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Intestinal Motility and Absorption in Acute Carbon Monoxide Poisoning
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Table 1. Motility of the intsestine and heart rate in the period before, during and after administration
of carbon monoxide.

Experimental Intestine Motility Heart Rate (min)
Number Frequency (min™?) l Amplitude (mm) period Blood
Period ! Period ‘ Pressure
Control N
N 1 12 12 12 9 10. 3 18
o- (1.003 (:.00)| (1.00) (1.000) (1.14)] (2.00) 219 231 216 R
2 15| 18.90 21.3; 10 12.2 7.8
(1.00), (1.28)| (1.42)| (L.00}Y <(1.22)| (0.78%) 240 276 285 0
3 6 5.8 5. 22 14| 22.96 19.6
(1.00)] (0.96)] (0.87) (1.00)| {(1.04)] (1.000 222 270 276 R
4 8.5 8.08 6. 30 18] 21.24 16.74
(1.00)| (0.95); (0.80) (1.00) (1.18) (0.93) 213 210 180 0
5 10 10 11 14| 17.08 17.08
(1.00), (1.00) (1L.00)| (L.00) (1.22) (1L22) 222 240 | 243 R
6 10 9.600 621 28 28 28 i
(1.00)| (0.98); (0.92)) (1.00)| (1.00)) (1.00) 258 223 210 0
M 10.3| 10.51 10.51 15.5 19.07 19.10
ean (1.00); (1.02)] (1.02 (1.00)| (1.23)| (1.26) 229 241 235
1,000ppm |
N 7 11 12.76 12.21 16 16 10.72
0 (1.00)| (1. 16)L (L1} (1.00)| (1.00)] (0.67) L
8 11 15.4 1474 13 65 7.93
(1.00) (1'40)i (1.34)) (1.00)| (G.50)] (0.61) 0
9 111 12.65 12.65 11 11| 8.58
(1.00)| (1.15)! (1.15) (1.00) (1.00)] (0.78) 300 309 294 L
10 11 10.01 11 11 5.94 10.12
(1.00)| (0.91) (1.00)| (1.00)| €0.54)| (0.92) 225 180 174 0
11 11.4 13.0 11.97 25 10.75 18.5
(1.00)) (1.14)] (1.65) (L.00)| (0.43) (0.74) 270 306 282 L
12 13 G.23 9.23 22 9.02 22
(1.G0)| (0.71)] (0.71) (1.00){ (0.41)| (1.00) 282 258 192 L
M 11.4) 12.31 12.08 16.3| 10.62 12.88
ean (1.00)| (1.08)| (1.06); (1.00)| (0.63) (0.79) 269 263 236
3, 000ppm
No. 13 12 13.56| 15.72 121  15.96 15.0
(1.00) (1.13)] (1.31) (1.00) (1.33)| (1.25) 294 288 300 L
14 12 12| 14.16 14  11.03] 14.98
(1.00)| (1.00)] (1.18) (1.00) (0.79) (1.07) 246 234 228 L
15 12 10.08 16. 2 12! 15.0 9.0
(1.00)] (0.84) (1.3%)] (1.00) (12.5) {0.73) 258 237 216 L
16 120 12.60, 13.92 12 6.0 12.06
(1.00) (1.05) (1.16) (1.00)| (0.50)| (1.08) 240 213 212 L
17 13| 10.45 11 9 23.94 14.04
(1.00)f (0.95) (1.00)) (1.00)] (2.66)] (1.56) 264 264 240 R
18 8 9. 20 9.76 211 31.08 21.47
(1.00) (1.15)] (1.22)) (1.00)] (1.48) (1.07> 210 204 198 (0]
Mean 11.16 11.3% 13.30 13.33 17.86 15.06
(1.00)| (1.02) (1.20) (1.00)| (1.33) (1.13) 254 240 232
Period J: Before CO.
Period [: During CO.
Period [[: After CO.
Blood pressure: R: rise, O: stationary, L: lowering
}; relative values
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Fig. 1. Concentration of urea in the luminal fluid
after 30 minutes period. Figures are expre-
ssed as the percentage of the initial conce—
ntration.
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Fig. 2. Amount of urea remaining in the luminal
fluid after 30 minutes period. Figures are
expressed as the percentage of the initial
amount placed in the loop.
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Table 2. Final concentration of sodium ion after 30
minutes period, divided by the initial con—
centration. The test solution, containing

