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SUMMARY

I. In the investigation of NAD glycohydrolase (EC 3.2.2.5) in the small intestine
of the rat, the properties of this enzyme solubilized by lipase (glycerol-ester hydrolase,
EC 3.1.1.3) and purified 250-fold were found to be similar in essentials to its properties
found in other tissues. The Ky, values for NAD and NADP were 2.7- 1075 and 3.8-10~%
M, respectively.

2. An over 709, inhibition of NAD hydrolysis was observed in the presence of
less than 1- 107 M NADP when NAD was used at a concentration of 6.25-107% M as
substrate. In contrast to the NADP effect on the NAD cleavage, a slight effect of NAD
on the hydrolysis of the NADP was observed.

3. The permeability of pyridine nucleotide in the small intestine was studied. No
penetration of [Y*C]NAD prior to degradation to [*C]nicotinamide was observed. This
result would indicate that NAD glycohydrolase may contribute to the absorption of
the pyridine moiety of NAD, which would be found significant in the diet.

INTRODUCTION

NAD glycohydrolase (EC 3.z.2.5) catalyzes the reaction NAD + H,O — nico-
tinamide 4+ ADP-ribose and is perhaps the most important enzyme in animal tissues
which destroys NAD, although the existence of this enzyme reaction in cellular me-
tabolism is yet to be proven. This enzyme (originally named NAD nucleosidase) ap-
pears to be bound to microsomal particles from several of the mammalian tissues, and
it is also capable of transferring nicotinamide or some other pyridine base to the ADP-
ribose moiety of NAD!-8, Furthermore, it has been reported that the specificity for

Abbreviation: PCMB, p-chloromercuribenzoate.
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NAD and NADP is not altered by purification®!?. Thus it appears that the hydrolytic
activity of glycohydrolase toward NAD and NADP is found in a single enzyme; how-
ever, Hofmann!!, and Hofmann and Rapoport? have solubilized, separated and puri-
fied specific NAD and NADP nucleosidase from rabbit erythrocytes. Leone and Bona-
duce®® obtained similar data to those of Hofmann in their investigation of soluble
pyridine nucleotide nucleosidase found in seminal vesicles. Although the properties of
microsomal NAD glycohydrolase has been investigated in several parenchymal or-
gans®19,14-17 ng report of this enzyme from the digestive canal has yet been published.

From their experiments on the ¢ vivo efficacy of the precursors of NAD, Minard
and Hann!® concluded that intraperitoneally injected NAD is cleaved extra-hepatical-
ly and that the pyridine moiety is resynthesized to NAD in the liver because of the
prolonged rise of NAD and also because of the maximal level common to those pro-
duced with the other precursors. On the other hand, Everse ¢f al.!® reported that pyri-
dine nucleotides may enter the liver without cleavage following an intraperitoneal
injection of NAD. Deguchi et a/.2° could find no permeability of pyridine nucleotide
into cell membrane prior to degradation to at least the ribonucleoside level in brain.
Since pyridine nucleotide would be found in significant amounts in the diet, the be-
havior of NAD glycohydrolase in the intestinal tract might be of interest.

We purified the enzyme from rat small intestine 250-fold and studied its prop-
erties. Furthermore, it will be seen to be probable that NAD glycohydrolase in the
small intestine may contribute to the absorption of the pyridine moiety of NAD.

MATERIALS AND METHODS

Maierials

White male rats of the Wistar strain, weighing between 18u-z00 g, were used in
all experiments except where indicated. They were maintained on an Oriental Yeast
solid diet fed ad Libitum, and were allowed free access to drinking water. Lipase
(glycerol-ester hydrolase, EC 3.1.1.3) (from hog pancreas, type II), NAD, NADP and
alcohol dehydrogenase (alcohol: NAD oxidoreductase, EC 1.1.1.1) were obtained
from Sigma Chemicals. Glucose-6-phosphate dehydrogenase (D-glucose-6-phosphate:
NADP oxidoreductase, EC 1.1.1.49) was purchased from the Boehringer Co. The
[YCINAD (nicotinamide-7-labeled) was obtained from the Radioactive Centre,
Amersham. The other chemicals were purchased from Nakarai Chemicais, Kyoto.
Germ-free rats were obtained from Drs Y. Kotake and T. Hama, Kobegakuin Uni-
versity, Kobe.

