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The Motility of Esophagus in Acute Hemorrhage

Soon Il Park and Dong Hoon Shin

Department of Physiology, College of Medicine, Seoul National University

Two polyethylene tubes were inserted into the esophagus of anesthetized rabbit in order to record
the fluctuation of the intraluminal pressure through the orifices located near the tips of the tubes. The
orifice of the first tube was 10cm apart from the incisor of the rabbit and the orifice of the second
tube was 5 cm below that of the first one. The tubes were filled with saline solution running at
various rates ranging from 1, 5ml/min. to 4.2 ml/min.

The tubes were connected to the pressure transducers and the electrical signals were recorded by
the physiograph.

When the peristaltic wave approached to the orifice a rise in the pressure was recorded, returning
to the base line when the portion of the orifice was quiescent.

The frequency of the peristaltic motion and the velocity of the wave were studied in connection
with the flow rate of saline solution through the tubes and in the case of massive acute hemorrhage.

The results obtained were as follows:

1. There was reflux of fluid induced during the procedure of the experiment. This outwrad flow
through the pharynx seemed to elicite swallowing reflexes. Accordingly, the frequency of peristalsis
of the esophagus was largely dependent on the flow rate of the fluid through the inserted tubes. By
the flow rate of 1.5ml/min., 2.5ml/min., or 4. 2ml/min., the frequencies of the peristalsis were
revealed to be 8.6+3.6/10min., 14. 54-4. 8/10 min. or 21. 1:-6. 3/10 min., respectively. The velocity
of peristalsis also coincided with the enhanced motility of the esophagus, showing 6.6--1.5 cm/sec.,
8.943.9 cm/sec., or 12, 474, 6 cm/sec., respectively.

2. By acute hemorrhage, amounting to 2% of the body weight, the frequency of the peristalsis
increased to twofold of the control and the propagation velocity also increased by 52 percent.

3. Retransfusion of the shed blood resulted in divergent responses. In some cases there were noti-
cable ameliorations of the effects brought by acute hemorrhage, and in the others there were still
increasing tendenies of the motility after the transfusion.

4. Some speculation was made about the possibility of a kind of relationship between the irrevers-
ibility of the hemorrhagic shock and the absence of responses by transfusion.

5. The peristalsis persisted even after complete disconnection at the midportion of the esophagus,
reaffirming the view of a central regulation of the spatiotemporally coordinated motility, peristalsis.
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Fig. 1. Intraluminal pressure of the esophagus of a rabbit recorded through the orifice of the tip.
Event-mark represents a visible peristalsis, Time in second.
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Fig. 2. Peristalsis seen in an enlarged scale of the
time-marker. Tips are located in 10cm and
15cm from the incisor, respectively.
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Table. 1. The Effects of Flow Rate on Peristalsis-
Frequency. (in 10 minutes)

Flow Rate
Animal No.
1.5 ml/min | 2. 5-ml/min | 4. 2 ml/min.

1 5 11 24

2 4 12 34

3 8 12 13

4 14 20 15

5 9 21 23

6 4 4 13

7 12 16 19

8 12 18 24

9 7 Tl 15

10 4 11 20
11 12 19 26
12 13 20 28
Mean 8.6 14.5 21.1
S.D 3.6 4.8 6.3

p<0. 005 p<0. 05

Table 2. The Effects of Flow Rate on Peristalsis-

Velocity
Flow Rate
Anll\}?fl 1.5 ml/min ‘2. 5ml/ min|4. 2 ml/min

Aritial | g | S | Spome:

1 20. 4 6.9 18.2 20
2 16.7 8.3 11. 1 14.3

3 19 8.3 10 13
4 16.7 7.7 | 8.6 15.3
5 14 6.7 10 12.5
6 8.3 3.6 4.3 4.8
7 11.1 7.1 10 14.3

8 8.3 4.8 4.6 5
9 18.1 9.1 12.5 14.2
10 9.1 4.3 4.2 7.4
11 8.3 4.1 5.8 6.3
12 11.7 6.7 8.1 1.7
Mean 12.5 6.6 8.9 12. 4
S.D. 4.4 1.5 3.9 4.6
p<0.05 | p>0.05

min 0]gl & ol HF 6.6+1.5cm/sec & AsfE ol
Aol 2.5ml/min 8] H3l<E x4 L 33F 8 9+43.9cm/
sec ol o] A FHio] 9= FIHE Rel gk (p<0.05)
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Table 3. The Effects of Bleeding and Transfusion
on Frequency of Peristalsis

. Bleeding | Before After After
Alll\}glal Amount | Bleeding | Bleeding |Transtu-
© e (mD (%> (%) |sion (%)
13 45 100 220 175
14 40 100 123 131
15 40 100 150 187
16 40 100 165 324
17 50 100 422 242
18 50 100 130 92
19 50 100 200 235
Mean 100 200 196. 6
S.E. 36.2 26.8

S.E.: Standard error of the mean.
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Fig. 3. The Effects of Bleeding on Peristalsis-
Frequency (% of Initial Frequency)

Table 4. Propagation Velocity of Peristalsis

Aninal | Rloing | et | MMl | fran
o. (mD | (em/sec) | (em/sec) | Csrlrtl);ls .
13 45 7.1 12.5 L7
1 40 10 15.6 25
15 40 5 6.3 10
16 40 10.5 125 | 153
17 50 8.7 17.2 12
18 50 6.6 10.2 8.4
0 50 7.3 10 14.2
Mean 7.9 12.0 13.8
SD 1.8 3.4 Lo
p<0. 05
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Fig. 4. A. Pressure waves taken after ligation of the esophagus between the orifices.
B. Pressure waves taken after the disconnection of the esophagus between the orifices.
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°leh B AL ol A £34L AR FAste Aol
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RBY EAf e AddAdE R4 294 A4 of el o] u} ¥4 —x 24 (blood-brain barrier)
B HETOR ol 9T 2T At dE ¥ o) 3HozaE FUAE Aol oA dtm FES
ozl dF o dF FAHE Jeel 4 nv} Falo Qow, Bedford(1957)+ W& Abel 7} S 4] o) &40&
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