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Kelling [7] first noted the ability of the stomach 10 increase in volume considerably when a balion was inflated
within it without there being any associated increase of intragasizic pressure.  Subsequently the phenomenon of plastic
gastric tone was confirmed in an extensive study [4, 5, 9, 101" Then Sick 2ad Tedesko [10], 2nd then Dianturco [4}
found that plastic tone occurs only in the fundal part of the stomach and does not extend to the pyloric region, This
viess-has not been contested until now.

In studying the motor response of the pyloric region during gradual inflation of a balloen in it we observed a
rapid increase of the pressure inside the balloon and of the amplitude of the conwactions of the pyloric region when
the first portion of air was imroduced. As further air was purnped in the amplitude of the pyloric contractions and
the rate of increase of the pressure within the balloon decreased asymptotically. Subsequently the pressure became

~ stable although the volume was increased (Fig. 1). Constancy of pressure within the balloon despite an increase in
its volume indicated the existence of plastic tone in the pyloric region. Because this observation runs counter to the
opinion that there is no such thing as plastic tone in the pyloric region we decided to make 2 cémparative study of
the plastic tone in the pyloric and fundal regions.

EXPERIMENTAL METHOD

The experiments were camried out on 3 dogs with fistulae in the fundal and pyloric regions. Into each region
we introduced 2 balloon connected to nipples on tubes measuring 3-4 cm ccrzesponding to the length of the fistula
tube, The capacity of the fundal balloon when it was not blown up was 80-188 mi, and that of the pyloric balloon
25-30 ml, The balloons were made from condome rubber, and were double, The pressure inside the balloon was
recorded on millimeter graph paper by means of 2 U-type mercury manometer with a float carrying 2 pen. Alr was
introduced in 10-ml portions into the fundal region and in 5~ml portions into the pyloric portion, The moment of
mttoducmv the air was marked on the cirve, Because in the device which we used for inflation [1] the air pressure
within the balloon the error made by measuring the yolumes of air inwoduced was minimal.

The balloons were inflated in the fundal and pyloric regions of dogs which had fasted, or of dogs fed with200g

of bread. The fundal balloon was inflated.on 15 oceasions to 150 mi, and the pyloric on 10 cceasions to 50 ml
Because mechanical stimulation excites gasiwic cohwactions, whether the dogs were fed or fasted the pressure curve
took the form of a wavy line which reflected the tonie and peristaltic gasuic activity, We were of course chiefly
interested in the lower part of the cwve fiom which we inferred the tonic contraction of the walls of both parts of
the stomach, Immadiately sfter the end of the experiment t?*a balloon which had been removed was inflated with
.the same volumes of air which ﬂmy had contained in the experiment. The récord of pressire within the ballocn ob-
- tained in this way enabled us to subwact that componsnt of th gﬁz‘eesma which was counteracted by the elasticity of

the balloon. The difference between the pressure in the bailo ath and whhle outside the
stomach and infiated with the same volume of air ¢ + the inper wall of the
stomach, Alwgether we carried out 30 éxperiment
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Fig. 1. Change of motility of the pyloric portion
of the stomach when inflated by a balloon. In
each successive section of the curve (from above
downwards) the volume of the balloon is increased
by 8 ml. Time marker 15 sec,
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Fig. 2, Change of the pressure within the lumen
of the fundal portion of the stomach when the
yolume of the balloon was increased from 0 to
188 ml (sverazed values) in a fasted dog (con-
tinnous ling} and in one which had been fed
{donted fine),
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EXPERIMENTAL RESULTS

If during the period when the stomach was at rest 30-40
ml of air were introduced into a balloon placed in the fundal
region very litile change in pressure occurred. If subsequent
amounts of air were introduced the pressure began to rise and
continued to do so until the volume of the air reached 80-100
ml. The pressure was then 8~9.5 ml Hg, and varied from one
experiment to another from 7 to 11 mm. With successive ad-
ditions of air w a volume of 150 mi no increase of pressure
occurred. Inflation during a period of gasuic motility gave
the same results except that the pressure began to increase from
the start. In animals which had been fed the pressure under-
went the same changes as in the hungry animals. except that
in the former the pressure was 1-2 mim higher, reaching a value
of 9-13 mm.

