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The Clara Cells in Acute Carbon Monoxide Poisoning Rats
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Table 1. Experimental method: age, sex, and
treatment of rats in six groups

Group Age  Sex Wt.(gm) No. Treatment*

Contro} Adult

M 4 free air
7 min. Adult M 210 4 5%CO
15 min. Adult M 2 4 3.5~3.7%CO
30 min. Adult M 4 1%CO
45 min. Adult M 230 4 1%CO
60 min. Adult M 4 0.7%CO
120 min. Adult M 4 0.4%CO

* During treatment, partial pressure of oxygen in
the chamber was maintained 18%~21% to avoid
simple hypoxia.
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Fig. 1. Population of Clara cells in acute carbon
monogide poisoning rats,

Table 2. Population of Clara cells in acute

carbon-monoxide poisoning rats

Groups  No. g:ﬁ: gl(:;a Total Per cent
Control 4 2,568 6,688 9,256 27.7
7 min. 4 3,195 8,280 11,484 27.8
15 min. 4 2,924 7,984 10,908 26.5
30 min. 4 3,481 9,365 12,846 27.1
45 min. 4 1,564 8,09 9,664 16.2
60 min. 4 1,513 7,910 9,423 16.1
120 min. 4 1,596 8,154 9,750 16.4

p-value between control group and 7~30 min exp.

group>0.1

p-value between control group and 45~120 min
exp. group <0.01

Table 3. Site incidence of Clara cells in control

group (non-exposure)

Sites S:ﬁ? Igfanr; Total Per cent
Rt. upper lobe 584 1,524 2,108 27.7
Rt. middle lobe 454 1,393 1,937 28.1
Rt. lower lobe 467 1,235 1,702 27. 4
Rt. postcaval lobe 458 1,302 1,760  26.1
Lt. lobe 515 1,234 1,749 29.5
Total 2,568 6,688 9,256 27.7

Non-significant X?=5.38<7.78
p(x)>0.1

Table 4. Site incidence of Clara cells in

CO exposure group(7 minutes)

Non-significant 1*=1.58<7.78
p(x3>0.1

Sites Selid]l: (lgl(:;i Total Per cent
Rt. upper lobe 593 1,632 2,125 27.9
Rt. middle lobe 652 1,629 2,281 28.6
Rt. lower lobe 717 1,839 2,556 28.1
Rt. postcaval lobe 664 1,766 2,430 27.3
Lt. Icbe 569 1,523 2,092  27.2
Total 3,195 8,289 11,484 27.8
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Fig. 1.

Fig. 2.
Fig. 3.
Fig. 4.

Fig. 5.

Fig. 6.
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A

LEGENDS FOR FIGURES

The Clara cells of the terminal bronchioles in rat Iungs {control group), H-E, x30.

Prominent feature of the Clara cells in the terminal bronchioles of rat lungs. They are increased
in numbers. (7 minutes CO exposure group), H-E, x400.

High power view of Fig. 2. Note characteristic nonciliated columnar cells having club shaped
cytoplasmic processes (7 minutes CO exposure group), PAS, x1000.

Prominent features of Clara cells in the terminal bronchioles of rat lungs. They are increased in
size, and show apocrine type secretion. {7 minutes CO exposure group), PAS, x1000.

Distended terminal bronchioles of rat lungs, showing decreased numbers of Clara cells, compared
with Fig.1 and 2. (60 minutes CO exposure group), H-E, x100.

Another areas of markedly dilated terminal bronchioles of rat lungs, showing increased numbers
of the Clara cells (60 minutes CO exposure group), H-E, x 100.
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Table 5. Site incidence of Clara cells in CO

exposure group (30 minutes)

Sites g?lﬁr: 21(:;1 Total Per cent
Rt. upper lobe 554 1,497 2,001 27.0
Rt. middle lobe 53 1,371 1,907  28.1
Rt. lower lobe 499 1,371 1,870 26.7
Rt. postcaval lobe 456 1,245 1,701 26.8
Lt. lobe 568 1,505 2,073 26.9

2,613 6,989 9,602 27.1

Significant ¥*=3.43<7.78
p(xB)>0.1

Table 6. Site incidence of Clara cells in CO

exposure group(60 minutes)

Sites Selﬁ;a gl?:--a Total Per cent
Rt. upper lobe 349 1,539 1,888 18.5
Rt. middle lobe 331 1,650 1,981 16.7
Rt. lower lobe 275 1,728 2,003 13.7
Rt. postcaval lobe 262 1,234 1,496 17.5
Lt. lobe 296 1,759 2,055 14. 4
Total 1,513 7,310 9,423 16. 1

Significant ¥*=42. 46> 14. 86
p(x*) <0. 01

Table 7. Site incidence of Clara cells in CO
exposure group(120 minutes)

Sites Selﬁ;a Igﬂﬂ% Total Per cent
Rt. upper 127 783 910 14.0
Rt. middle 174 745 919 18.9
Rt. lower 132 631 763 17.3
Rt. postcaval 155 981 1,036 15.0
Left lobe 210 1,037 1,247 16.8
Total 798 4.77 4,875 16. 4

Significant ¥*=17.75>>14. 86
p(x%)<0.01
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—ABSTRACT—

The Clara Cells in Acute Carbon Monoxide

Poisoning Rats

Eui Keun Ham and Kye Yong Song
Department of Pathology, College of Medicine,
Seoul National University

The authors report light microscopic and histo-
chemical studies on the Clara cells of the terminal
bronchioles in acute carbon monoxide poisoning rats.
And, moreover, the morphologic features of the Clara
cells and its population changes in the terminal
bronchioles following short term exposure to carbon
monoxide were observed.

The nonciliated bronchiolar epithelial cells (the
Clara cells) were responded to acute carbon monoxide
poisoning as an acceleration of prominent extrusion
of the apical caps and resulted in apocrine secretion
into the terminal bronchiole as well as significant
decrease of their numbers in lobal distribution by
45 to 60 minutes (p(x*)<0.01). And by the 2
hours, there was slight degree of compensation,
similar to that secn in tle acute hypoxia caused a
deficiency of pulmonary surfactant.

The results of this study indicated that the Clara
cells were actively metabolic and has apocrine
secrctory function, which might be related to the
pulmonary surfactant mechanism.

(This study was supported in part by the research
grant(C.M.B. 74-332-5), the China Medical Board
of New York. This paper was read at the 4th Asia
Pacific Congress on Disease of the Chest.)
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