Methods

Enzyme assay

Glycohydrolase activity toward NAD and NADP was measured by a modifica-
tion of Kaplan’s method?!, In this procedure, the activity was assayed by measuring
the decrease in absorbance at 327 nm as follows except where indicated: a reaction
mixture containing 200 gmoles citrate-phosphate buffer (pH 6.5), 0.2 umole pyridine
nucleotide and 0.2 ml of enzyme preparation in a volume of 0.5 ml was prepared. After
incubation of the mixture at 37 °C for 10 min, § ml of 1.0 M KCN were added and the
mixture was read at 327 nm with a Shimazu multipurpose spectrometer, MPS 50. A
control tube was added with cyanide at zero time. When the crude preparation was
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used as enzyme, the reaction was stopped by the addition of 10%, HCIO, and the
neutralized supernatant solution, after centrifugation at 5000 X g for 10 min, was
emploved for assay as reported previously?2. In some cases, alcohol dehydrogenase
and glucose-6-phosphate dehydrogenase methods?.2® were also carried out for the
enzyme assay. The amount of nucleotide was calculated by using the extinction coeffi-
cients 5.90-10% cm?/mole in the KCN addition method and 6.2z 10% cm?/mole in both
dehydrogenase methods. I unit of enzyme activity was defined as the amount cleaving
1 umole of coenzyme per 10 min. Enzyme concentration was so adjusted that nucleo-
tide hydrolysis would be less than 15%, at any substrate concentration. The 5'-nucleo-
tidase (5'-ribonucleotide phosphohydrolase, EC 3.1.3.5) and glucose-6-phosphatase
(D-glucose-6-phosphate phosphohydrolase, EC 3.1.3.9) activities were measured by
methods previously described®. Protein was determined by the method of Lowry et
al.®. ADP-ribose and P-ADP-ribose were prepared as previously described?S.

Solubilization and purification of enzyme

A crude preparation of the whole homogenate, removed cell debris and nuclear
fraction was made by centrifugation at 600 X ¢ for 10 min and this was employed as
the first step towards enzyme purification. This step was adopted because the mito-
chondrial fraction frequently exhibited much cross-contamination of microsomes in-
volving NAD glycohydrolase. The purification of the enzyme was carried out as fol-
lows:

Step 1. The rats were sacrificed by exsanguination. The small intestine was re-
moved, cut longitudinally, washed thoroughly with ice-cold 0.85%, NaCl solution and
cut into small pieces with scissors. The intestinal sections were then homogenized
with g vol. of 0.25 M sucrose solution in a Teflon homogenizer. The homogenate was
centrifuged at 600 X g for 10 min and the supernatant solution was referred to as
crude preparation,

Steps 2 and 3. The enzyme solubilization was carried out as reported by Swis-
locki and Kaplan®. The crude preparation was recentrifuged at 105 ooo X g for 60
min and the precipitate was suspended in a 0.01 M phosphate buffer (pH 6.5) at 0.2
vol. of original homogenate. The suspension was incubated at 37 °C for 15 min with
2.5 mg of lipase per ml. After incubation, the suspension was immediately chilled at
0 °C in an ice water bath and then centrifuged at 105 000 x g for 60 min. Under these
conditions, incubation for about 15 min was required for a 609, solubilization of the
enzyme. If the incubation time was increased, however, the activity of the enzyme
solubilized by lipase was reduced as reported by Swislocki and Kaplan®.

Step 4. The solubilized enzyme was applied to a DEAE-cellulose column, 2.5
cm X 60 cm, equilibrated with o.o1 M potassium phosphate at pH 7.5. Elution of
the enzyme was carried out with the same buffer. Enzyme activity was associated
with the first peak which was not absorbed under these conditions.

Steps 5 and 6. The contents in the tubes corresponding to the enzyme activity
peak were pooled. The pooled solution was concentrated to 1o ml by ultrafiltration
through a G 10 T membrane (Nihonshinku, MC-2 type) at 4 °C under a nitrogen at-
mosphere at a pressure of 4 kgfcm? The concentrated enzyme was applied to a
Sephadex G-200 column, 2.5cm X 40 cm, equilibrated with a 0.0t M potassium
phosphate buffer at pH 7.5. The enzyme activity was eluted between tubes No. 22-29,
when 5 ml of eluate was collected per each tube. The enzyme was pooled and concen-
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trated to 5 ml by ultrafiltration as described above. Ifurther purification was achieved
by a second gel filtration on a Sephadex G-z00 column, 2.5 cm X 40 cm, under the
same conditions as those of the first column chromatography. Tubes presenting the
highest specific activity (about 40-50 units per mg) were pooled and were referred to
as the purified enzyme.

