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Recent studies have shown that potent
villikinin preparations have been refined from
canine and human intestinal mucosal extracts
(1). A villikinin-like substance has been
recovered from the urine(2-5). The electro-
phoretic mobilities of urinary and mucosal
villikinin were shown to be identical (4). The
villikinin-like substance excreted in the urine
seems to be in the active form(4) and is
designated urowvillikinin,

Villikinin is produced in the small intestinal
mucosa and effects its action on the villous
motility. Crossed circulation experiments(6,
7) suggest that villikinin is transported in
the general circulation. In some experiments
with plasma fractions prepared by rivanol
precipitation, charcoal adsorption, ultrafil-
tration, and continuous flow electrophoresis
(8), it was found that one of the plasma frac-
tions contained villikinin-like activity. There-
fore, it seemed likely that villikinin might be
recovered from the plasma by the technique
used to extract it from the mucosa and from
the urine.

Techniques similar to those used for the
preparation of mucosal and urovillikinin were
employed. These preparations were compared
with mucosal and urovillikinin and their ef-
fects on villous motility assessed. Materials
were obtained from humans as well as other
species. It could be shown that the plasma
contains a substance which, in the tests
shown, has a villikinin-like activity similar to
intestinal mucosal and urovillikinin.

Materials and methods. Preparation of
crude villikinin. The acid extraction, charcoal
adsorption technique described elsewhere(1)
was used to prepare extracts from human,
canine, and bovine intestinal mucosa; human
and canine urine; and human, bovine and
canine plasma. All were processed similarly
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regardless of the source and the extracts
frozen at —20°C for lyophilized.

Refined extracts. The crude materials were
desalted by electrolysis prior to fractionation
by continuous flow electrophoresis as de-
scribed previously (1). The resulting fractions,
in barbital buffer, were stored at —20°C until
thawed and injected into the test animal.

Villikinin assay. The villous motility in
anesthetized fasting mongrel dogs was deter-
mined by observation, at 45 magnification,
of the villous contractions in an exposed
jejunal loop. The villikinin-like activity was
evaluated by the changes produced in motility
following intravenous injection of the mate-
rial.

After establishing the basal metility, a con-
trol injection of a canine mucosal villikinin
preparation of known potency was given. The
effects of the test preparations were assessed
by enumeration of the numbers of villous
contractions per minute at stated post in-
jection intervals. The changes from the basal

.motility were expressed in the contraction

index, (C.I.).
The C. I. — counts per minute—basal count
basal count

Usually 5 or 6 injections could be evaluated
in an individual experiment. At conclusion of
the experiment, an injection of the control
mucosal villikinin preparation was repeated to
determine whether the reactivity of the ani-
mal had changed during the experiment.
Details of this assay method are published
elsewhere(1).

Results. Outdated human plasma was ob-
tained from the blood bank and processed in
200 ml lots. The crude extracts were harvested
by the processes used to obtain intestinal
mucosal and urine extracts. Many such ex-
tracts were harvested and each was tested for
its effect on villous motility. It was shown
that all produced a pattern of reactivity simi-
lar to that shown for a crude mucosal extract.




282

A COMPARISON OF CRUDE CANINE MUCOSAL (CME),

Prasma VILLIKININ

A COMPARISON OF CANINE MUCOSAL (CME),

HUMAN MUCOSAL (HME), PLASMA (HPE), HUMAN URINE (HUE), AND HUMAN PLASMA (HPE)
AND URINE (HUE) EXTRACTS EXTRACTS
r o~0 CME | mg/Kg
0—0 CME 1.25 mg/Kg INJECTION AN o CME 5mg/Kg
’" INJECTION 20k /NG x=x HPE | mg/Kg
20 &4 HME 1.25 mg/Kg II /\4:' T ——— . x--x HPE S5mq/Kg
i x=x HPE 250 mg/Kg B '/' /r/ ‘.\ '\\ :: :55 ;::;::
ﬁ ®=8 HUE 1.25 mg/Kg z 15 ,"‘ -
S 15} ]
g !° 3
- : —
5 § 10
S 1ok S 3
N [
E 3 % 05
8 L
S o5t
I !\;i °
(o] ] I
01 3 5 8 2 15 20 o5
L
@ TIME (minutes) 0
INJECTION
@ { TIME (minutes)
INJECTION
A COMPARISON OF ELECTROPHORETIC FRACTIONS
OF A HUMAN PLASMA EXTRACT THE EFFECT OF BRS-640 AND FRACTIONS OF
NORMAL HUMAN PLASMA ON VILLOUS MOTILITY
~ o0=—0 CME (control) 1.25 mg/Kg
INJECTION x=x HPE (feed somple) O.! mI/Kg
20 _l o—e TUBE 23 20~ x—x BRS-640 2pug/Kg
?_? :g:g ilz | INVECTION 0—0 CME 125 mg/Kg
&—¢ TUBE 20 a=~a FRACTION VK O.I mi/Kg
X S & Igi . X 15 &—a FRACTION AVK 0. mi/Kg
I 8 +
g 3
10 10
§ §
§ |
g o5 X o5t
~
3 2 L
S 8
[ — o
05% 05—
Ll 1 1 1 1 1 J 1 1 1 1 1 1 1 1 J
o 1 3 5 8 12 15 20 [ 3 5 8 012 15 18 20