The introduction of 5 ml of air into a balloon in the
pyloric region, occasionally had no influence on the pressure,
With the addition of successive amounts it rose rapidly, reach-
ing a maximum value of 6.5-7 mm Hg (variaticn from 6 to 10
mm) at a volume of 26-30 ml; with the introduction of addi-
tional amounts up to 20-25 ml there was very little further
pressureé increase. In animals which had been fed the pressure
attained was 0.5-1 mm higher than in the unfed group,

The introduction of air into the fundal and pyloric bal-
loons induced gastric conwactions, As a rule the amplitude
was far greater in the pyloric region.

From Flgs. 2 and 3 it can be seen that plastic tone is
characteristic not only of the fundal but also of the pvlsm
region. Tt develops in the pyloric region at an even lower
pressure than in the fundal portion. At first this result seems
odd, because the thickness of the walls of the pyloric division
is much greater than that of the fundal wall. However, it must
be remembered that according to Griitzner's theory, which has
been supported by the experiments of Miiller [8] the increase
of gastric volume is determined chiefly not by changes in the
length of the muscle fibers but by displacement of the mus-
cular layers of the gastric wall with respect to each other.
Thus, whereas the wall of the empty stomach of the frog or
salamander consist of 15-20 layers of muscle fibers, the wall
of the stretched stomach comprises no more than 2-3 layers
[8]. Possibly in the circular muscles which are the moststrong-
ly developed in the pyloric region [3] the displacement occurs
at a lower luminal pressure than it does in the longitudinal
layer of muscles,

We must now inquire into the reason for the differences
between our resules and those of Sick and Tedesko and Gian~
turco (4, 19] who failed to observe plastic tone in the pyleric
region, The conditions of rlm: aanmu..t of (stazmch in
vigs) di.ﬁawd gw iy from i

ed a ban—mﬁ inoduced into
hot sewn in along the greater

1

and lewex curvammsonly the fundal portion expanded, Howsyer, it must be remembered that on account of the

1201



E ry
I~

§ ',/—-...l “//‘
= 9 F4 -
© [

o 4 7

E {

Q 4 ?

& /

B §

Y b ]
£ [}

- 2_ ’l
£ g

o 14

§ L T T T T % :) ¥ Ll

o o V4 P74 30 £7
as Volume of balloon {ml)

Fig. 3. Change of pressure in the pyloric
region of the stomach during inflation of

the balloon from 0 to 50 ml! {(mean values).

Indications as in Fig. 2.

conical form of the stomach the balloon inflated in it becomes dis-
placed towards the fundal portion which under these conditions under-
goes the main expansion. In our experiments the balloons were intro-
duced into the stomach through special fistulae in the fundal and py-
loric portions. The short tubes bearing nipples to which the balloons
were fixed were firmly held in corks which tightly closed the fistula
tubes and which greatly reduced the mobility of the balloons in the
stomach,

From what has been said we may conclude that within the limits
set by the volumes of air which we used to inflate the balloons plastic
tone is present in both the fundal and pyloric regions.

SUMMARY

Plastic tone of the stomach was studied in three dogs with fistulae
in the fundal and pyloric regions. It was found that when the balloon
was inflated with air to 150 ml, in the fundal portion the pressure con-

tinued to rise only until the volume reached 80~90 ml, Further increase in volume occurred at a constant pressure

of 8.5-9.5 mm Hg (the pressure was measured at intervals between gastric conmactions), The maximum pressure of
6.5-7.5 mm in the pyloric portion occutred at a balloon volume of 20-25 ml. Further increase of volume to 50 ml
did not affect gasttic'pressure. This result indicated that plastic tone was inherent not only in the fundal but aiso in

the pyloric portion of the stomach.
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