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Pneumocystis carinii: Experimental Pulmonary Infection in

Rats*
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Pneumocystis carinii is a parasitic micro

organism, which causes a fatal pneumonia

in a variety of compromised patients such

as infants and children with congenital

immune deficiency, nutritionally deprived

infants, and patients receiving immunosup-

pressive therapy for malignant disorders,

especially leukemia and malignant lymphoma,

or organ transplantation. Since Chagas

found this organism in guinea pigs in 1909,

it has been found in the lungs of various

kinds of animals, those are rats, mice,

rabbits, dogs, cats, monkeys, pigs, catties,

and so on, from all over the world.

Although the study of P. carinii infection

and P. carinii itself has recently progressed,

there are still many unsolved problems such

as mode of infection, incubation period, life

cycle and taxonomic position and so on.

Experimental pulmonary pneumocystose

was first demonstrated in rats by Weller

(1955), in which one group of rats was

inoculated with infected human lung tissue,

and the other was not, then both were

treated by cortisone and antibiotics. Since

he found pulmonary pneumocystose not only

in the inoculated rats but also in uninocula-

ted rats by those treatment, he concluded

that this pneumonia must be occured by
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an activation of the latent pulmonary P.

carinii infection. After that, this hypothesis

was reexamined and made sure by himself

(1956), Linhartova (1956, 1958), Goetz and

Rentsch (1957) Pliess and Trode (1958),

Ricken (1958), and Frenkel et al. (1966). In

Japan, on the other hand, Higuchi et al.

(1972), Nagai and Kamata (1974), and

Yoshida et al. (1974) reported the similar

results in animal experiments.

In the present study, an experiment was

designed using rats to solve the following

problems which are also important in the

human P. carinii pneumonia : histopatho-

logical change of the lungs, development of

the organism, incubation period, infection

route, source of infection, and the presence

or absence of systemic infection.

Materials and Methods

The Wistar strain albino rats used in this

experiment were obtained from an animal

dealer in Kyoto City. Those rats were then

breeded under conventional condition in an

animal house of our Medical School, keeping

3-5 rats in one wire cage. The study is

composed of two experiments.

Experiment 1 consisted of 38 male rats

with initial body weight ranging 110 g to

205 g. Of those rats, 3 were killed on the

day when they were just sent to us from

the animal dealer, and examined the lungs

for P. carinii latent infection. Others were

then devided into two groups. One group
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consisting of 30 rats was administered 25

mg of cortisone acetate twice a week for

seven weeks, and another group (5 rats)

was breeded without cortisone treatment as

a control. In order to prevent the bacterial

infection, 0.05% solution of tetracycline

hydrochloride was given to both groups as

drinking water every day. The rats which

died in the course of experiment were

examined as soon as possible, and the

survived rats were all sacrificed on the 49th

day of the experiment, and examined for

P. carinii.

Experiment 2 consisted of 62 young male

rats with initial body weight ranging 55 g

to 85 g. Of those rats, 5 were killed and

examined on the day of their arrival from

the animal dealer. After one month just

breeding in our animal house without any

treatment, 5 rats were killed and examined

for P. carlnii to reveal the infection in

animal house. After that, the cortisone

treatment with tetracycline hydrochloride

began to 48 rats by the same manner as

mentioned above. Other 4 rats were breeded

without cortisone as a control group. Every

week, 5 to 7 rats which were dead or kil

led, were examined. At the end of 9 weeks

of investigation, the rest of the treated rats

and control rats were all killed and examined

for P. carinii. During the experiment, body

weights of the rats were individually che

cked once weekly.

At autopsy of the rats, the lungs, liver,

spleen and kidney were divided into 2

portions, one was fixed in 10% formalin

solution, and the other stored in deepfreezer

( —80C) for later use in counting the number

of cysts by cyst concentration method (Ikai

et at. 1977). At the same time the imprint

smears of the lung tissue were also made

and stained by Giemsa, Gomori's methena

mine silver nitrate, and modified Toluidine

blue 0. The lung sections which were

prepared as 7 n thick, were stained by

Hematoxyline-eosin, Gomori's methenamine

silver nitrate, modified Toluidine blue 0, and

Gram (Weigert's modification). When P.

carinii was not found in the smears and 7 fi

thick lung sections, 100 pieces of serial 10 (Jt

thick lung sections with Toluidine blue 0

stain were further examined.