@ INJECTION

FIG. 1. Villous motility response
preparations from different sources.

TIME (minutes)

following

TIME (minutes)

o
@ }
INJECTION

intravenous administration of crude villikinin

FIG. 2. Effect on villous motility of increased dosages of different crude villikinin preparations.

FIG. 3. Effect on villous motility of continous flow electrophoretic fractions compared with
unfractionated plasma and mucosal villikinin preparations.

FIG. 4. Effect on villous motility of bradykinin compared with plasma and mucosal preparations.

However, it was noted that the amount re-
quired to produce what was considered to be
a standard type response (Fig. 1) was varia-
ble and dose dependent. This suggested a dif-
ference of potency in individual extracts.
Despite this, it established that plasma con-
tained a material capable of markedly in-
creasing villous motility. It should be noted
that during this experiment no significant
alterations of blood pressure or gross in-
testinal movements were noted.

In a previous communication(1) it was
shown that canine and human intestinal
villikinin ~ preparations were behaviorally
similar. The reports of villikinin in the urine
(2-5) indicate that urovillikinin is very much

like mucosal villikinin. The above experiments
suggested that the material in plasma in-
fluencing villous motility appeared to be
villikinin. In a series of experiments, one of
which is shown in Fig. 1, the action of canine
and human mucosal villikinin was compared
with the action of extracts from human urine
and plasma. Lyophilized preparations of each
were reconstituted and injected in the
amounts shown. It can be seen that the re-
sponses elicited following administration of
each of the crude extracts were quite similar.
It is not possible to tell from either the type
or the magnitude of the response which ex-
tract was administered. It must be noted that
the plasma preparation was given in twice the
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concentration of the mucosal and urine ex-
tracts to achieve the standard type response.

In a recent experiment it was observed that
crude mucosal extracts contain a substance in-
hibitory to intestinal villous meotility (9). Its
effect appears when an increased amount of a
crude extract is given. To determine whether
increased concentrations of plasma and urine
extracts also might be inhibitory, preparations
pooled from at least 10 individual frac-
tionations were tested. Two different concen-
trations of canine mucosal, human urine and
human plasma preparations were injected. The
results are shown in Fig. 2. The canine
mucosal extract in the two different concen-
trations used produced the changes observed
previously in the villous motility. That is, 1
mg/Kg gave increased activity, whereas 5
mg/Kg gave an initial decrease which was
followed by an increase and subsequent re-
turn to the basal level. Neither the plasma nor
the urine preparation showed any evidence of
such inhibition following administration in
either the usual or the increased dosages.
These results suggest that either the extracts
do not contain the inhibitor or they have so
little that it is ineffective in the production of
inhibition at these concentrations.

