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Human blood serum or plasma exerts an
insulin-like activity shown by the stimulating
effect on glucose uptake of the rat diaphragm
in vitro. Based on this observation a method
for determination of the insulin content in
plasma or serum has been worked out by
Groen et al.! and later by others. However,
& definite proof that the effect of serum is due
solely to the content of insulin is lacking. This
can be questioned from the fact that wide
variations in values obtained by different in-
vestigators have been reported, as well as
from a theoretical point of view.

The present investigation has been under-
taken to show if the insulin-like activity of
plasma specifically can be related to the con-
tent of insulin or if other compounds contri-
bute to this effect. The following experimen-
tal technique has beon adopted. Blood is
drawn into a syringe previously heparinized
and plasma immediately separated by centri-
fugation. A sample of plasma was dialysed
against Krebs Ringer solution for 12 h at
+-2°C. The solution was buffered either with
bicarbonate or with phosphate to pH 7.4 and
glucose added to a final concentration of 140
mg per 100 ml. The effect of plasma and
dialysate on glucose uptake of the rat dia-
phragm has been investigated by a procedure
used for some years in our laboratory.

The dialysate from serum as well as from
plasma stimulated glucose uptake in the isola-
ted rat diaphragm. This was a significant and
reproducible effect. As an average of 10 experi-
ments 30 9, stimulation was obtained. The
stimulating effect was stable against heat.
Thus, if the dialysate was kept at 80 °C for 20
min or boiled for 5 min the stimulating effect
was increased by another 30 9,. This indicated
thermal inactivation of an inhibitory factor in
the dialysate. The stimulating effect in the
dialysate was not due to insulin. 0.1 unit
crystalline insulin added to plasma did not
influence the effect of the dialysate on glucose
uptake of the rat diaphragm and insulin could
be recovered in the plasma inside the bag after
dialysis. — The insulin like effect of plasma was
reduced after dialysis. After prolonged dialysis
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for 48 h even inhibition of the glucose uptake
in rat diaphragm by the dialysed plasma has
been observed.

So far, we have not been able to confirm
that the insulin-like activity of plasma solely
is due to the content of insulin. Of particular
interest is that a dialysable factor from plasma
or gerum exerts insulin-like activity in the rat
diaphragm method. Further studies on the
nature of this factor is in progress.
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Numerous important metabolites and soveral
therapeutic agents possess reactive carbonyl
groups. A study of the interaction of thiols
with carbonyl compounds has therefore been
undertaken.

In the present paper data on the interaction
of the l-mercapto-2-amines cysteamine and
cysteine with several carbonyl compounds,
will be reported. The procedure previously
described for the analysis of thiol-disulphide
interactions 1,2, was found suitable for this
purpose. The sulphur labeled thiols were in-
cubated with the carbonyl compound at 37 °C
and the desired pH. After acidification the
labeled products were separated from the
reactants by paper electrophoresis in phthal-.
ate buffer at pH 2.

The reaction mechanism has been studied in
some detail in the system cysteamine and
glyceraldehyde. It was observed that at pH
6.8—7.4 the rate of formation of the labeled
product followed the kinetics of a bimolecular
one-way reaction of the type A+B —» C. No
evidence for the formation of dithials was
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obtained, even when a large excess of cyste-
amine was used. Over a wide pH range (1.4—
8.3) the observed reaction rate paralleled the
concentration of the ionized thiol (pKsup=8.6),
which conatitutes evidence that in this reac-
tion thiol is indeed the reactive molecular
species. It also demonstrates that, in the pH
range studied, no marked proton activation of
the carbonyl group takes place. At pH 7.4 and
37 °C the radioactivity of the labeled product
did not decrease when an excess of non-labeled
cysteamine was added.

On the basis of the above data the following
reaction mechanism is suggested:
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were found with glyceraldehyde, methyl-
glyoxal ¢, dihydroxyacetone and a-ketoglutaric
acid. The rate constants
& [Product] — -1
=[RS} [(R'—CO_R7 ™in X M1 x (103)t
were 2.6, 1.2, 0.2 and 0.01 respectively.
Since streptomyecin is known to be inactiv-
ated by cysteamine and cysteine 3, it is of
interest that cysteine was found to react
stoichiometrically with streptomycin at a
fairly rapid rate, whereas no interaction was
observed with dihydrostreptomycin. This
latter finding indicates that the reaction takes
place at the carbonyl group of streptomycin.

+ H + H
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Since the formation of cyanohydrins, acetals
and bisulphite addition products are known
to be reversible 3, reaction 1 would similarly be
expected to be reversible. The fact that the
formation of the product appears as & one-way
reaction, can be explained by assuming that
reaction 2 is faster than reaction 1 and is
displaced to the right.

The rate of interaction of cysteamine with
cortisone was found to be negligible at pH 7.4
and 37 °C. However, significant reaction rates
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The presence of a smooth muscle stimulating
factor in sperm and in extracts of the acces-
sory genital glands of man and certain animals
was demonstrated by Goldblattl and von
Euler 2. A concentrate of the factor from
sheep prostate gland was prepared by von
Euler* who studied some of its chemical
properties.

Some preliminary data on the further puri.
fication of this concentrate have been pub-
lished 4.

We have succeeded in isolating one *’prosta-

glandin” factor (PGF) in crystalline form The.
compound (102°—103°) is an unsaturated
hydroxyacid, that does not contain nitrogen.
A good response is obtained on a rabbit’s duo-
denum at a concentration of ~5 X 107 g
per ml.

At least one other active acidic factor is
present in sheep prostate glands.

The isolation procedure and some of the
properties of the pure compound will be dis-
cussed.
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