In order to know the presence or absence

of the systemic P. carinii infection in rats,

the liver, spleen and kidney of the rats

whose lungs were heavily infected with P.

carinii, were examined by the following

manner : 100 serial pieces of each 10/u thick

sections, and cyst concentration method both

stained by Toluidine blue 0.

The density of P. carinii and the extent

of the pneumonia in histopathological lung

sections were evaluated by classifying into

following four categories : Grade 1—only a

few cysts adherent to the alveolar septal wall

or free in the alveolar lumen without any

inflammatory or cellular response. Grade

2—number of cysts increased with minimal

septal inflammatory response and alveolar

macrophages. Grade 3—number of cysts,

septal inflammatory response and alveolar

macrophages more increased, and honeycomb

materials (mass of P. carinii) sporadically

recognizable. Grade 4—honeycomb materials

in almost all alveoli with tremendous number

of P. carinii and rather reduced inflamma

tory response.

Results

I. Macroscopical and Histopathological Cha

racteristics.

The macroscopic and microscopic investiga

tions in the present study indicated a

variety of pathological changes of P. carinii

infection. As Hematoxyline-eosin stain

usually does not reveal P. carinii cyst in the

lung tissue, Toluidine blue 0 or Gomori's

methenamine silver nitrate stain were always

used at the same time.

Macroscopic characteristics : Some of the

lungs of heavily infected with P. carinii

were whitish gray in color, and solid,

rubbery and liver like. They usually sank

when they were put in the water. However,

many of the lungs which were light in

fections showed almost normal appearance.

Microscopic characteristics: The typical

histopathological features of heavily infected
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Fig. 1 Almost of all alveoli are occupied with typical honeycomb materials, fn-

terstitial proliferation is less prominent (HE stain, 100 X). Fig. 2 Tremendous

number of cysts distributing in almost all alveoli (Toluidine blue 0 stain, 100X). Fig.

3 High power view of Fig. 2 (lOOOx). Fig. 4 Clump of cysts in the bronchi as

well as in alveoli (Toluidine blue 0 stain, 100X1. Fig. 5 High power view of Fig. 4

(400X). Fig. 6 The cysts phagocitized by alveolar macrophage (arrow) (GMS-HE

stain, 400X).
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Fig. 7 Slight infiltration of alveolar septa and marked proliferation and shedding

of foamy alveolar lining cells (HE stain, 100X). Fig. 8 High power view of Fig. 7

(400X). Fig. 9 Infiltration of small round cells and macrophages in alveolar wall

(HE stain, 400x). Fig. 10 2 cysts attached to alveolar wall (Toluidine blue 0 stain,

400X). Fig. 11 Some cysts in or attached to alveolar wall (Toluidine blue 0 stain,

400x). Fig. 12 Clump of cysts only seen in limited some alveoli (Toluidine blue 0

stain, 400X).
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lungs with P. carinii when stained by

Hematoxyline-eosin were as follows : almost

all alveoli were occupied with so called

honeycomb materials, and interstitial proli

feration was less prominent with almost

none of plasmacellular infiltration (Fig. 1).

When the sections were stained by

Toluidine blue 0 or Gomori's methenamine

silver, tremendous number of the cysts were

seen as a group in the alveoli (Fig. 2 and 3).

In some bronchioles and bronchi the masses

of the cysts were also found (Fig. 4 and 5).

Those findings suggest that the cysts in the

alveoli are discharged into the bronchi and

finally appear in the sputum. Sometimes

the features that the cysts were phagocitized

by the alveolar macrophages were seen

(Fig. 6).

Those findings of heavily infected lungs

as mentioned above were rather less fre

quent, and the majority of the cases were

medium size of infection. In such medium

size of infections, marked proliferation and

shedding of foamy alveolar lining cells in

the alveoli and septal inflammatory changes

were often seen (Fig. 7, 8 and 9).

The extent of P. carinii infection was

rated according to four Grades as mentioned

before. Grade 1 (Fig. 10) is characterized

by only a few cysts exist in the alveoli, or

adherent to the septal walls without any

inflammatory or cellular response. These

light infections were often overlooked in

usual 7[i thick 3 sections. Therefore, exam

ination of 100 serial sections of 10 ft thick

was added in such instances.

Grade 2 (Fig. 11) is characterized by an

increase in number of the cysts with minimal

septal inflammatory response and minimal

appearance of the alveolar macrophages.