218mEq/1 of sodium ion was placed in the

loop. Period [: Before CO. Period I:
During CO. Period §: After CO.
Experimental period
Number I i 1
1 0.77 0.77 0.72
2 0.71 0.72 0.72
i 3 0.72 0.73 0.79
I
3 4 0.69 0.74 0.74
5 0.80 0.86 0.78
6 0.88 0.90 0.90
Mean 0.76 0.79 0.78
7 0.79 0.79 0.79
g 0.68 0.70
A 9 0.78 0.88 0.90
(=7
§ 10 (.76 0.84 0.76
- 11 0.81 0.85 0.83
12 0.67 0.75 0.72
Mean 0.75 0.80 0.80
13 0.68 0.83 0.68
» 14 0.67 0.75 0.72
& 15 0.74 0.76 0.77
é 16 0.71 0.82 0.73
17 0.64 0.74 0.69
18 0.68 0.77 0.73
Mean 0.69 0.78 0.72
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Fig. 8. Comparison of sodium concentration after
30 minutes. Fractional expression were
obtained by dividing with the initial conce-
ntration as in Table 2. The fractions obta-
ined in the period [ and period I were
subtracted by the fraction of the period .
Ordinates were expressed in percentile figu-
res. Larger fraction of sodium remained
unabsorbed during the inhalation of carbon
monoxide containing air. Impairment seemed
to persist after the replacement of fresh air
(period [[)
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Table 8. Excess osmolarity of the luminal fluid over
the plasma value. Test solution, 460m
Csmol/l in osmolarity, was put in the
intestinal loop. Samples were taken after
30 minutes. No consistent differences were
observed among groups

Period
Exp. Number
I I I
1 3 46 62
2 52 51 49
E 3 2 46 50
=
S 4 15 37 71
5 24 32 43
6 33 32 64
Mean 30.7 44.0 56.5
7 10 40 58
8 22 56
g
. 9 0 7 68
a,
§ 10 20 51 46
- 11 39 41 40
12 6 44 62
Mean 16.2 39.8 54.8
13 29 52 52
14 29 39 20
=
= 15 24 36 45
g 16 29 54 55
17 37 47 58
18 26 45 33
|
Mean 29.0 45.5 ! 43.8
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Table 4. Final concentration of potassium ion in
the loop solution {(mEq/l). Initially the
test solution was free of potassium ion.
Final sampling was performed after 30
minutes period.

Experimental Period
Number (Befo}e co) 1{(CO) (Fresﬂllx air)
1 1.2 2.3 1.6
2 1.8 1.8 2.0
E 3 2.2 2.8 3.0
g 4 2.0 2.6 2.2
5 2.6 2.2 2.7
6 2.7 3.2 1.0
Mean 2.1 2.5 2.1
13 | 1.6 2.6 2.6
g 14 1.8 2.8 2.0
& 15 2.2 2.6 L4
g 1 3.2 2.1 1.8
E 17 2.8 3.0 3.4
18 2.7 2.4 3.0
Mean 2.4 2.6 2.4

o] BBKRAAL ~BILHE BAR HBM I
ol BEBY FEBRFEY B —ED HRE LR
debytein 37 @i eslw oWT FHSelE KA
o] =P Aa MmEEe] ETahe] muERS] iwke] e
g A== B2t BreckenridgeV el #Ksld Bl
Bl Wb e LRl K8 —m{LRE BEtel
alel el #E-S Jevha stdd. —#me=
TRHE—FIHEE SR BELES Y2 LB R
FEE EfEA #Bmsvis BRNE ol &
B dolibA ootz T, o] HKAAE K
Bl A —MIERES BAA L] SRy oldl il
S el EBEESL 24 Folid Aol Holglowt
HERAAE 2e SN BASIT —muRRL
2 FAURSE HiugEe: R d9¢ el
BES S BRG] ¥ 2% FEEME e Aoz 2
ol4 ol FiBEHRIES Bl 2HEY MMl BEL U

