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of cell wall polysacchdrides (2), Fibroblasts and other human cells
culture require inositol as a growth constituent (3).
Phosphatidyl insositol is a ubiquitous compound which may be formed
from cytidine diphosphate aiglyceride and free inositol (1), Therefore,
the metabolism of free inosifol will affeﬁt the mainténance ofvthis
phosphol'pid.' |

Myoinositol, a stereoisomer of hexahydroxy-cyclohexane, is
sometimes classed as a vitamin., Its role in human nutrition is
unsettled, but under some circumstances it is like choline, another
nt of a phospholipid, in being a "lipotropic' agent (3),

constitu

Inositol may have a markeu effect in reducing the amount of cholesterol
in the liver (4).
.. . 14 . .
tuay in humans of conversion of C~ ~labelea inositol to
ates (glucose, glucuronic acid, and pentoses) and to expired

elp elucidate abnormalities associated with development of
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er” in disease states such as cirrhosis and alcoholism,

osea that patients over 40 with histories of alcoholism

t

with actual cirrhosis or varying degrees of liver involvement be

used in this study. The Suffolk County Home will provide a source
of such patients. Patients may have normal life expectancy and repro-

ductive status and be of either sex,
» Thé e is avépecial point of interest in regard to catabolism
of inositol via L-xylulose, the stuay of which will be aided by thg‘
‘inclusion| in the patient group of one or mbre individuals with penfo-

suria. It may be anticipated that the study will improve understanding
of the latter condition, also. | |

Mo catelli and Larner (5) have regently provided some informa-
‘tion on the major_métabolic fate of inositol. Using intraperitdneal
of uniformly-labeled c**inositol in rats, they have observed
fhe appearance in the expired CDZ of about 25% of the ihjectéd Cl4
within 12 hours when using the fastea animal and about 10% when the
animal is fea,  About 3% of the aose was found in liver glycogen of
the fed rat, és observed also by Anderson and Coots (6), and only
1/20 as much in the fasted rats. Total incorporation into lipids
/of liver and‘kidney was‘aﬁout «25% in eéch-organ and one~third as
much in lipids of brain and heart, Recoveries of radioactiyity
ine were 23% and 56% for the fasted animals and 6% for ﬁhe
1. Anderson and Coots (6) nmoted only 2% in the 24-hour -
fed rats, 50% of the administerea radioactive aose was

urine of

found in| the carcass of the fea rat (5).
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From the above information it would appear that in a fastea

: . 14 . . .
patient about half of an injected amount of C * in inositol would

leave the body within 24 hours and in the fed patient about one-

fourth, he retained portion would evidently be distributed ratner

evenly in the body and not so far as presently known concentrated: to
in any organ or tissue, Since feeding markedly augments

oration into glycogen (5) anﬁ catabolism via carbohydrates

is of major interest in this stuay,'at least some of the patients

will probably be studied in the fed state.
| Not inglis presently known about the long-term retention ‘of
inositol or products of its metabolism, Isotbpic studies indicate
that the inositol component of phosphatidyl inositol turns over or

exchanges|at an appreciable rate (1). A large fraction of inositol

may be convertea to pentoses (7) which are in general metabolizea
rapidly. | For instance, Segal and Foley (8) showed that 48% of a

tracer dose of 1~C14—ribose in humans is excreted as C‘MO2 within

6 hours after administration,
In the proposeu study the conversion to pentoses will be
studiea

y collection of L-xylulose, which is excreted in large

quantities hy pentosuric subjects, In non-pentosuric patients

conversion to pentose may also be studied by isolation from the

urine of a complex of ribose ana imidazoleacetic acid, Althougn
L ‘. . . .14 .

evidence trom stuay of the intermeaiate, u~{" ~glucuronolactone, (Y )

. 14 14 . . .

indicateg that much less ¢° from 2-." -inositol will be excreted

in the pentocuric than in other patients, a large fraction

of the tracer radioisotope should nevertheless be excretea early

as xylul




normal 1if

Assu

same fate as C14 from u-C1

subject th
(5) will b
(10) and 2

curies C14

ming that the 2-Cl4-inositol will have approximately the
4-inositol (5), it appears that in the fed

e rate of excretion based upon dat# for the first 24 hours

e about half that noted when compounds such as 2-Cl4—glycihe

-C14-pyruvate (11) are given to humans, Since 100 micro-

in either of the latter two compounds are prgsentiy

allowed (Authorization H-48 and (10)) for use'in patients with

; ‘ . : 14 - ' -
e expectancy, then 50 microcuries of 2-C” -inositol should

be allowable, While it is piesently estimated that 25 microcuries

will be sufficient to carry out the planned study, permission to use

up to 50 m

icrocuries per patient is requested, Although no repetition

or extensicn of a study in the same individual is currently planned,

this autho

rization would give latitude for one repeat dose of 25 uc.