Focally the septa were infiltrated with a

few macrophages, lymphocytes, and occa

sionally plasmacells.

Grade 3 (Fig. 12) is the category that the

number of cysts markedly increases compared

with Grade 2, and the septal inflammatory

response and macrophages also increase.

Some of the alveoli are occupied with

honeycomb materials.

Grade 4 (Fig. 1, 2, 3) shows signs of the

last stage of the pneumonia. Almost all

alveoli are occupied with honeycomb ma

terials, and tremendous number of P. carinii

cysts are seen in it. However, the inflam

matory response of the host is rather

reduced compared with Grade 3.

II. Experiment 1

Three out of 38 rats killed at the time

they were just sent to us from an animal

dealer showed all negative for P. carinii

either by smear or 100 serial lung sections

(Fig. 13). One rat which died on the 12th

day of cortisone treatment was still negative

for P. carinii. However, 2 rats died on the

18th and 19th day showed positive, one is

Grade 1 and the other Grade 2 respectively.

These results indicate that the period of first

finding of P. carinii after initiation of

cortisone treatment is much shorter than

that of the past experiments. However, the

cause of death of these rats seemed not due

to P. carinii pneumonia but bacterial infec

tion judging from histopathological findings

of the lungs. The tremendous number of

Gram-positive bacteria was found in lung

sections by Gram stain Weigert's modifica

tion. On the 23 rd day, one rat died also

by bacterial pneumonia showed Grade 2 P.

carinii infection. At the 5 th week of cor

tisone treatment, 5 rats died and 3 sacrificed.

One rat which died on the 34th day showed

typical P. carinii pneumonia (Grade 4).

However, other rats were diagnosed as

Grade 2 (3 rats) and Grade 3 (4 rats). At

the 6th week, 6 rats, 3 died and 3 sacrificed,

were examined. Those were Grade 2 in 2

rats and Grade 3 in 4 rats respectively. At

the 7th week, 2 rats died with remarkable

P. carinii pneumonia (Grade 4). Other 10

rats which survived until end of the 7th

week showed by the autopsy that one was

Grade 4, 7 were Grade 3, and 2 were Grade 2.

Five control rats which were killed at the

end of the 7 th week, showed negative in 1

rat and Grade 1 in 4 rats. The fact that

a certain amount of P. carinii was found

even in the control normal rats indicates the

infection in the animal house.
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The body weights of experimental rats

were markedly depressed by the cortisone

treatment, that is, 156 g in average at the

beginning of the experiment dropped down

into 127 g 7 weeks later. On the contrary

average body weights of control rats gained

from 135 g to 242 g in this period. The

process of body weight fluctuation was in

vestigated more minutely in Experiment 2.

The possibility of systemic infection of P.

carinii was studied by examining 100 serial

sections of the liver, spleen and kidney of 4

rats which showed Grade 4 in lung sections.

The results were all negative.

Fig. 13 Advance of P. carinii pneumonia

experimentally produced in rats by suc

cessive cortisone treatment (Experiment 1).

III. Experiment 2

Experiment 2 is different from Experiment

1 in the following points : 1—The rats in

Experiment 2 were 62 in number, and they

were breeded for one month in a conven

tional animal house without any treatment

before immunosuppressive administration

which had immediately been started in Ex

periment 1. 2—Examination was performed

weekly on 5-7 rats which were dead or

sacrificed, and continued until end of the

9th week.

The body weights of rats in this expe

riment were ranging 55 g to 85 g (average

71 g) when they arrived here from the

animal dealer. After one month breeding

in the animal house, the body weights of

those rats normally increased as ranging

180 g to 275 g (average 240 g). After that,

the body weights of rats with cortisone

treatment were not increased but rather

diminished on the contrary the control rats

normally gained the weight and showed

480 g in average at the 9th week as illustra

ted in Fig. 14.

• Cortisone Tre;

Cortisone Treatment

I 2 3 4 \ \ ) I

Fig. 14 Influence of successive cortisone

treatment upon average body weights of

rats. (Experiment 2).

The features of extent of P. cainii infec

tion in Experiment 2 is shown in Fig. 15.

Five rats which were immediately killed at

their arrival to us from the dealer showed

negative for P. carinii by any of lung smear,

section, and cyst concentration method.

However, 3 out of 5 rats which were exam

ined after one month breeding without any

treatment showed positive for P. carinii.

The intensities of infection of those 3 rats

were all classified as Grade 1. Those results

suggest that the new infection of P. carinii

is occurring among rats in the animal house.