Table 5. Relative volume of the loop at the end
of 30 minutes period. Initial volume 1.00

Experimental ‘ Period

Number (Befoge co) I(CO) (Fresltll air)

1 1.13 i 1.00 | 1.12

2 0.78 0.72 1.42

E 3 1.3 1.57 2.41

E 4 1.31 1.43 1.08

5 1.32 1.55 1.73

6 0.91 1.48 1.45

Mean 1.13 1.29 1.54

7 1.47 1.64 1.69

8 0. 66 1.33

E@ 9 1.05 1.06 1.09

g | 1 0.67 0.5 191

- 11 1.19 1.53 1.95

12 1.75 1.31 1.42

Mean 1.13 1.97 1.61
13 1.13 1.91 154

13 1.46 1.50 1.8

iﬁ 15 0.55 1.61 1.58

S| 1 1.10 120 1.90

= 17 0.88 1.30 1.15

18 0.89 1.13 1.15

Mean 1.00 1.44 1.43
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ABSTRACT

Intestinal Motility and Absorption in Acute
Carbon Monoxide Poisoning

Lee, Bang Jae, Dong Hoon Shin, M.D.

Department of Physiology, College of Medicine,
Seoul National University

Adult rabbits were exposed to carbon menoxide,
1,000ppm or 3,000ppm, and the motility of the ileum
and the absorptive function were studied.

The motility was expressed in terms of the freq-
uency of the peristalsis and the amplitude of the
peristaltic wave. A test solution was put in the
intestinal loop made in the ileum, and the decreases
in the components of the solution were measured in
the samples taken after 30 minutes period. The test
solution contained urea and sodium ion which were
subjected to passive or active transport, respectively.
As a marker substance for the volume measurement,
polyethylene glycol was added in the solution, too.
One hour after the insertion of the tracheal canule,
the first trial was performed, that was the test
solution was placed in the loop, leaving it for 30
minutes, after which the final sample was obta-
ined for the purpose of analysis. It was the experi-
ment of period .

Following the period . the animal was exposed
to the carbon monoxide for 90minutes except in the
control group, after which same trial was performed
as in the period 1. This period of inhalation of
carbon monoxide was denoted as the period [. In
the period ll, carbon monoxide containing gas was
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replaced by fresh air, otherwise the experimental
procedure was same as in period | or [. The
control experiments were composed of the same
procedure as above, except using carbon monoxide
in the period F. They followed the time schedule
of the experiments in which carbon monoxide was
used.

In the conirol experiments, deteriorations in the
physiological parameters including the intestinal
function were noticed as the time elapsed even in
the absence of carbon monoxide. Animals faced
long conditions other than
carbon monoxide inhalation would suffer from the
impairment of functions. Therefore, the results
obtained in the experimental groups were compared
with these of the same period of the control group.

The results obtained were as follows;

1. The oxygen content of the arterial blood sub-
jected to 1,000ppm or 3,000ppm carbon monoxide
was 10.6 vol. % or 8.8 vol. %, respectively. They
rose to 14.8 vol. % or 13.5 vol. % when the inhaled
gas was replaced by fresh air.

2. Although slight degree of slowing in the heart
rate and drop in the mean arterial blood pressure
were revealed, there was little consistent influence
upon the circulatory function.

3. Slight increase in the frequency of the perista-
ltic waves was noticed when the noxious gas was
given. The tension developed in the longitudinal
direction of the small intestine was markedly dropped
by the 1,000 ppm of carbon monoxide. However,
occasionally strong peristaltic waves predominated
in the cases of 3,000ppm.

4. The absorption of sodium ion was impaired by
the exposure to carbon monoxide, and the recovery
was not completed in the course of fresh air inha—
lation up to 2 hours. On the contrary, the abso-
rption of urea suffered little influences.

5. The volume of the intestinal loop increased in
-the case of high concentration of carbon menoxide,
and it seemed to be related to the deterioration of
the active absorption process.

6. The results were reviewed from the point of
view of clinical signs, such as diarrhea, encountered
not rarely in carbon monoxide poisoning.
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