activity in experi- 
merits on rats with avitaminosis A was demonstrated in the blood of man, monkeys, and various other ani- 
mals in the summer. This compound, which was isolated and named metabolite A, has an absorption maxi- 
mum at a wavelength of 400 mp, is not fluorescent in ultraviolet light, and does not form a blue SbCl 3- 
ehromogen in the Carr-Price reaction [3]. 

The object of this investigation was to determine whether metabolite A is formed in rats receiving 
f i -earotene-C14.  

EXPERIMENTAL METHOD 

p- Carotene-C 14 was synthesized by a microbiological method from CH3CI4OOH by means of the fungus 
Phyeomycesbleakus lecanus Burgeff (-) by the method of Lilly and co-workers [6]. 

An oily solution containing from 6 to 150 pg p-carotene-C 14 with activityofbetween 13,500 and327,000 
pulses/min was injected through a tube into the esophagus of rats which had been deprived of food for the 

previous 24 h. The 4 rats of one group received one injection of labeled carotene, and the animals were 
sacrificed 4, 6, and 8 h later. The 4 rats of the other group received three doses of labeled carotene: the 
second dose after an interval of 8 h and the third after an interval of 12 h. The rats were all sacrificed 7 h 
after the last dose of fi-earotene-C j4. The experiments were carried out in August. 

Metabolite A, vitamin A, and fl-earotene were determined in whole blood [i], in 5 g of mucous mem- 
brane of the small intestine, and in i g of liver tissue [2]. Petroleum ether extracts obtained from the non- 

TABLE 1. Rad ioac t iv i ty  of Metabol i te  A I so la ted  f rom Blood of Rats  a f te r  Oral  A d m i n i s -  
t r a t i on  of a Single Dose of f l - C a r o t e n e - C  14 

Rat. 
No. 

Dose of f i - ca ro t ene  
given ~u g) 

10.8 
48.3 
48 

150 

Radioac t iv i ty  
(pulse s / rain)  

25 400 
118 900 
108 900 
327 00O 

Volume of blood 
(in ml) 

10 
5 
7 
5.5 

Radioactivity of meta- 
bolite A (pulses/min) 

af te r  a f te r  
4h ~ 8 h  

- [ 12.0 
ii.0 

l 

11.0 
10.0 
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TABLE 2. Radioactivity of Metabotite A, Vitamin A, and fi -Caro tene  in Tissues  of Rats af ter  Oral Ad- 
mire ~tration of 3 Doses of f i -Caro tene-C ~4 

Radioactivity (pulses/rain) after  7 h 
O ..... 

Rat 
No. 

Dose of p - c a r o -  
tene given (pg) 

6.0 
6.0 
6.0 
6.0 

Radioactivity 
(pulse s/rain) 

13,500 
13,500 
13,500 
13,500 

5 
6 
7 
8 

O 

O 

5.0 

5.0 
6.0 

11.5 

metabolite A 

O 

0 t~ 0 

q~ 
O 

.Q 

vitamin A 

,F-4 

p-ca ro tene  

m ~ 

I 13.o 
" ] 1 4 . 0  

" I 15.0 
15.0 i0.0 

Note. Abs denotes substance absent on chromatogram;  0 indicates no radioactivi ty p resen t  in the strain.  

saponifiable fraction [2] were subjected to th in- layer  chromatography on sil ica (solvent sys tem:  isopropa-  
n o l - p e t r o l e u m  e t h e r - a c e t o n e  in the rat io of 5:80:15). Metabolite A (Rf 0), vitamin A (Rf 0.45), and p - c a r o -  
tene (Rf 0.95) were  eluted with a mixture of isopropanol and petroleum ether  in the ra t io  of 1:3. The r e -  
sulting eluates were evaporated in a cur rent  of ni trogen to a volume of 0.1 ml, t r ans fe r red  quantitatively to 
a target,  and dried, af ter  which their  radioact ivi ty was determined on a B-2 apparatus using a BTsA-25-T  
end-type counter encased in lead. The activity of each sample was measured  10 t imes for 4 rain each, and 
this was al ternated with 10 determinat ions  of the background activity. 