At the end of 1 and 2 weeks after initiation

of the cortisone treatment, 5 rats were

examined respectively. All the rats were

infected with P. carinii, and 1 was Grade

2 and 4 were Grade 1 in each group.

Five rats sacrificed at 3 weeks and also 5

rats at 4 weeks alike showed increase in in-
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tensity of P. carinii infection, that is, 4 rats

were Grade 2 and 1 was Grade 1 in each

group.

At 5 weeks, 6 rats were examined, in

which 2 were dead on the 30 th day of the

treatment, and 4 were sacrificed. All were

classified as Grade 2.

At 6 weeks, 2 rats died and 4 were sacri

ficed. The Grade 3 was first found in one

rats, and the others were Grade 2. At 7

weeks, 7 rats were examined in which one

was sacrificed, and 2 died on the 45th day,

3 on the 47th day, and one on the 48th day

respectively. Four rats were Grade 3, and

3 were Grade 2. At 8 weeks, all of 4 rats

were sacrificed in which 2 were Grade 3 and

the other 2 were Grade 2. At 9 weeks, all

of 5 rats which consist of one died and 4

sacrificed, were classified as Grade 3.

In the control group, one rats died on the

41st day, and the other 3 were sacrificed at

the end of the 9 th week. The intensity of

P. carinii infection was classified as Grade 1

in 3 rats, and one was negative. It can be

said from the facts that P. carinii may

continue to exist but may not propagate so

much in the normal rats.

Fig. 15 Advance of P. carinii pneumonia

experimentally produced in rats by suc

cessive cortisone treatment (Experiment 2).

It is interesting to note that the intensities

of P. carinii infection in Experiment 2 were

limited within Grade 2 or Grade 3, and the

cause of death was mostly not considered

due to P. carinii pneumonia but due to

bacterial infections by histopathological exa

minations, on the contrary the typical P.

carinii pneumonia classified as Grade 4 was

often seen among rats examined at the lat

ter half period in Experiment 1. As the

reason of the differences between Experiment

1 and 2, it is considered that the rats in

Experiment 2 might have received daily in

fection with P. carinii during the period for

one month breeding before the cortisone trea

tment, and gained resistance to the organism.

The resistance seemed to continue for a

certain period even in the course of corti

sone treatment.

When compared the intensity and the

expanding of P. carinii infection in cortisone

treated rats with those in control rats, it is

evident that the latent infection was activa

ted by the cortisone treatment as Weller

(1955) already pointed out. In the present

study, an attempt was made to analyse the

course of expanding of the infection quantita

tively by using cyst concentration method.

As shown in Fig. 16, the average number

of cysts per 1 g of the lungs increased, giving

essentially a straight line on semilogarithmic

graph, as 1.06X105 at 1 week after initiation

of cortisone treatment, 1.83X105 at 2 weeks,

7.15X105 at 3 weeks, 1.10 XlO6 at 4 weeks,

2.51 X106 at 5 weeks, 1.16 XlO7 at 6 weeks,

1.48X107 at 7 weeks, 4.29XlO7 at 8 weeks,

and 4.90XlO7 at 9 weeks respectively.

In order to detect P. carinii, in Experiment

2, both of the lung section and cyst con

centration method were used at the same

time. The correlation between the grading

by lung sections and the number of cysts

per lg of the lungs is illustrated in Fig. 17.

Actual number of cysts in Grade 1 are

ranging 0-3.7X105(average 7.4X104), Grade 2 :

2.lXl05-2.8Xl07 (5.5X106), and Grade 3:5.7

X1O5-1.1X1O8 (3.8X107) respectively. There

were some cases which were diagnosed as

Grade 1 by the examination of 100 serial

lung sections in spite of negative by the

cyst concentration method.

It has been achieved that the lungs are

the only site for parasitizing of P. carinii

although Zandanell (1954) and others found
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Fig. 16 Increase of the number of P.

carinii cysts in lg of rat's lung counted

by cyst concentration method in course of

cortisone treatment (Experiment 2).

P. carinii in several organs other than the

lungs in human cases. In this respect, the

study was made to search for the cyst of P.

carinii in the liver, spleen and kidney of 12

rats which were diagnosed as Grade 3 in

Experiment 2. The examination was per

formed by using both histopathological

sections and cyst concentration method, but

no cyst was found from those organs.

