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spectrophotometric measurements, we found
that rats excreted a large fraction of the ad-
ministered dose as unmetabolized PA. The
guinea pig, a species which is resistant to the
nephrotoxic action of PA, reportedly excretes
even more of its dose unchanged, while the
rabbit, likewise resistant, metabolizes a ma-
jor fraction of PA to a ‘“‘substituted” product
of unknown structure(9). The species sus-
ceptibility(3) and structural specificity (15)
exhibited by PA are intriguing facets with
mechanistic implications, and comparative
metabolism studies may prove to be ueeful
investigational probes for the elucidatiou of
its mechanism of action.

Summary. The duantitative distribution
and excretion of aminonucleoside-8-C!* was
studied in normal and nephrotic rats. In the
8 hours following subcutaneous administra-
tion the normal rat excreted 65-709, of the
dose in the urine, half of which was un-
changed PA, and 15-26% in the feces. De-
spite being the target organ, the kidney con-
tained less than 0.25% of the dose, while the
liver contained considerably more. Nephrotic
rats excreted much less of the radioactivity—
total as well as in the form of unchanged PA.
The decrease in excretion of total radioactiv-
ity was attributed to its retention in an ex-
panded pool of body water characteristically
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seen in the nephrotic syndrome.
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Effect of Pilocarpine on Acid-Soluble Phosphate Compounds of Rat

Submaxillary Glands.

(27843)

R. H. DrrisBaca* anp E. GERLACH
Institute of Physiology, Freiburg i. Br., Germany

Recent work(1,2) indicates that the rate
of transfer of Ca*® into rat salivary glands is
relatively slow and is speeded by parasympa-
thetic stimulants. For example, pilocarpine
administration increases the rate of equilibra-
tion of Ca* in wvivo by 3-fold(1). Both up-
take and loss of Ca* by rat parotid glands are
increased by pilocarpine or acetylcholine when

* Fellow, Nat. Inst. Dental Research, U. S. Public
Health Service. Present address: Stanford Univ.
Schoo] of Med., Palo Alto, Calif.

studied én vitre(2). Rat salivary glands also
contain more calcium than other soft tissues
and approximately half of this calcium is lost
when secretory activity is stimulated maxi-
mally by pilocarpine administration(3). A
number of mechanisms can be postulated to
explain some of these findings. For example,
intracellular acid - soluble phosphate com-
pounds could bind calcium(4) or furnish en-
ergy for the transfer process(5). Hence,
changes in concentration or rates of incorpora-
tion of P32 are of interest.
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TABLE I. Effect of Piloearpine on Aeid-Soluble Phosphorus Compounds in Rat Submaxillary

Glands.
Control Pilocarpine
uM/g Do* uM/g %*
Orthophosphate 2.52 + .26 11.9 1.0 2.65 + .38 12.3 +1.5
Creatine phosphate .82 =+ .08 3.9+ 3 90 + .12 43+ .5
ATP 1.59 + .67 232+ .8 1.53 =+ .09 22.2 +1.6
ADP 49 =+ .05 4.6 + .3 .52 =+ .06 4.8 + 4
AMP 48 +.10 22+ 4 .39 +.03 1.8+ .2

Pilocarpine or saline (control) given 1 hr prior to analysis.
Arithmetic mean + S.E. for 5 rats in each group.

* % of total acid-soluble phosphorus.

Methods. Hooded male rats weighing from
200-250 g were used. Pilocarpine (10 mg/kg)
and P22 (200 xC) were given subcutaneously
in 0.15 M NaCl. At end of experiment, sub-
maxillary glands with attached sublingual
glands were carefully dissected under ether
anesthesia and then frozen in situ by apply-
ing tongs having 0.3 X 3.0 X 3.0 cm blades
cooled to temperature of liquid N,. Concen-
trations of acid-soluble phosphate compounds
in submaxillary glands removed by this pro-
cedure were not different from glands taken
from rats frozen by immersion in liquid N,
without prior dissection. For experiments
with P82, blood for specific activity determina-
tion of extracellular orthophosphate was
drawn from the heart immediately prior to
freezing of glands. The methods for prepar-
ing perchloric acid extracts, for chromatog-
raphy, and for counting radioactivity have
been described(6,7). Plasma acid-soluble in-
organic P and, in some cases, tissue acid-
soluble inorganic P were determined by the
methods of Berenblum and Chain(8) or Mar-
tin and Doty(9).

