—BLRFEDOPBEHERFERERFCET 2SR

Synthetic study of the pathogenesis of carbon monoxide encephalopathy
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Since in a previous study hypoxia and subsequent hypotension were considered to be essential
for the pathogenesis of carbon monoxide encephalopathy (CO-encephalopathy), experiments were
conducted to see whether a combination of pitrogen hypoxia and subsequent systemic hypoten-
tion of similar degree and duration as in the previous experimental CO poisoning could induce
the same lesion in the central nervous system (CNS} of cats. The partial pressure of blood
oxygen was reduced to less than 26 mmHg by increasing the concentration of nitrogen in
Ny/Qe-gas to be inhaled in 1.5 hours and then the aortic blood pressure (BP) was reduced to 60 to
80 mmHg by blood depletion and ganglion-blockage for 1 hour. In 1l ofthe 15 cats, lesions were
produced in the CNS which were similar to those in CO-encephalopathy. In control groups
which were treated by hypoxemia only, hypotension only or a combination of COs-gas inhalation
and hypotension without hypoxemia, such lesions were not found in the cerebral white matter,

In considering the pathogenesis of lesions in the cerebral white matter in both nitrogen hypoxia
and CO-poisoning, two factors, hypoxemia and subsequent systemic hypotension are common and
essential. Further, the enormous vasodilatation in the cerebral white matter induced by hypoxe-
miz and subsequent drop in BP seem to cause a more severe circulatory disturbance in the
cerebral white matter than in the cortex.

On the basis of above-described results, three studies were performed as follows;

(1) An experimental study on the pathogenesis of the selective lesion of the globus pallidus
in acute carbon monoxide poisoning in cats. The results were as follows; the local blood flow
(LBF) of the globus pallidus of the animals with paliidal lestons decreased to 67.3+20.7% of initial
value at the terminal stage of CO inhalation, while that was 194-+46.1% in those without pallidal
lesions. The difference was statistically significant {p<0.01). Other factors, such as CO inhala-
tion time, degree of acidosis and terminal CO-Hb concentration did not correlate with the occur-
rence of the pallidal lesion.

{2) An experimental study of the pathogenesis of Grinker's myelinopathy in carbon monoxide
intoxication. The results were as follows; Myelin pallor was found selectively in the cerebral white
matter of all cats which were exposed to 0.3% CO for 2 hours and hypotension (6090 mmHEg)
with slight hypoxemia (PaO.: 50-80 mmHg) 2 or 3 days after CO-exposure, and 18 of the 23 cats
which were exposed to 0,3% CO for 2 hours and hypotension 2 or 3 days after CO-exposure. In
cats of other groups which were exposed only to 0. % CO or hypotension such changes were
absent or slight. The myelin pallor was electron microscopically due to edema and separation of
the myelin sheath and axon. The distribution was similar to Grinker’s myelinopathy, but demyli-
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nation was not found, It was proposed that the patients recovering from acute CO-poisoning
should be kept in hospital for several weeks so that their blood pressure and blood gas could be
monitoring continuously.

{3) Spectral changes in cytochrome P-450 associated with hexobarbital metabolism during
carbon monoxide hypoxia in perfused rat liver. The results were as follows; The interaction of CO
with cytochrome P-450 associated with hexobarbital metabolism was observed in hemoglobin-free
perfused rat liver using a scanning reflectance spectrophotometer, The evidence was obtained that
CO bound to the substrate complexed cytochrome P-450 and, at a CO/O: ratio of over 0.1 in the
perfusate, inhibited the hexobarbital metabolism estimated from the hexobarbital uptake, oxygen

consumnption, and utilisation of reduced pyridine nycleosides.
major role in the suppression of hexobarbital oxidation under CO hypoxia.

factor was the oxygen supply to the liver,

However, CO binding did not play a
The essential limiting
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® 1.

HREO AT T - 2 & R DA R

Phase of CO-inhalation

Case Phase of Lesion of
hypotension the brain
COH BP LBF (%) cortex/white matter Pa, BP Cell Myelin
A % et infl. pallor
during CO-inhaiiation afier CO-inh.
g w 60 90 120 30 i3

Group A

1 35 15 100/500  100/161 100207 106179 73} 93 67/179 59/118 67 42 - + 4

2 48 30 100/100  197/171 223/257  254[186  254/12% 169/393  149/243 83 52 + 4+

3 50 36 1007100  215/103  200/125  189/100  189/150 302/300 252428 62 58 +++ 4+

4 43 45 /100 /183 1206 /189 7189 f239 1178 5 37 - ++
Mean 32 66 47
Group B

1 61 28 100/ 62/ 67f 73/ 79 95/ 95/ 101 45 + + +

2 47 22 100/100  154/265  116{138  132/177 1327162 108 - ++

k] 39 24 1007100 147/162  159/t77 2117296 21 1234 1597265  136/231 107 59 - ++

4 44 17 EG0/IG0  146/139  164/127  184/13G L46/100  138/161 126145 99 46 + ++

5 42 30 102 57 + ++

6 46 £4 /100 f159 /185 ft52 1104 1256 99 46 + -+t ++

7 42 22 100/100 113/ 90 145/110 145/ 80  174/105 155/185 1307200 106 34 - +

8 46 16 10404 119/ 112f 112f 100/ 119/ 90f i} 53 - -+

9 41 23 100 1170 f139 70 183 1252 1200 108 44, - e
10 44 19 100/ 1534 129/ 193/ 47/ 11/ 14%f 105 53 + + +
11 50 22 100/100 76/300 91/360 84/310 73/300  132/580  139/530 111 54 - -
12 45 35 100/100 160/ 67 114/ 76 333/ 62 1 14/ 57 §33/164 1004207 107 48 ++ 4+ -
13 49 13 100100 1511196 151/236 1437207 135/196  171/265  143/164 96 50 - -
t4 39 2 1007300 151/275  164/322  151/256 1197192 106/214 80/214 99 56 ++ -
15 38 3 J160 1348 /363 1292 1276 {232 85 4% + -
Mean 23 102 51
Group C

1 ¢ 0 76 45 - -

2 0 0 55 53 - -

3 0 0 64 55 - -

4 0 ¢ 102 51 - -

5 0 0 115 53 - -

6 o 0 101 - -

7 i} 0 112 43 - -
Mean 50
Group

i 42 35 1] o e -

2 4] 12 1004100 60/192 67/233 607233 58200 j442 0 +++ -

3 43 37 104/ 1134 1204 133/ 138/ 145} 0 +++ -

4 55 22 1607560 126187 1007139 95/129 84/110 108319 116/31% ] ++ -

5 55 19 100/100  129/18%  £29/i82 95125 2004354 164/225 9 ++ -
Mean 25

COH: Maximuin concentration of carbon monoxide hemoglobin in the blood; BP: Grade of the aortic blood pressure drop (see text); PaQ,:
Minimum partial pressure of blocd exygee (mm Hg); Cell Inf: Cellular infiltration in the cerebral white matter
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