Studies on absorption of NAD in small intestine

Rat intestine, rinsed out 7xn s#f%, was removed from the animals and everted.
One end of a 8-cni segment of ileum was closed with a ligature while the opposite end
was tied around the lower end of the canula according to the method described by
Crane and Wilson2. The samples were incubated at 37 °C with 0.8 ml saline solution
on the serosal side and the same solution containing [C]NAD (0.25 uCi, 0.25 umole)
on the mucosal side. At the times indicated, aliquots of both solutions were pipetted
and the radioactivity was measured by a Horiba scintillation spectrometer. For the
identification of *C-labelled compound, the samples were chromatographed on Toyo
No. 51 filter paper with authentic samples. Nicotinamide and NAD were identified by
chromatography of the samples with Solvent I (r-butanol-water—conc. NH,OH,
680:114:6, by vol.), Solvent II (1 M ammonium acetate (pH 5.1)-ethanol, 3:7, v/v)
and Solvent III (pyridine-water, z:1, v/v). The radioactive spots on the paper cor-
responding to the ultraviolet absorption of the authentic samples were counted by
scintillation spectrometer.

RESULTS

Tissuc and subcellular distribution of NAD glycohydrolase

Comparative NAD glycohydrolase activity in various rat tissues is shown in
Table I. Next to the activity in the spleen, that in the small intestine proved to be
highest when compared with that found in other tissues tested, and it appears to be
rather evenly localized, although the proximal and middle portions of the small
intestine demonstrate a somewhat higher activity than do the distal portion and the
large intestine. Significant activity could not be detected in the stomach.

TABLE I

COMPARISON OF NAD GLYCOHYDROLASE ACTIVITY IN VARIOUS RAT TISSUES

A portion (1 g) of each organ was removed and homogenized with g vol. of 0.25 M sucrose solution.
The homogenate was employed as enzyme. The assays of NAD glycohydrolase were performed
as described in the text. Each value is an average determination for three rats. The small intestine
was divided into three portions. A indicates the proximal, B the middle and C the distal portion.

Tissue Activity (units|g wet tissue)
Spleen 71.3
Liver 2I.1
Brain 12.2
Stomach 3.5
Small intestine A 29.7
Small intestine B 26.8
Small intestine C 16.3
Ascending colon 17.1
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Fig. 1. Subcellular distribution of NAD glycohydrolase, 5'-nucleotidase and glucose-6-phosphatase
in the small intestine. 5 g of the middle part of the small intestine were homogenized with 9 vol.
of cold 0.25 M sucrose solution. The homogenate was separated into the principal subcellular
fractions by the differential centrifugation described by Hogeboom and Schneider?”. 5’-AMP and
glucose 6-phosphate were used as substrates for the assays of 3’-nucleotidase and glucose-6-
phosphatase, respectively. The other conditions are described in the text.

The subcellular distribution of small intestinal NAD glycohydrolase was stu-
died. As shown in Fig. 1, the subcellular distribution of this enzyme in the smali
intestine was found to be mostly localized in microsomes similar to that appearing in
other tissues previously reported upon®. Glucose-6-phosphatase and 5'-nucleotidase
activities were also recovered in the same fractions found with NAD glycohydrolase
under the conditions described here.

Purification of the enzyme

A typical result of the purification according to the method described above is
given in Table II. The last purification step on the 2nd Sephadex G-200 column
chromatography yielded a 250-fold purification of the original material with an 8.59%,
recovery rate. Furthermore, the cleavage ratio for NADP and NAD was found to be

TABLE L
PURIFICATION OF ENZYME

The enzyme activity of each fraction was assayed as described in the text. One unit of enzyme
activity hydrolyzes 1 umole of NAD per 10 min.

Fractions 1 olume Total

Total Yield Specific
(ml) protein activity (%) activity
(mg) (units) (units{mg)

Crude preparation 500.0 3173.9 634.7 100 0.19
105 000 X g precipitate 114.2 1225.7 444.3 70.0 0.36
Preparation in solution 90.0 570.5 270.0 42.0 0.47
DEATE-cellulose 82.0 157.9 166.1 26.0 1.05
1st Sephadex G-200 40.4 4.9 76.7 12.0 15.65
2nd Sephadex G-200 35.1 1.3 54.6 8.6 42.00
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about 0.35 during purification, when the substrate had been adjusted to a concentra-
tion of 4-10~* M (data not shown).