Results. Table T gives the concentration of
inorganic phosphate, creatine phosphate, and
adenosine phosphates of submaxillary glands
of control and treated rats. Administration of
pilocarpine 60 minutes prior to removal had
no apparent effect on the concentrations of
any of these substances or on total acid-soluble
phosphorus which averaged 652 pg/g wet
weight in control rats and 680 pg/g wet weight
in pilocarpine treated rats. Other phosphorus
compounds, including the guanosine, uridine,
and inosine nucleotides, and the hexose and
triose phosphates, were also visible on the
chromatograms but none showed evident dif-

ferences between control and treated rats.
These compounds were not analyzed.

The effect of pilocarpine on 30-minute in-
corporation of P22 into acid-soluble phospho-
rus compounds is shown in Table II. Al-
though the relative specific activity of the
various substances analyzed averaged 17-24%
higher in rats given pilocarpine, these difier-
ences were not statistically significant. From
60-70% of total radioactivity in acid extract
was recovered in fractions shown in the Table.

Specific activity of inorganic phosphate and
of total acid-soluble phosphate was also de-
termined 15 minutes after P32 subcutaneously
(Table III). At this time, inorganic phos-
phate specific activity was 22% higher and
organic phosphate specific activity was 35%
higher in pilocarpine treated rats as compared
to control. In these experiments, the amount
of acid-soluble P?2 which was not extractable
into iso-butanol was the same (69%) in both
control and pilocarpine treated rats, indicat-
ing that the rate of incorporation of P?? into
organic compounds was the same in both
groups.

TABLE II. Effect of Pilocarpine on 30-Min In-

corporation of P* into Acid-Soluble Phosphorus
Compounds of Rat Submaxillary Glands.

Relative speeific activity*

Control Pilocarpine
Orthophosphate 39.0+6 46.0 +- 6
Creatine phosphate 32.0 + 8 373 £ 6.8
ATP 20.5 + 6.7 241+ 54
ADP 16.6 + 5.5 20.6 + 4.6
AMP 7.3 +3.8 8.7+ 3.3

* Ratio X 100 = S.E. of P* specific activity in
fraction/specific activity in plasma inorganic phos-
phate 30 min after P* for 3 rats in each group.

Pilocarpine or saline (control) given 5 min prior
to P%.
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TABLE III. Effect of Pilocarpine on 15-Min In-
corporation of P* into Aecid-Soluble Fraction of
Rat Submaxillary Gland.

Relative specific activity*

P, P,
Control 20.3 7.6
” 23.9 7.9
i 25.8 12.2
" 20,0 9.7
Avg 225+ 14 9.4+ 12
Pilocarpine 30.1 12.7
” 24.8 8.3
7 30.1 18.0
" 24.8 11.7
Avg 274+ 1.5 12.7 = 2.3
P .05 15

*Ratio X 100 of specific aectivity in fraetion/
specific activity in plasma inorganic P. Each line
is 1 rat. P calculated by one-tailed t test.

P, — crthophosphate; P, = total acid-soluble
phosphorus.

Discussion. The effect of stimulation on
salivary gland phosphate compounds has been
studied by several investigators. For example,
Northrup(10) reported a 63% fall in creatine
phosphate in the anesthetized dog after elec-
trical stimulation. Bergonzi(11) found a loss
of phosphate from perfused dog glands on
stimulation. The source of phosphate in these
perfusion experiments was not determined.
In the present experiments, anesthesia was
limited to the time of removal of the gland.
Thus, the salivary glands of the rats in the
absence of anesthesia are able to maintain
unchanged concentrations of creatine phos-
phate and ATP during the increase in activity
brought about by pilocarpine stimulation. In
the present experiments, the effects of anes-
thesia were not examined.

The effects of pilocarpine on incorporation
of P32 into various components within the
salivary glands 30 minutes after administra-
tion of the radio-isotope appear to be limited
to an increase in rate of transfer of inorganic
phosphate into the tissue. Increases in rela-
tive specific activity induced by pilocarpine,
including inorganic phosphate, were approxi-
mately the same in all compounds which were
analyzed. An average increase of 22% in
relative specific activity of P?? in the gland
was also found in experiments of 15-minute
duration.

The rate at which orthophosphate in the
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gland reaches equilibrium with that in the
plasma appeared to be somewhat faster than
is true for Ca*(1). In the present experi-
ments, the specific activity of orthophosphate
in the gland reached 39% of plasma in con-
trol rats and 46% of plasma in pilocarpine
treated rats 30 minutes after administration
of P320,. In contrast, in control rats the spe-
cific activity of Ca* in the gland was 20%
of blood 30 minutes after Ca*® administration
whereas in pilocarpine treated rats gland Ca%
specific activity was 51% of blood 30 min-
utes after Ca*® administration. Thus, the rate
of equilibration of inorganic phosphate is
faster than calcium in control rats but slower
than calcium in pilocarpine treated rats. The
rate of transfer of phosphate is apparently
considerably higher than that of calcium since
a large fraction of the P32 appears in organic
combination.