Discussion

I. Histopathological characteristics.

At the age of P. carinii pneumonia was

first known among prematures or marasmic

orphans in Europe, strong interstitial plasma-

cell infiltration of the lungs was noticed as

the most characteristic feature of this

pneumonia (Van&k and Jirovec, 1952). This

is the reason why this pneumonia has been

called interstitial plasmacellular pneumonia

for long time.

On the other hand, Weller (1955), Linha-

10°

g 10

10

10

• Sacrificed

a Died

O Average

•o

'o

Grade 1 Grade 2

Fig. 17 Correlation between grading by

lung sections and number of cysts per

lg of the lungs (Experiment 2).

rtova (1956, 1958), and Ricken (1958) stated

that interstitial plasmacell infiltration was

not conspicuous among experimental animals

which were artificially produced P. carinii

pneumonia by immunosuppressive treatment.

Dutz et at. (1973) considered that those

findings were due to the difference of host

response to the organism, and he distingui

shed P. carinii infections into following two

types. 1. Interstitial plasmacellular pneum

onia which occurs only in prematures or

marasmic infants between 10 to 24 weeks of

life. 2. Hypoergic pneumocystose which may

occur at any age and is associated with

congenital immunodeficiency or diseases of

reticuloendothelial system or immunosup

pressive therapy. In the former type, P.

carinii may spread rapidly throughout the

alveoli of all pulmonary lobes, and the

capsular antigen of P. carinii cyst elicits a

massive plasmacell infiltration in the alveolar
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septa. On the other hand, low host res

ponse to the organism occurs in the case of

latter type.

In the present animal experiment, 4 rats

produced severe P. carinii infection by

cortisone treatment. The histopathological

examination by Hematoxyline-eosin stain

revealed massive honeycomb materials oc

cupying almost all alveoli. However, the

interstitial inflammatory response was weak

with almost none of plasmacell infiltration.

Those type 2 features are usually seen at

autopsy of P. carinii pneumonia patients

who have received strong immunosuppressive

therapy against their malignant basic

diseases.

In the severe cases of P. carinii infection

in rats, considerable amount of P. carinii

was found in bronchioles and in bronchi as

a mass. Those results support the possibility

of finding the organism from sputum (Ba-

chman, 1953; Le Tan Vinh et al, 1963;

Yoshida et at., 1977) or from hypopharyngeal

materials (Erchul et aL, 1962; Catar, 1968).

II. Propagation of P. carinii in experimental

animals

Among 100 rats in the present Experi

ment 1 and 2, 78 rats were treated with

cortisone in which 77 (98.7%) were found

being infected with P. carinii. Particularly

48 rats of Experiment 2 which were breeded

for one month before cortisone treatment,

were all positive (100%) for P. carinii.

Those positive rates are extremely high

compared with those of Weller (1955, 1956)

59.5%, Pliess and Trode (1958) 56%, Linha-

rtova(1956, 1958) 65%, Goetz and Rentsch

(1957) 75%, Ricken (1958) 87% and Nagai

and Kamata (1974) 65%. This difference

seems to come from the detecting method

of the organism in my opinion. Most of the

past studies used Giemsa stain for the lung

smears, and Hematoxyline-eosin, PAS and

Gomori's methenamine silver stain for the

lung sections. The former 3 techniques

among 4 mentioned above are not so efficient

in detecting the organism particularly in the

light infection. Gomori's methenamine silver

stain is good for detection but is complicated

in procedure, so it takes much time for ma

king preparations. In the present study,

P. carinii was seeked by examining 100

pieces of 10 fJ. thick serial lung sections, and

cyst concentration method was also used at

the same time. Furthermore, Toluidine

blue 0 stain (modified by Chalvardjian and

Grawe, 1963) was mainly utilized in this

series of experiment. This method is much

simple compared with Gomori's technique,

and exhibits the cyst walls in beautiful

purple color with clear contrast to the ba

ckground (Ogino et at., 1977). The use of

those technique might be the reason why so

high infection rates were gained in this

study.

III. Mode of infection

The mode of infection of man and animal

with P. carinii is the subject of much

controversy for many years. Although

Pavlica (1962), Post et at. (1964), and Bazaz

et al. (1970) reported possibility of intra-

uterin transmission, many people believe, at

present, that naso-tracheal inhalation of the

cysts is the main route of invasion of this

parasite. In this respect, Hendley and

Weller (1971) reported the following expe

riment. They used two groups of cesarean-

section originated barrier-sustained rats.

