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Metabolism of a,p- and P,y-Deuterocaproic Acids." 

MARGARET G. MOREHOUSE AND H. J. DEUEL, JR.  

From the Department of Biochemistry, University of Southern California Xedicd 
School, Los Angeles. 

In  earlier studies it has been demonstrated that deuterium may 
be retained on the betahydroxybutyrate molecule excreted after 
feeding deuterobutyric acid to rats1 When the a,P-dideutero acid 
was fed, only 4.2 atoms% were retained, while after feeding the 
P,v-dideuterobutyric acid, an average of 22.5 % of the excreted 
beta h y d r ox y bu t y r a t e contained deuterium . 

In order to determine which part of the caproic acid molecule 
is convertible to acetone bodies, a study of the deuterium content of 
betahydroxyhutyric acid excreted in the urine after the feeding of 
the a& and P,y-dideuterocaproate has been made. The deutero 
acids were prepared by saturation of the corresponfding unsaturated 
acids. 

The a,p unsaturated acid was formed by condensation of butyr- 
aldehyde and malonic acid under the influence of pyridine as a base 
while the formation of the P,y hexenoic acid was a condensation of 
the same substances with triethanolamine as a base. They were 
identified by saponification numbers, boiling points, indices of re- 
fraction, and the rate of iodine uptake of the acids anid their cor- 
responding ethyl esters. 

The acids were fed by stomach tube in the form of their sodium 
salts to female rats previously fasted 72 hours. The amounts ad- 
ministered were equivalent to 150 mg per 100 sq cm (calculated as 
acetone) per day in 2 divided doses. The urines of 8 animals were 
pooled, the betahydroxybutyric acid separated by acidification, ex- 
traction in butyl alcohol, and the subsequent extraction from this 
material as  the s'odium salt by means of sodium carbonate. The 
silver salt was then prepared. This was analyzed for betahydroxy- 
butyric acid and its deuterium content. The results are shown in 
Fable I. 

A production of acetone bodies was found to occur after the 
feeding of the 2 ldideuterocaproic acids. The amounts recovered on 
the fourth day of the fast as  betahydroxybutyric acid varied from 

* This work was made possible by a research grant from The Best Foods, Inc. 
1 Morehouse, M. G., J .  Biol. Chem., 1939, 129, 769. 



T
A

B
L

E
 1

. 
E

xc
re

ti
on

 o
f 
De
ut
er
o-
p-
hy
dr
ox
yb
ut
yr
at
e A

ft
er

 F
ee

di
ng

 D
eu

te
ro

ca
pr

oi
c 

A
ci

ds
. A

na
ly

si
s 

of
 A

g 
A

m
t o

f 
A

ce
to

ne
 b

od
ie

s 
ex

cr
et

ed
 

p-
hy

dr
ox

yb
ut

yr
at

e 
ca

pr
oa

te
 

70
 of

 
de

ut
er

o-
 

as
 a

ce
to

ne
 i

n 
m

g 
$6

 of
 

p-
hy

dr
ox

y-
 

E
xp

. 
fe

d 
as

 
p-

hy
dr

ox
y-

 
p-

hy
dr

ox
y-

 
ex

cr
et

ed
 

p-
hy

dr
ox

y-
 

$6
 of

 
ex

cr
et

ed
 

N
o.

* 
ac

et
on

e 
bu

ty
ra

te
 

D
ia

ce
ti

c 
T

ot
al

 
bu

ty
ra

te
 

as
 su

ch
 

bu
ty

ra
te

 
de

ut
er

iu
m

 
as

 a
ce

to
ne

 

ca
pr

oa
te

 
I 

\ 
to

ta
l a
s 

bu
ty

ra
te

 
%

 
A

to
m

s 
fe

d 
W

 
0
 

r
 E 

1-
4 

2-
4 

1-
5 

2-
5 

A
vg

 

3-
4 

4-
4 

3-
5 

4-
5 

A
vg

 

m
g 

29
28

 
28

44
 

29
28

 
28

44
 

28
77

 
28

55
 

28
77

 
28

55
 

11
94

 
13

73
 

13
54

 
14

98
 

14
00

 
14

42
 

15
94

 
17

53
 

ap
-d

eu
te

ro
ca

pr
oi

c 
ac

id
. 

