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30-min incubation at 37°), uptake of exogenous catecholamine was similarly obtained. This uptake
by preincubated subcellular fractions probably reflects the net difference between the rates of release
and rates of concentration; interdependent but separate mechanisms may be found to control each
of these processes.

The administration of reserpine to the rat (5 mg/kg i.p.) 24 hr prior to the experimental period
clearly diminished the uptake-capacity of subcellular fractions prepared from these animals, but did
not block it completely (Fig. 2).

These data demonstrate that subceliular fractions of rat brain possess a mechanism for concentrating
exogenous noradrenaline similar to that shown for other neural structures.
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The effect of ricinoleic acid and phenolphthalein on creatine phosphate levels
in the rat intestine in vitro

(Received 16 October 1962; accepted 4 December 1962)

MANY recent reports concerning movement of the intestine and intestinal smooth muscle have
demonstrated the close relationship between the motility and the energy metabolism.!~*> Some
authors observed® that a high concentration of ricinoleic acid and phenolphthalein (102 to 10-* M)
inhibited respiration of intestinal slices of rats, whereas a lower concentration (107% to 107 M)
stimulated the respiration slightly but significantly. It was probable that the respiratory stimulation
by these drugs was caused by an interference with the formation of energy-rich phosphate bonds. The
present paper therefore deals with the study of the action of these drugs on creatine phosphate levels
in the rat intestine. .

After adult albino rats, weighing 150 to 200 g, were sacrificed by decapitation, the intestinal tract
was removed, opened lengthwise, and washed with saline. Both small and large intestine were used
in this experiment; 300 to 700 mg of slices were incubated in 2 m! of Krebs-Ringer medium at pH
7-4 in which the concentration of Ca?' was 0:001 M. At the end of the incubation period, the pieces
of tissue were homogenized with two volumes of 109 trichloroacetic acid at —10” and then centri-
fuged at 0°. Free and total creatine were determined on aliquots of the supernatant by the colori-
metric method of Eggleton et al.,” as used by Ennor and Rosenberg.® The difference between the two
was taken as the measure of creatine phosphate. It was confirmed that the color formation was not
affected by the concentration of the drugs used.
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During 30-min incubation in the medium at 37°, creatine phosphate levels of slices decreased more
than 50%;. As 0-01 M glucose was added to the medium, the levels did not decrease but slightly
increased, although they were lower than those on skeletal, cardiac, and smooth muscle.t ®-12

The experimental results are summarized in Table 1; in the presence of ricinoleic acid and phenol-
phthalein, creatine phosphate levels in the intestine were always lower than control values. At 10— M

TABLE 1. EFFECT OF RICINOLEIC ACID, PHENOLPHTHALEIN, AND
2,4-DINITROPHENOL ON CREATINE PHOSPHATE LEVELS OF THE RAT INTESTINE*

Small intestine Large intestine
Creatine Total Creatine Total
phosphate creatine phosphate creatine
in in in in
tissue medium tissue medium
(ng/g wet wt) (ng) (ng/g wet wt) (vg)
Controls (8) 3244 + 66 454 - 5-1 652 -+ 12-7 150 4+ 29
Ricinoleic acid
10-¢ M 4 59 4. 53 44:6 1 98 234 4 131 145 =03
Phenolphthalein
10" M 4) 205 + 77 606 + 5-8 189 =~ 134 26-3 - 5-4
2,4-Dinitrophenol
103 M 3) 3217 562 - 60 10-5 -+ 5-5 216 - 16
2,4-Dinitrophenol
10— M 2) 11-2 - 41 49-3 = 52 394 - 133 18:3 - 4-2

* Reaction mixture: 0:01 M glucose, 0-001 M Ca2* in Krebs Ringer solution; figures within
parentheses represent the number of experiments; values are - standard devnatlon

ricinoleic acid the rate of reduction was 829 in the small intestine and 64 %/ in the large; at 10~ M
phenolphthalein it was 37 % in the small intestine and 71 % in the large. 2,4-Dinitrophenol also reduces
creatine phosphate levels in the intestine. At the same time it was observed that 2,4-dinitrophenol
increased the oxigen consumption by 20 to 30%. Furthermore, with higher concentration of 2,4-
dinitrophenol! the creatine phosphate levels were not only decreased to a great extent but, also,
creatine leaked from the intestine to the medium; 10-7 M phenolphthalein, regardless of the rate of
the decrease of creatine phosphate, leaked creatine into the medium.

The results of the experiment suggest that the effects of ricinoleic acid and phenolphthalein are the
same as those of 2,4-dinitrophenol, which is known to interfere with oxidative phosphorylations,
even if leakage of creatine from slices to the medium was also stimulated by phenolphthalein.
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