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20 min periods during stimulation at a frequency of
20/sec, the same authors found a reduced rate of ACh
liberation the first 1/, h after cutting. After that time, the
ACh liberation returned to approximately the precutting
value. These temporary effects can probably be avoided
when recordings are made at later stages after cutting
(Figures 1 and 2). On the other hand, HuBBARD and
WiLris? demonstrated that presynaptic hyperpolariza-
tion, though increasing the absolute EPP amplitudes,
did not substantially counteract the progressive decline
of these amplitudes in curarized preparations. This seems
to rule out hyperpolarization as an explanation of the
differences between the tetanic trains here presented
{Figure 1 B and C, and Figure 2 B) and those seen during
later stages of curarization.

If the records of the tetanic EPP trains presented above
give a correct picture of the normal course of transmitter
release during tetanization, the mechanisms involved in

Intestinal Transport of Glucose and Sodium:
Changes in Alloxan Diabetes and Effects of
Insulin

SoLls! has reported that insulin stimulated glucose ab-
sorption from intestinal loops, but it has been suggested
that changes in blood sugar levels may have been respon-
sible for the effect??. Insulin in vitro failed to increase
galactose uptake by rings of hamster intestine4. In view
of these conflicting reports, it seemed of interest to study
effects of insulin on glucose transport in vitro by everted
segments of rat intestine, a preparation free from the in-
fluences of changes in blood composition and flow. Several
reports indicate that glucose absorption is increased in
alloxan-diabetes5-7, but results concerning effects of insu-
lin again conflict. Recently, it has been shown that inti-
mate relationships exist between intestinal transport of
Na and glucose®~19, but there appear to be no reports on
effects of insulin and the alloxan-diabetic state on Na
absorption. Therefore, glucose and Na transport in
alloxan-diabetes and the effects of insulin in normal and
diabetic rats were studied.

Male Holtzman rats weighing about 300 g were used.
All were fasted for 18 h prior to sacrifice. One 15 cm seg-
ment of upper jejunum and a second of lower jejunum and
upper ileum were taken from each rat and incubated for
90 min in a Dubnoif shaker. The buffer was a Krebs-
bicarbonate with glucose 3 mg/ml. Details of segment
preparation and incubation appear elsewhere!l, Alloxan
was given by tail vein at a dose of 40 mg/kg after a 24 h
fast, blood sugar determined one week later and rats with
values above 300 mg9%, considered diabetic. All were
sacrificed 13 or 14 days after alloxan. Insulin was ad-
ministered in divided doses, half as PZ1 18 h before sacri-
fice and the rest as Lente Iletin 1 h before sacrifice.
Glucose in the serosal (absorbed) fluid was determined by
the Somocyr method?!? and Na by flame photometry.
Segments were dried to constant weight and absorption
in pg/mg tissue dry weight determined.

Effects of insulin in normal animals appear in the Table.
The term ‘absorption’ means net transfer from mucosal
(outer) fluid to serosal fluid, The hormone caused a
marked increase in glucose absorption and a small de-
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this release at the mammalian neuro-muscular junction
seem to be more persistent than generally assumed.

Zusawmmenfassung. Am isolierten Phrenicus-Zwerchfell-
priaparat der Ratte wurden, nach transversaler Durch-
schneidung der Muskelfasern auf jeder Seite der End-
plattenregion, Endplatten-Potentiale, ohne Zusatz von
modifizierenden Substanzen, intrazelluldr registriert.
Wihrend kurzdauernder tetanischer Nervenreizung er-
wies sich der Abfall der EPP-Amplituden als unerheblich
und die Freisetzung des neuro-muskuliren Ubertrigers
Acetylcholin bei Siugetieren wihrend des Tetanus, ent-
gegen der gewdhnlichen Auffassung, als offenbar an-
haltender.

G. LILLEHEIL

Division of Toxicology, Novwegian Defence Research
Establishment, Kjeller (Novway), February 15, 1965.

Effects of insulin and alloxan diabetes on Na and glucose transport

Group No.of Glucose  Serosal fluid Na Fluid
seg- absorption glucose con- absorption absorption
ments (ug/mg/h) centration  {ug/mgfh) (mg/mg/h)

{mg/ml)