A simple formula for beta-dosimetry, assuming uniform distribu-

tion in a volume large in relation to the range of beta particles

(12) is:
dﬁ(day) = 51,2 C Eﬁ rads where C = concentration of isotope
in uc/gm.
Eﬁ = average energy per
disintegration in MEV
substituting,
d- = 51,2 x 39 X ,05 = ,0013 rads/da
8 = X 775,000 02 = . Y
This dose of 1.3 m raas/day or .66 rads/vear would be sustained

1f there w

‘

maximum es
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erc complete retention indefinitely and is therefore a

timate for whole-body dosage.

The known metabolism of inositol
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would not |suggzest any critical organs except liver and kidney, and

even in these cases the finding of <5% of an injected dose in_glydogen

and totali lipias of liver and< 1% in lipids of kidney (5,6) does not
indicate any organ to be more critical than the whole body,

The |patients will be given the 2-C14—inositol in 9% NaCl solu-

tion intravenously in specific activity of approximately 1 millicurie/mM.

The labeled compound is synthesizea in the laboratory of vr, L, Anderson

versity of Wisconsin (6) and has no radioactive ¢omponents

14

at the Un
the C° ', The material will be sterilizea by filtration

other’tha
through ultrafine sintered glass., An aliquot will:be assayed at
before use by addition of carrier inositol and combustion

ke-Folch technique to Coz‘for gas counting., No pharhacologic
effect of tﬂis amount of inqsitol is to be expecfea.
From the use of 25 microcuries of 014 there will be no radiélogiq
hazard to atten&ant personnel (cf., Authorization H-48 and H-41),
However, it may belnoted thatas part of the study the patient's breath
will bé.c llected for analysis during'theyfirst few hours and con-

evacuated, No special disposai of blood, urine, or feces

No monitoring procedure, except in case of accident, or plan of

isotope accountability is considered necessary,

F11h91




-6 -

Bibliography

Law, J. H. Ann, Rev. Biochem., 1960, pp. 136-142.

Ghosh, A, K;, Charalampous, F, C., and Sison, Y. Fed. Proc, }2;

85 (1960),

White, A., Handler, P., Smith, X, L., and Stetten, DeW., Jr.

Principles of Biochemistry, 2nd Ed., 1959,

Kleiner, J. S., and Orten, J. M, Human Biochemistry, 5th Ed., 1Y58.

Moscatelli, E. A., and Larner, J. Arch. Biochem. Biophys. 80,

1959),

‘2’6

Anderson, L., and Coots, R. H. Biochim, Biophys. Acta 28, 666 (1958).
Burns, J. J. et al, Biochim, Biophys. Acta 33, 215 (1959);
Segal, S. and Foley, J. J. Clin. Invest. 37, 719 (1958).
Hiatt,’H. H, Ann, Int. Med. 53, 372 (1960).
Berlin, N. J., Tolberf,_B. M., and Lawrence, J. H,

J.

Shreeve, W. W. and De Meutter, R, C., unpublished observations, BNL.

lin, Invest., 30, 73 (1951),

_Quimby, E. H,, Feitelberg, S. and Silver, S. Radioactive Isotopes

in Clinical Practice, 1958, p. G8.




Anderson, Hankes, Shreeve,lzouster
Metab, of] I~Inositol-2-L" , Sept. 15, 1960

Approved:

Walton W, Shreeve, M,D,, Ph,D,
" Chairman

Victor Y. Bond, M,U,, Ph,0,

Samuel Fine, M.D,

Elmer E, Stickley, Ph.y,

James S. Robertson, M.D., Ph, U.
gx Officio

Lee E. Farr, M.D,
Ex Officio