Time course of reaction, and effects of enzyme concentration and pH on activity

As to the effect of incubation time at 37 °C on NAD hydrolysis, the reaction was
barely linear for at least 15 min and the hydrolysis of NAD was found to be quite
proportional to the amount of enzyme present under the given conditions {data not
shown). As had been seen in other tissues, small intestinal glycohydrolase also ex-
hibited a relatively broad pH optimum in the range 5.5 to 8.0 when NAD was used as
substrate, with the highest activity obtained at 6.5 (data not shown).

Inhibition studies

It has been reported by many investigators that NAD glycohydrolase in micro-
somes are inhibited by nicotinamide, 3-acetylpyridine and several metals. We also
studied this point with the small intestinal enzyme. As shown in Table III, nicotin-

TABLE III

INHIBITORS OF NAD GLYCOHYDROLASE

Inhibitors were added to the standard assay system which contained 0.3 unit of purified enzyme.
All additions to the solutions were adjusted to pH 6.5 immediately before use.

Compounds Concentration (M) Inhibition (9,)
None o
Nicotinamide 1-1072 81.2
1-1073 57.5
1-1074 14.8
HgCl, 1-1072 96.2
1-1073 72.5
1-107% 8.8
PCMB* 1-1074 [
3-Acetylpyridine 1-1072 17.7
1-107% 5.0
N-Diethyl nicotinamide 1-1073 o
N-Ethyl nicotinamide 1-1073 o
N-Methyl nicotinamide 1-1073% o
ATP 1-1073 [¢]
ADP 1-1073 o
AMP 1-1073% o
Cyclic AMP 1-1073 o
Dithiothreitol 1-107% o]

|
|
|
|
|

* Preincubated at 37 °C for 10 min.

amide and HgCl, were found to be potent inhibitors, but 3-acetylpyridine was found
weak and p-chloromercuribenzoate (PCMB) impotent. Furthermore 509, of the hy-
drolytic activity could be inhibited with 0.9*10~% M nicotinamide (data not shown).
The inhibition was seen to be noncompetitive with a K; for nicotinamide of 8.8-10—*
M (Fig. 2). The other chemicals tested here did not inhibit the hydrolysis of NAD
when these compounds were added to the reaction mixture at a concentration of
1-107% M, although Apitz ¢t al3' reported that dithiothreitol produced a marked
inhibition in the pig brain enzyme.
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Fig. 2. Dixon plot® to determine the K; for nicotinamide of NAD glycohydrolase activity. [S] is
the concentration of NAD.
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Effect of substrate concentration

Fig. 3 shows a plot of enzyme activity versus substrate concentration. A Line-
weaver-Burk plot of this enzyme shows the apparent K, for NAD and NADP to be
2.7-107% and 3.8-107% M, respectively. The values are almost identical with those
obtained from the purified spleen enzyme!®, but not with those obtained from the
other tissues32-34,

Effect of NADP and NAD on the hydrolysis of NAD and NADP, respectively

IFrom the data described above, it seemed possible that NADP could inhibit
NAD cleavage but that NAD would have less influence on NADP hydrolysis. As
anticipated, the NADP added to the reaction mixture progressively inhibited the
glycoside cleavage of NAD. As shown in Fig. 4, over 70%, inhibition of NAD hydrolysis
was observed in the presence of less than 1-10~% M NADP when the NAD concentra-

e g |8
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5 g K y=38%107¢M
o
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[NAD] x 108 (M) NADF] x 108 (M)

Fig. 3. Rate of hydrolysis as a function of NAD or NADP concentration. Reaction mixture
containing 200 umoles citrate—phosphate buffer (pH 6.5), 0.05 units of purified enzyme and several
concentrations of substrate in a total volume 2.5 ml. After incubation at 37 °C for 10 min, 2.5 ml
of a 2 M KCN solution were added and the mixture was read at 327 nm in the expanding spectro-
photometric system. The other conditions are described in the text. (A) Rate of hydrolysis as a
function of NAD concentration. {B) Ratc of hydrolysis as a function of NADP concentration.
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tion as substrate was 6.25-10-5 M. These results are not due to the effect of an inter-
action between NADP or P-ADP-ribose and alcohol dehydrogenase on the determina-
tion of NAD glycohydrolase activity. Furthermore, P-ADP-ribose, at any concentra-
tion, had no inhibitory effect on enzyme activity (data not shown). In contrast to the
NADP effect on NAD cleavage, the effect of NAD on the NADP hydrolysis under the
same conditions was slight (Fig. 4). These phenomena would be in accord with the
difference in K,, values for the two nucleotides. Therefore, when NAD was employed
as substrate at a concentration of 2+ 103 M, the inhibitory effect due to NADP was
found to decrease clearly, but no significant influence of NAD could be observed on