33
8 

15
32

 
77

.9
 

3 4
1 

17
14

 
80

.1
 

40
8 

17
62

 
76

.9
 

42
8 

19
26

 
77

.8
 

78
.2

 
py

-d
eu

te
ro

ca
pr

oi
c 

ac
id

. 
50

0 
19

00
 

73
.7

 
48

 3 
19

25
 

74
.9

 
57

6 
21

70
 

73
.4

 
61

5 
23

68
 

74
.0

 
74

.0
 

m
g 

21
50

 
24

62
 

24
27

 
26

88
 

25
10

 
25

84
 

28
58

 
31

43
 

99
.7

 
96

.7
 

98
.5

 
99

.7
 

98
.8

 

98
.9

 
96

.1
 

96
.1

 
96

.4
 

96
.9

 

6.
77

 
4.

95
 

7.
05

 
6.

95
 

6.
43

 

13
.0

7 
8.

95
 

11
.8

2 
9.

71
 

10
.8

9 

52
.3

 
60

.3
 

60
.2

 
67

.7
 

66
.0

 
67

.4
 

75
.4

 
82

.9
 

"T
he

 s
ec

on
d 

nu
m

be
r 

re
pr

es
en

ts
 t

he
 d

ay
 o

f 
th

e 
fa

st
. 

tC
al

cu
la

te
d 

by
 t

he
 f

ac
to

r 
9.

51
 f

or
 m

g 
of

 m
er

cu
ry

 p
re

ci
pi

ta
te

 e
qu

iv
al

en
t 

to
 
1

 m
g 

hy
dr

ox
yb

ut
yr

at
e 

(B
lu

nd
en

, 
H

., 
H

al
lm

an
, 

L
., 

M
or

eh
ou

se
, 

M
. 

G.
, 

an
d 

D
eu

el
, 

H
. 

J.
, 

Jr
., 

J.
 B

io
l. 

C
he

m
., 

19
40

, 
13
5,
 75

7)
. 

0
 

r
 + 8 m 



52.2 to 66.7% of that fecl. On the following day the recovery was 
higher varying from 60.1 to 82.7(,/, . The animals fed the P,y-dildeu- 
tero acid excreted in all cases slightly higher proportions than did 
those which received the a,P conipound. 

The analyses of the silver salts of betahydroxybutyrate showed a 
sufficient purity that it would he impossible for the deuteriuni present 
to be in the form of a contaminant. 

The analysiq for deuterium indicates that in the case of the rats 
fecl ~,P-cleutei-ocal,roate a n  2.:-erage of 6.43 "/'o of thee betahydroxy- 
butyric acid csci-eted contained cleuteriuim (calculated on the basis 
of one atclm t o  a i i i~lecalc  of w id ) .  Those receiving the P,y-cap 
roate excretccl 21 Iiyclroxy acid \27Iiicli averaged 10.89% of the deu- 
t e r o-co n t a in i 11 g acid . 

If the I~ttt~iii!-tlroXY~1it~i-ate had originated from the a,P-deu- 
terocaproa te wiely ti!- beta l)sitl;ition. then no deuterium would be 
presn t  Iiecausc tlie p ~;\i-Lon atom containing the deuterium would 
be re1)laced !I)- :L CadJoXJ-1 grou]). 'I'he retention of deuterium which 
did occur caii 1:est l)e csplained OII the basis of a delta oxidation. On 
the other hand the higher deiiteriiiii; content occurring after feeding 
tlie P,y-deutei-ocaproate would a! s o  seem to indicate that delta oxida- 
tion had played a part. lnrisrn~ich as the deuterium is retained to a 
greater extent when on tlie carbon than on the a carbon atom in 
betalii\-cli-os!-but!-rate,' t lx  higher retention here can be explained 
as partly traceable to delta oxidation with a consequent retention 
of the deuterium on the y position. These experiments would seem 
to indicate the probability that delta oxidation plays an important 
role in the oxidation of caproic acid. 
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Reaction of Dog's Colon to Subcutaneous Injections of Morphine. 

R. D. TEJIPLETQIY, E. .A. (;.41.,.\k1ERU.X, A K D  H. F. I \ ~ ~ ~ ~  

Froin the  Depcrrtments of Physiology, Lo?loln University School of Medicine, and 
the  University of Chicago. 

An increase in intestinal tone following the administration of 
morphine seems to be the most consistent result reported by various 
investigators. L4ccording to Plant and Miller' the most pronounced 
and lasting effect of morphine upon the colon of unanesthcsized 

1 Plant, 0. H., and Miller, G. H., J .  Pharm. and Esp. Therap., 1927, 32, 437. 
- 