Both groups were treated with dexametha-

sone and tetracycline. The rats of one group

were contacted directly or through air with

P. carinii infected rats, and those of another

group were kept in barrier cage. As the

result, the infection was only seen in the

former group.

The infection of man with P. carinii was

also seen in hospital, orphanage, and family.

Ruskin and Remington (1967) resported two

patients who hospitalized in the same room

showed signs of P. carinii pneumonia almost

coincidently. Watanabe et al. (1965) reported

family case of this pneumonia, and Lim and

Moon (1960), Redman (1975) reported epide

mics in the orphanage.

In the present study on rats, 10 rats (71%)

out of 14 untreated rats became positive for
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P. carinii by just breeding in an animal house

for 4 to 13 weeks. This fact also supports

the hypothesis mentioned above.

IV. Incubation period

Incubation period means the term to the

onset of P. carinii pneumonia from initiation

of immunosuppressive therapy. In this res

pect, Bachmann (1954) stated 40 to 50 days,

Gajdusek (1957) 3 to 11 weeks, and Kucera

(1967) 16 to 100 days, all in clinical cases.

In the present animal experiment, the in

cubation time was considered within 5 weeks

since heavy infections were seen among rats,

examined at 5 weeks cortisone treatment.

V. Resistance to the growth of P. carinii

It is commonly believed that P. carinii is

distributing widely among man and animals

as a saprophyte. In other words, host

animals may have resistance to the organism

when their immune systems are normal. In

the present investigation, the grades of P.

carinii infection were obviously much lower

in rats which were breeded for one month

before cortisone treatment than in rats im

mediately started the treatment. It seems

that the normal rats gained the resistance by

receiving small amount of P. carinii every

day, and the resistance continued for a

certain period even in the course of the

cortisone treatment.

VI. Systemic infection

The problem of systemic infection of P.

carinii is important connected with the mode

of infection like diaplacental infection. In

clinical field, Pavlica (1962) found massive

infection of P. carinii in the lungs of a stil

lborn fully developed foetus, and Zandanell

(1954), Jarnum et al. (1968), Awen and Ba-

ltzen(1971), LeGolvan and Heiderberger (1973)

and Rahimi (1974) found the organism dis

seminating in many organs other than the

lungs. However, the success in animals was

only made by Walker (1912) who found the

cysts in the spleen of guinea pig. Weller

(1954), Linhartova (1956) and Ricken (1958)

examined the liver, kidney and spleen of

many rats experimentally produced P. carinii

pneumonia, but they could not find the

organism. The present investigation also

showed negative for P. carinii in the liver,

kidney and spleen in spite of many sections

were examined and cyst concentration me

thod was used at the same time.

Summary

Experimental pulmonary infection with

Pneumocystis carinii was provoked in rats by

giving cortisone acetate and tetracycline

hydrochloride. The results obtained in two

series of experiments are summarized as

follows.

1. P. carinii infection was detected in 77

out of 78 rats treated by cortisone for 1 to 9

weeks. During the time, the number of

cysts per lg of the lungs counted by cyst

concentration method increased regularly,

giving a straight line on semilogarithmic

graph.

2. Light infection with P. carinii was

also detected in 10 out of 14 normal rats

which were breeded without any treatment.

This fact suggests that the animal acquires

the infection by contagion, possibly through

air, in an animal house.

3. Severe P. carinii pneumonia was seen

in rats of Experiment 1 on and after 5th

week of cortisone treatment, whereas such

severe case was not seen in Experiment 2

in which the rats had been breeded for one

month before cortisone treatment. Probably,

the rats in the latter group gained resistance

to the organism by daily infection during

the breeding time, and the resistance cont

inued for a certain period even in the course

of cortisone treatment followed by it.

4. The grade of P. carinii infection was

classified into 4 categories judging from

histopathological changes and number of

cysts in the lungs. The feature of severe

P. carinii pneumonia was characterized by

honeycomb materials filling in almost all

alveoli with tremendous number of the

organism, and weak interstitial inflammatory

response with almost none of plasmacell in

filtration. This findings were similar to

those of human P. carinii pneumonia occur-

(86)



87

red under immunosuppressive conditions.

5. In order to suppose the systemic in

fection of P. carinii, the liver, kidney and

.spleen of 16 rats whose lungs showed heavy

infection were examined, but no organism

was found from those organs.
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