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- DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. ' -
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~ ABSTRACT

BIOSYNTHESIS OF CHOLESTEROL FROM ISOBUTYRATEl

David Kritchevsky. and Irving Gray

Radiation Leboratory and Department of Chemistry
University of California, Berkeley, California

Janvary 12, 1951

ABSTRACT

Conversion of isobutyrate to cholesterol in the intact rat has been

demonstrated,

A

(1) The work described in ‘this paper was spdnsored by the Atomic Energy Come
mission, _ o

(2)»4Major, Medical Sefvice Corpsy, U. S. Az_'myo Present Addresss Fort Sam
Houston, Texaso

For publication in the Journal of Biological Chemistry.
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- BlosyNTHESIS’0F~QH0LESTEROL FROM.ISOBUTYRATE;
. oy

David Kritchevsky and Irving Gray2

(1) The work described in this paper was sponsored by the Atomlc Energy Com='
mission, :

(2) Major, Medical Serv1ce Corps, U. S, Army. Present address: Fort Sam
Houston, Texas ' ' ‘ ‘

In a. recent publlcat10n3, the utlllzatlon of the branched chain of isos -~ -

(3) I. GrayvslP° Adams and H. Haupﬁmann, Expérientias §,'43O (1950)

bﬁtyric acid by the intact ret'has been. discussed. The compound used'was-sodium ,
1sobutyraten3 €4 and a scheme whlch 1nvolved 1n1t1al decarboxylatlon to methyl
" labeled ‘acetone and subsequent breakdown, poss1b1y v1a pyruvate, to acetic acid

was postulated. Recent work of,Prlce and_thtenbe_rgA on the metabollsm‘of L

(4) T.D., Price and D, Rittenberg, J.Biol,Chem., 185, 449 (1950)

labeled acetone reported that the ratio ‘of the specific activitynof'carqass
cholesterol to that of carcass fatty acid was much higher than it was in ex-

periments utilizing éeeticélesl4 acidSO-

(5) H. S. Anker, JoBioloChem.@ ;zé, 1337,(1948)

It was deemed adv1sable to determine this ratio for 1sobutyrate in hopes

that thls mlght help eluc1date the mechanlsm of the breakdown of :Lsobut;yrateo
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In feedlng ‘experiments u31ng deuterlum labeled 1sobutyrate, thtenberg

and Schoenhelmer6 and Bloch7 reported that llttle or no: deuterlum was ine:

(6) D. Rittenberg and R. Schoenhelmer, J ;Biol,Chem., 1219 235 (1937)

(7) K. Bloch, J.Biol.Chem.; 155, 255 (1944)

corporated into body cholesterol following ihjeotioh of sodium isobutyrate-

3-gt4,

Experimentals == The method of injection kas already been reported3 The rat

(Curtls=Dunn1ng straln) was sacrificed and after removal of the llver the car-
cass was homogenlzed and drled by lyophlllzatlon° Al1quots of the dried car-
cass were placed in a Soxhlet and extracted with etheraalcohol 13 for lOO
hours., - The fatty acid and non-saponifiable fractions were separated in ther
usual manner, GCholesterol, m.p. 147-1489, was isolated through ‘the digitonide.
The infra red spectrum of the extracted cholestérol was identical with that of

an authehtic sample‘g° In chrOmatography on "Quilon"'treated paper?g'théb

(8) We are indebted to Dr, N.K. Freeman and Mr° Yook Ng of Donner Laboratory
' for determinatlon of these spectra, ‘

(9) D. Kritchevsky and M. Calvln, J.Am,Chem, SOc°9 125 4330.(1950)_

cholesterol showed an Ry of 0.55 when methanol was the developing_solvent,“

A radioautographlo showed that no other radioactive material was present.

(10) A.A. Benson, gt.al.s .J.Bm.Chem.Soc., 72, 1710 (1950)

The specific activity of the cholesterol wasvfound to be 1501 disinte-

grations/mino/mgo Cl‘lo The specific activity of the carcass fatty acids was
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1002 dis./min./ng.C1.

(11) Measured with "Nucleometer", windowless counter.

Discusgions == The follow1ng table summarizes the carcass cholesterol to carcass

fatty acid spec1fic act1v1ty ratios as determlned in various experlmentso..'

TABLIE I

Ratio ofu&ctivitiess Carcass Cholesterol to Carcass Fatty Acid

Compound Fed ' . Ratio h Reference
acetatealw014 - ' | 1.7 5.
pyru_vatewzacl4 ' © 0.9 5
pyruvatew2u=cl4 : : 0.9 5
pyruvate«»ZwCl4 ‘ : o 05 5.
acetone~-1-Cl4 R o L 6,0 4
isobutyrate=3-c14 - L 1.5 | e

Although the ratios tabulated above can only be regarded in-a qualltatlve
fashion, the final breakdown to acetate and utlllzatlon as such is 1ndlcated
It would thus seem evident that the metabolic degradation of isobutyrate
proceeds essentially via the mechanism already postulated3o |

The very small extent of incorporation of deuterium from deuterium labeled
isobutyrate697 may well be due to the series of oxidatiohe this.compound under=
goes in the bedy° Under such conditions one would not expect the hydrogen

atoms to be carried through intact.
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SUMMARY

Conversion of isobutyrate to cholesterol in-the intact rat has been demon-

stratéd°