EXPERIMENTAL RESULTS 

The results given in Table 1 show that 4, 6, and 8 h after a single administration of various doses of 
labeled p-carotene (from 10.8 to 150 #g with activity increasing from 25,400 to 327,000 pulse/rain) the ra- 
dioactivity of metabolite A in the blood was 10-12 pulses/rain, indistinguishable from the background. 

Because of the absence of an increase in the radioactivity of metabolite A with an increase in the dose 

of radioactivity administered with p-carotene, in the next experiments three doses of p-carotene were given, 
each of 6 pg with activity of 13,500 pulses/rain. This ensured continuous absorption of p-carotene-C Ir over 
a period of 35 h. In this series of experiments the radioactivity was also counted in stains corresponding to 
vitamin A and p -ca ro t ene  on ch romatograms  of blood and also of homogenates of the small  intestine and 

l iver .  

During th in- layer  chromatography of ex t rac ts  of whole blood, stains were found with an Rf value of 0, 
corresponding to the location of metaboli te A. Their  radioactivi ty exceeded the background by a s tat is t i -  
cally significant degree  (P < 0.05), i.e., f rom 32 to 99 pu l ses /min  (Table 2). 

The blood chromatogram of ra t  No. 6 had no stain corresponding to vitamin A. Vitamin A (Rf 0.45) 
was detected chromatographica l ly  in the blood of ra t  No. 5 but radioactivi ty was absent f rom it. The p - c a r -  
otene stain (Rf 0.95) was observed only in mater ia l  f rom one ra t  (No, 8). Investigation of the small  intes-  
tine and l iver  demonst ra ted  the absence of metaboli te A on the chromatogram,  although stains cor respond-  
ing to vitamin A and p -ca ro t ene  were present .  

Conversion of p -ca ro t ene  into vitamin A takes place mainly in the wall of the small intestine [8], al-  
though in the blood also small  quantities of it can be hydrolyzed by carotenase  to vitamin A [7]. When fi - 
carotene is given by mouth, the concentrat ion both of it and of vi tamin A in the blood reaches  a maximum 
after  7-19 h, and in the l iver after  12-24 h [5, 9]. In the case of intraduodenal adminis t rat ion of p -ca ro tene ,  
vi tamin A was formed in the small  intestine af ter  1 h [8]. 

In the presen t  exper iments  adminis t rat ion of f i -caro tene-C t4 led to the appearanceof  radioactive vita- 
min A and p -ca ro t ene  in the t issues .  At the same time, radioact ive metabolite A was found in the blood. 
On this bas is  it can be concluded that metabolite A is a product formed from p -ca ro tene  or vitamin A at 
some stage of metabol ism,  The fact should be noted that whereas  radioact ive metaboli te A was found in 
the blood, none was found in the small  intestine and l iver .  Probably metabolite A is formed in the blood or 
cer ta in  other t issues ,  but the question of whether it is the p r e c u r s o r  of vitamin A or  a product  of its sub- 
sequent metabol ism is not yet  c lear .  The absence of radioact ive metabolite A in the blood in the period up 
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to 8 h af ter  adminis t ra t ion of label and its appearance at much later  per iods  than has been shown for fi- 
carotene and vitamin A (7-19 h) are  in favor of the second hypothesis.  

Vitamin A was not found in the blood of two ra t s .  The absence of a maximum of absorption at wave- 
length 328 m# during speetroseopic  investigation of pe t ro leum ether extracts  of whole blood f rom man and 
var ious  animals  has been observed previously  [4]~ In such eases  no blue color  developed in the C a r r - P r i c e  
reaction, yet metabolite A was constantly found. As yet no explanation for this fact can be suggested. How- 
ever,  the resu l t s  descr ibed in this paper  indicate that f i -carotene,  adminis tered to rats ,  is converted not 
only into vitamin A, but also into its metaboli te.  
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