Activity (%)

NAD 2x1073M

15
o]

AN

o]
~—__o NAD 6.25x1075M

[¢} 2 4 6 8 10
[Nuclectide] x 105 (M)

12 14

Fig. 4. Effects of NADP and NAD on the hydrolysis of NAD and NADP, respectively. The assay
reaction mixture contained 200 ymoles of citrate-phosphate buffer (pH 6.5), 0.1 unit of purified
enzyme, 6.25+ 1075 or 2- 10-3 M of the substrate and various concentrations of the other coenzymes
in a total volume of 2.5 ml. After incubation for 10 min at 37 °C 2.5 ml of a 0.01 M Tris—ethanol
solution containing sufficient yeast alcohol dehydrogenase for assay of NAD cleavage or 2.5 ml
of a glucose-6-phosphate solution containing sufficient glucose-6-phosphate dehydrogenase for
assay of NADP cleavage were added, respectively. The absorbance of the solution was read at
360 nm. The rate of coenzyme cleavage with no other nucleotide additions was set at 100%,.

the hydrolysis of NADP as substrate at a concentration of 2-107® M. Although p-
ADP-ribose was found to be a very specific inhibitor for NADP dehydrogenase®, the
small amount of P-ADP-ribose produced by NADP cleavage had no influence on the
assay of NADP glycohvdrolase activity by the glucose-6-phosphate dehydrogenase
method under the conditions described in the legend to Fig. 4. These results, together
with the data on substrate specificity during enzyme purification, indicate that the
catalytic site for NAD appears to be identical with that of NADP in the small intes-
tine.

M olecular weight

The estimation of molecular weight was carried out by gel filtration on a cali-
brated Sephadex G-200 column giving an elution proportional to the logarithm of the
molecular weight as described by Andrews®¢. In the linear range, the purified enzyme
yielded an elution volume slightly larger than that for bovine serum albumin. On this
basis the enzyme from rat small intestine has a molecular weight of approx. 85 000.
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Intestinal NAD glycohydrolase activity in embryonic and germ-free vats

It is widely recognized that NAD glycohydrolase activity during fetal develop-
ment is lower than that during adulthood3”-3%. To see the difference between the en-
zyme activity in the fetus and that in the adult, respective assays were carried out. As
shown in Table IV, the embryo 3 days before birth presented a lower enzyme activity
than the adult, but the germ-free adult displayed no difference from the conventional

TABLE 1V

COMPARISON OF THE INTESTINAL NAD GLYCOHYDROLASE ACTIVITY OF VARIOUS RATS

The assay conditions were described in the legend of Table I. The number of separate experiments
is shown in parentheses.

Rats

Activity* (%)
Conventional (7) 100
Embryo™* (3) 75.0
Germ-free (1) 06.8

* The value for the conventional rat was settled at 1009.
** 3 days before birth.

adult in this respect. These results also indicate that NAD glycohydrolase activity in
the small intestine is not due to microorganisms present in the small intestine, al-
though bacilli present in the mucous membrane of the pars preventricularis of the
conventional rat act upon nicotinamide deamidation in rat stomach40.41,

Fate of NAD in isolated small intestine
To see the fate of NAD in the small intestine and the permeability of NAD into

{4
100
>
> -3‘?
2 o
2 Q
: .3
o
© €
42
£ sot A S
o] o
= P
9,
A 1
A/
. . . X

[e] s} 20

Incubation (min)