Crude mucosal extracts can be fractionated
by continuous flow electrophoresis to yield
two fractions that influence villous motility
(1,9). One of these, a rapidly moving fraction
was identified as villikinin. The other a
slowly migrating fraction inhibiting villikinin
action was named antivillikinin(9). In
further experiments, crude plasma extracts
were fractionated in barbital buffer by using a
one gram sample of a pooled preparation, The
ninhydrin positive fractions were harvested
and tested. Only one fraction was shown to
influence villous motility. Under the con-
ditions of this experiment, this was collected
in tubes 19-23. The results are shown in Fig.
3. The maximal stimulating activity was
found in tube No. 20. Tubes 19, 21, and 22
were less active. The maximal activity was
comparable to that found in the unfrac-
tionated feed sample and in the mucosal
villikinin extract control. One of the plasma
fractions was shown to have “kinin-like”’, that
is smooth muscle contracting, properties when
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tested on isolated guinea pig ileum. This was
contained in tube No. 10. It can be seen that
no significant alteration of villous motility fol-
lowed its administration even though this cor-
responded to the fraction in mucosal extracts
that contained the inhibitory material. None
of the other fractions showed any evidence of
inhibitor activity. Thus, it was found that the
electrophoretic mobility of plasma villikinin
is the same as that of mucosal villikinin. In
similar experiments with crude urine extracts,
identical results were obtained, namely villiki-
nin in the rapidly moving fraction, and no
inhibitory material demonstrable. Such data
indicate that the different villikinin prepa-
rations evoke similar activity regardless of
the source.

Substances other than villikinin produce
changes in villous motility(10,11) but their
basic actions are quite different from villik-
inin. Examples are the biogenic amines such
as histamine and S5-hydroxytryptamine. In
contrast to villikinin both substances in-
fluence blood pressure as well as peristaltic
activity. Furthermore, these substances are
adsorbed by charcoal and should be, and are,
removed during the preparation of the crude
fractions. Thus, they could be excluded as the
villous active principle of the plasma.

It could be supposed that some “kinin-
like” substances could be responsible for a
villikinin-like activity. As noted above, one
of the plasma fractions showed a “kinin-like”
activity when tested on guinea pig ileum.
Other results suggested that this fraction had
a Dbradykinin-like activity. To determine
whether this was bradykinin and what effect,
if any, bradykinin had on villous motility, the
following experimet was performed. Synthetic
bradykinin (BRS-640, Sandoz) was compared
with crude mucosal villikinin, and two refined
electrophoretic fractions, VK and AVK. The
results are shown in Fig. 4. The mucosal and
VK preparations showed similar activities as
would be expected since VK was a refined
fraction similar to the one shown as tubes
19-23 in Fig. 3. AVK had “kinin-like” ac-
tivity and was a fraction corresponding to
tube 10, Fig. 3. This was without significant
effect on villous motility. The bradykinin
(BRS-640) produced an action on villous
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motility quite different from that of any of
the other preparations tested. The increase in
motility was immediate, short-lived, and ac-
companied by a transient blood pressue de-
pression of greater than 30 mm Hg. Blood
pressure changes have not been seen following
injection of wvillikinin(1). It can be con-
cluded that bradykinin is not responsible for
the villikinin-like action of plasma extracts.

The experiments shown were performed
primarily using human materials. In addition
to human plasma, extracts were made from
bovine and canine plasma. Tests on these
preparations similar to those outlined above
gave identical results, as it was not possible
to demonstrate any difference between hu-
man, bovine and canine plasma villikinin.
Similarly it was not possible to demonstrate
differences in human and canine urovilikinin.
All of the villikinin preparations tested
producted a reaction pattern which is similar
to those shown in previous publications(1,9).
While there may be differences in the amounts
extracted from a particular source, e.g.,
plasma, there can be little doubt that villiki-
nin has been extracted from the plasma and
that plasma villikinin is identical to mucosal
and urovillikinin.

Summary. A series of experiments has been
presented in which it was shown that crude
extracts of human plasma contain a material
that stimulates villous motility. It was not
possible to distinguish a difference between
the activities of crude mucosal, plasma, and
urine preparations although it was suggested
that there may be concentration differences.

DruGc METABOLISM AND SLEEPING TIME

Refined preparations of villikinin showed
a similarity to mucosal and urine extracts in
activity as well as mobility. However, it was
preparations other than those from intestinal
mucosa. The activity of villikinin was differ-
ent from that produced by histamine,
5-hydroxytryptamine and bradykinin. It is
felt that the data presented clearly demon-
strate the presence of villikinin in the plasma
and that plasma villikinin is similar to
mucosal and urovillikinin.
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It is well known that the primary site of
drug-metabolizing activities in the mammal
is in the microsomal fraction of the liver. The
microsome-catalyzed oxidative reactions such
as hydroxylation of aromatic rings; oxidation

of aliphatic side chains to alcohols, ketones,
or carboxylic groups; dealkylation from oxy-
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