The present experiments cannot be used to
answer the question whether creatine phos-
phate or ATP breakdown play a part in the
effects of pilocarpine on the gland. Incor-
poration of P32 into creatine phosphate ap-
pears to occur almost simultaneously with
transfer of P32 into the gland since relative
specific activities for intracellular inorganic
phosphate and for creatine phosphate must
be very nearly the same. The value of meas-
ured tissue orthophosphate specific activity is
somewhat higher than true intracellular ortho-
phosphate because inorganic phosphate pres-
ent in the extracellular space of the tissue
presumably has the same specific activity as
plasma inorganic phosphate and thus intro-
duces an error in the determination of the
intracellular inorganic phosphate specific ac-
tivity. Thus, the rate of incorporation of P32
into organic phosphates in the gland is limited
by the rate of entry of P32 into the gland.

Summary. 1. Administration of pilocar-
pine increases the rate of entry of P3% into
submaxillary glands of rats by approximately
20% but does not appear to have any addi-
tional effect on the rate of incorporation of
P?? into creatine phosphate or adenosine phos-
phates. 2. Pilocarpine administration does
not alter the concentrations of creatine phos-
phate or adenosine phosphates in rat submax-
illary glands.
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Effect of Deoxycorticosterone on Soluble Beef Heart Mitochondrial

ATPase.*

(27844)

MELVIN BLECHER
Department of Biochemistry, Schools of Medicine and Dentistry, Georgetown University,
Washington, D. C.

We have previously reported(1) that the
latent ATPase activity of fresh, untreated rat
lymphosarcoma and liver mitochondria is re-
leased by addition of deoxycorticosterone
(DOC) in vitro or in vivo and that, in con-
trast, ATPase activities of particulate and
solubilized fractions obtained by sonication
of lymphosarcoma and liver mitochondria are
inhibited by this steroid(2).

In an effort to determine whether or not
DOC inhibition of solubilized, mitochondrial
ATPase is a general phenomenon, we have
examined the effect of DOC upon a prepara-
tion of soluble ATPase isolated by Pullman
et al.(3) from beef heart mitochondria and
have found that the activity of this enzyme,
as determined by 2 different assay methods,
was inhibited by low concentrations of DOC.

Experimental. Doubly glass-distilled water
was used for preparation of solutions. Phos-
phoenolpyruvate (PEP), rabbit muscle lactic
dehydrogenase (LDH) and rabbit muscle py-
ruvic kinase (PK) were products of Boeh-
ringer and Soehne, Mannheim, Germany.
ATP, ADP, potassium pyruvate, and NADH

* This work was supported in part by grant from
Nat. Inst. Health, US.P.HS,, and in part by N.I.H.
grant to Dr. Abraham White while the author was
a member of the Faculty of Albert Einstein College
of Med.,, N. Y.

were purchased from the Sigma Chemical Co.,
St. Louis; DOC was a gift of Dr. P. Perlman,
Schering Corp., Bloomfield.

LDH was assayed spectrophotometrically
in a Beckman DU spectrophotometer at 30°
using 1.5 ml capacity silica cells of 10 mm
light path. Incubation mixtures contained,
in pwmoles, 0.65 KCl, 50 Tris-acetate buffer
(pH 7.4), 0.1 NADH, 3.0 pyruvate, and
water and LDH in a total volume of 1.0 ml.
When present, 0.025 ml of either propylene
glycol (PG) or a 0.02M solution of DOC in
PG were substituted for a portion of the
water. Reaction was initiated by addition of
LDH and the decrease in optical density at
340 my followed for 4 minutes. LDH as-
sayed at 453 units per mg protein, as calcu-
lated from the straight-line portion (first 2
minutes) of the curve.

PK was assayed spectrophotometrically in
a system containing, in pmoles, 70 KCl, 50
Tris-acetate buffer (pH 7.4), 10 MgCl,, 0.1
NADH, 1.0 PEP, 0.24 ADP, and water, 0.05
ml of LDH (14.1 units per ml) and PK in a
total volume of 1.0 ml; PG and DOC, where
present, were added as described above. Re-
action was initiated by addition of LDH and,
after the optical density at 340 mu had fallen
to an equilibrium value, 0.05 ml of PK was
added and the optical density decrease fol-