Fig. 5. IFate of NAD in isolated small intestine. The rat small intestine was removed, rinsed out
and everted. An ileal segment of 8 cm was incubated with 0.8 ml saline soltuion on the serosal side
and 8 ml of the same solution containing [*CJNAD {o.25 uCi, 0.25 umole) on the mucosal side,
according to the method of Crain and Wilson?®. At the time indicated, aliquots of the mucosal
side solution were pipetted to the same volume of 0.1 M acetate solution to stop enzyme action
and then chromatographed in Solvent II for separation of the “C-labeled compound produced
during incubation. @—@, NAD; O (O, nicotinamide. Aliquots of the serosal side solution
were also pipetted and the radioactivity was measured. /\ A\, radioactivity in the serosal
side solution (note that these values are expressed as 40 x scale).
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Sample J
N

s Nicotin-

:_?;’1 NAD Lz amide
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Standard

Origin Re 0.20 R 078  Solvent front

Fig. 6. Radioactive scan of chromatogram of the 14C-labeled compound in the serosal side. A por-
tion of the solution in the serosal side obtained from the experiment described in Fig. 5 was
chromatographed in Solvent II. Authentic standards were chromatographed at the same time,
The instrument was set at 0.3 K.

the mucosal membrane, the metabolism of [1#C]NAD in isolated everted small intes-
tine was investigated. As shown in Fig. 5, a decrease of [1*C]NAD following an increase
of [1Clnicotinamide was observed in the mucosal side following incubation at 37 °C.
Furthermore, no other detectable compounds such as NMN or nicotinic acid were ob-
served, and the radioactivity in the serosal side increased linearly during incubation.
The radioactive compound in the serosal side was analyzed by paper chromatography
5 and 2o min after incubation in Solvent systems I, 1T and III, as described under
Materials and Methods. Fig. 6 shows that nearly all this compound is present as
nicotinamide and that neither NAD nor its derivatives could be detected. These re-
sults indicate that the NAD present in the small intestine had been cleaved to
nicotinamide and had entered the portal vein.

DISCUSSION

Microsomal NAD glycohydrolase has been investigated in various organs, but
the presence of this enzyme at a relatively high activity level in tlie small intestine has
remained unnoticed and the investigation of its properties has been neglected. Recent-
ly, particulate NAD glycohydrolase from various tissues has been solubilized by tryp-
sin digestion!®42 and with lipase®43. We were also able to solubilize NAD glycohydro-
lase from rat small intestine with porcine pancreatic lipase. As reported here, a com-
parison of the properties of rat small intestinal enzyme with those of other mammalian
tissues demonstrates that they are similar types of NAD glycohydrolase. The Ky,
values for NAD and NADP in the small intestine were 2.7-10-% and 3.8-107% M,
respectively. Dickerman et al.1° reported the Michaelis constants for NAD and NADP
from rat spleen to be about 2.3-107% and 6.0-107% M, respectively, and that NAD
hydrolysis could be reduced by the addition of NADP into the reaction mixture. From
the data described in Fig. 4 and ref. 10, it is possible to conclude that NADP may in-
fluence the NAD levels through the inhibition of NAD glycohydrolase activity in vivo,
because the K, value for NADP is lower than that for NAD.

The physiological role of microsomal NAD glycohydrolase is yet unknown. The
points thus far reported are: (a) the NAD level may be influenced by NAD glyco-
hydrolase?2:43,44 and (b) the nicotinamide normally released by NAD glycohydrolase
could be incorporated into NAD*. The data offered in the present report would sug-
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gest that NAD contained in the diet may be cleaved into nicotinamide by NAD glyco-
hydrolase in the mucous membrane of the small intestine and then enter the portal
vein. Since it has been reported that nicotinamide may enter the NAD biosynthetic
pathways via nicotinamide mononucleotide without deamidation to nicotinic acid in
perfuscd rat liver®$, in contrast to the previous observations of NAD biosynthesis in
mammals??.8, the cleavage of the glycoside linkage of NAD present in the diet should
produce a powerful effect on NAD formation in mammals. Furthermore, it is interest-
ing to speculate that the stringent control of the NAD glycohydrolase by NADP
would point to the biological relevance of this problem.

Although Everse ef al.1® expressed the possibility that pyridine nucleotides may
enter the animal cells intact, the present observations along with the data described
in ref. 20 would not support such a supposition. However, this disagreement in results
may be due to the differences in pyridine nucleotide amounts used by the different
investigators. The amount of labeled pyridine nucleotide used by Everse ¢f al.2® in
their experiments was 1600 mg per kg body weight. This value is much greater than
that used here, and most of the pyridine nucleotide injected into the intraperitoneal
cavity may have been absorbed without cleavage. These apparently opposite results
may, because of differences in pyridine nucleotide concentration, complement rather
than contradict each other.
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