Normal 11 4846 744+06 118411 43403

Normal 11 804+ 5% 113404 9.0 1.1% 4.2+ 0.4

insulin

0.75 u

Normal 6 45 -4 8 79415 98 2.3 35408

Diabetic 6 96 - 5» 10.8 4- 0.6* 19.0 4- 2.1» 7.0 4- 0.7®

Diabetic 6 96 + 8 9.6+ 06 191415 7.9406

Diabetic 8 96 + 9 11.4 + 0.75 13.7+ 1.1* 6.2 & 0.5%

insulin

0.75 u

Diabetic 6 804-6 111403 125416 52405

Diabetic 8 6+ 7 1254 0.5% 9.5 4 0.6* 4.0 4- 0.32

insulin

2.50 4

Mean -+ S.E, » P < 0.05,
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crease in Na absorption. The high final serosal fluid glu-
cose concentrations seen in the insulin treated rats indi-
cate a marked increase in the sugar concentrating ac-
tivity of the mucosal cells, a process which has also been
taken to be a measure of sugar transport?®, Since water
accompanies Na movement from mucosal fluid to serosal
fluid, the small intestine does not concentrate Na, and
absorption is generally taken as the measure of Na trans-
port2, Segments from alloxan-diabetic rats transported
more glucose than non-diabetics, confirming the results of
previous studies. In addition, Na transport was approxi-
mately doubled in the diabetic animals. The final series of
experiments was concerned with the effect of insulin in
alloxan-diabetes. Given first at the same dose level em-
ployed in normal rats (0.75 Uj/rat) the hormone de-
pressed Na absorption and increased serosal fluid glucose
concentration as was observed in normal animals, but
failed to change glucose absorption, The same results were
observed in a second group in which insulin was given in
larger amounts (2.5 U/rat). The failure of insulin to in-
crease sugar absorption in alloxan-diabetes may be related
to decreased fluid absorption, an effect of the hormone
seen in diabetic but not in normal rats.

The increases in sugar transport seen in both alloxan-
diabetic and insulin treated normal rats appears contra-
dictory. However, the increased glucose and Na transport
in alloxan diabetes may have been the result of mucosal
cell metabolic changes compensatory to the renal losses of
glucose and Na characteristic of the diabetic state.

ScHurLTz has recently proposed a model system sug-
gesting linked entry of Na and actively transported sugars
into the mucosal cell in which Na and the sugar share a
common carrier1®. The complex dissociates inside the cell

Potentiation of Bradykinin and Eledoisin by
BPF (Bradykinin Potentiating Factor) from
Bothrops jararaca Venom

As shown in previous papers from this laboratory-3,
a factor called BPF (bradykinin potentiating factor}, ex-
tracted from the venom of Bothrops jararaca, was capable
of increasing some of the pharmacological activities of
bradykinin on the guinea-pig ileum, rat uterus and rabbit
duodenum, as well as the hypotensive effects of the poly-
peptides in cats and dogs. BPF has no effect upon con-
tractions elicited by histamine and acetylcholine, and
little effect on the actions of angiotensin and oxitocin on
the smooth muscles of the guinea-pig ileum and the rat
uterus respectively.

In this paper an analysis of the eifects of BPF was
extended to the polypeptide eledoisin, since it has been
shown that this substance is more resistant to inactivation
by plasma enzymes and considerably more active than
bradykinin on the guinea-pig ileum and blood pressure of
the cat and the dog?-".

(a) Experiments on the guinea-pig ileum. The deductions
as to the potentiation of the agonists by BPF were taken
after plotting the reciprocals of the effects (1/y) against
the reciprocals of the doses (1/x) according to the tech-
nique described previously®?*. BPF produced a definite
potentiating effect upon bradykinin (BRS 640, Sandoz)
and kallidin (KL 698, Sandoz) responses without any
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and Na is removed by a ‘pump’ located at the serosal sur-
face of the cell. Sodium removal favors dissociation of the
common carrier and the sugar probably moves out of the
cell down its concentration gradient. Changes in alloxan-
diabetes appear to fit this hypothesis of linked Na and
glucose entry, since absorption of both is increased.
However, it appears that insulin increased glucose trans-
port by some other pathway, since Na absorption is de-
creased by the hormone. The decreased Na absorption
produced by insulin may be accountable to depression of
dissociation of the Na-carrier-glucose complex by high
intracellular levels of sugar accumulated under the influ-
ence of the hormone, reducing the amount of Na available
to the serosal ‘pump’ 14,

Zusammenfassung. Die Natrium- und Glucoseabsorp-
tion in Diinndarmsegmenten alloxandiabetischer Ratten
war erhéht. Durch Insulininjektionen wurde bei diesen
Tieren die Natriumabsorption herabgesetzt, wahrend bei
normalen Ratten Insulin die Glucoseabsorption erhdéhte
und die Natriumabsorption erniedrigte.

K. A. AULSEBROOK

Department of Physiology, University Medical Centey,
Little Rock (Arkansas USA), December 23, 1964,

13T, H. WiLson, Intestinal Absorption (W, B. Saunders Co., Phila-
delphia 1962).
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apparent action on eledoisin (ELD 950, Sandoz) contrac-
tions. Figure 1 gives a view of the experimental data
recorded from two typical experiments. We can see that
bradykinin and kallidin lines tend to displace towards
eledoisin lines during the treatment of the guinea-pig
ileum with BPF. 1t must be noticed that, when the con-
centration of BPF reached 5 ug/ml, the sensitivity of the
isolated preparation to bradykinin and cledoisin was
almost the same. Concentrations of BPF up to 10 pg/ml
did not consistently change the pattern of responscs ob-
tained with 5 ug/ml.

(b} Avrterial blood pressure experiments. These experi-
ments were performed on the arterial blood pressure of
the dog and cat recorded from a common carotid artery
by means of a mercury manometer. BPF potentiates the
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