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Introduction

Pneumocystis carinii (P.c.) was noticed in

human lungs first by van der Meer and

Brug in 1942, though Chagas already found

the organism in guinea pig lungs in 1909.

Since then, P.c. pneumonia has drawn an

increasing amount of attention in both

clinical and medicozoological fields. Fur

thermore, it has become quite convenient to

study P.c. pneumonia when Weller succeeded

in inducing it in rats by giving cortisone

acetate subcutaneously (1955, 1956). Dis

turbed immunosurveillance system in hosts

caused by steroid therapy may evoke P.c.

pneumonia. Later, Hendley and Weller

(1971) successfully applied their concentration

method to collecting P.c. cysts from animal

lungs. The method might enable semiquan-

titation of the pneumonia. We tried to

compare various schedules of steroid admin

istration using various methods of detecting

the organism. The provocation procedure

originated by Weller and adopted by many

other investigators is, however, very tedious

and time-consuming. Water-insoluble cor

tisone acetate dissolved in various solvents

is to be given subcutaneously at regular

intervals. This procedure requires usually

5 to 8 weeks in order to induce maximum

propagation of P.c. in rat lungs. In the

present study, we attempted to induce P.c.

pneumonia in rats by oral administration of

steroid-incorporated diet as well as by other

procedures thus far used, to harvest P.c.

cysts efficiently from these lungs, and to

quantitate pathological changes by the

number of P.c. cysts detected.

Materials and methods

1) Rats : Wister rats were obtained from

local breeders and were kept under con

ventional conditions during the study.

Randomly 4 rats were kept in a metal cage

of size 39X25X19 cm.

2) Steroid and antibiotics : Cortisone acetate

(Wako Pure Chemical Industry, Tokyo,

Japan), hydrocortisone sodium succinate

(Solu-CortefRx, Upjohn (Japan), Tokyo), or

crude cortisol (Hoechst (Japan), Tokyo), was

administered subcutaneously, intraperitoneal-

ly, or orally with drinking water or diet.

Cortisone acetate suspension, 10%, was made

according to Frenkel and Havenhill (1963).

Tetracycline hydrochloride (AcromycinRx,

Lederle (Japan), Tokyo) was given with

drinking water ad libitum. Its concentra

tion was routinely 0.5 mg/ml for initial 2

weeks and then 1.0 mg/ml until rats died or

were sacrificed.

3) Routes of steroid administration

Subcutaneous route : 2 to 60 mg of cor

tisone acetate in suspension divided into 1

to 3 doses per week was injected subcuta

neously to each rat regardless of its weight.

Intraperitoneal route : 60 mg of cortisone
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acetate in suspension divided into 3 doses

per week was given intraperitoneally to

each rat.

Oral route with drinking water : Hydro-

cortisone sodium succinate was dissolved in

water to make a concentration of 0.5mg/ml.

TetracycHne was also dissolved in the above

solution to the concentration as previously

stated. As drinking water, 160 ml of the

resulted solution was supplied to 4 rats

in a cage every second day. No other water

was given. In this condition, the drinking

water ran out completely by the time of the

following supply.

Oral route with diet : The special diet

was prepared by Oriental Kobo Kogyo Co.,

Tokyo, Japan containing crude cortisol in

concentrations of 0.5 or 0.1 % and tetracycline

in that of 0.2%. Regular rat diet and

the drugs were mixed in the appropriate

concentrations. The mixtures were dried

for 4 hours at 60 C which were cut into

usual size of rat chow containing 6 to 8 %

of water. The diet as well as tap water

was provided ad libitum. No other tetra

cycline was given.

4) Methods for detection of P.c. cysts

All materials were obtained immediately

after sacrifice of rats or within 24 hours of

death.

Impression smears of the lung : Cross sec

tion of the diaphragmatic lobe of the right

lung was wiped once gently with gauze,

with which impression smears were made.

The first imprint was served for enumera

tion of P.c. cysts.

Concentration procedure : The methods

of Hendley and Weller (1971), and Ikai et al.

(1977) was used with slight modifications.

Briefly lg aliquot of the lung was minced

with scissors, to which 20 ml of normal

saline was added. The mixture was homo

genized by a homogenizer (Nissei AM-5,

Nihon Seiki Kaisha LTD, Tokyo, Japan) at

15,000 rpm for 5 min, which was filtrated

through a metal filter of pore size of 76 fi.

The nitrate was washed twice with normal

saline by centrifugation at 1,000 XG for

15 min. The resulted sediment was agitated

with 2 ml of 0.1% collagenase in normal

saline at 37 C for 4 hours. Then 3 ml of

normal saline was added to the suspension,

5 [A of which was transferred evenly to an

area of 1 cm in diameter on a glass slide.

After an appropriate staining, the number

of P.c. cysts was determined under 400

magnifications. Cysts in 10 visual fields

were counted when there were plenty seen,

and those in 100 when there were few.

The number of cysts equivalent to that in

1 g of the lung was estimated when the

total weight of both lungs was less than

lg.
Airway washing : A plastic catheter of

1 mm in diameter was inserted, as a rule,

into the right main bronchus. Approximate

ly 0.25 ml of normal saline was injected

through the catheter into the lung and then

aspiration was done once gently. Usually a

minute amount of fluid was aspirated into

the catheter, which was irrigated with 0.1ml

of normal saline. Then 0.01 ml of the

resulted fluid was transferred to an area of

1 cm in diameter on a glass slide.

Tissue section : Tissue sections of the lung

were served for detection of P.c. and stag

ing of pathological changes according to

Hughes et. al. (1973).

5) Staining : Grocott's staining (Luna, 1968)

was adopted for enumeration of P.c. cysts

in both tissue sections and smears, and

Giemsa as well as Grocott's stainings for

identification of P.c. Additionally, toluidin

blue Q (Chalvardjian and Grawe, 1963),

Gomori's, and/or PAS (Periodic-Acid-Schiff)

stainings were applied to tissue sections,

and toluidin blue O to impression smears and

smears obtained by the concentration method

and airway washing, if necessary.

6) Classification of histopathological changes

of the lung : It was found convenient to

categorize histopathological changes of rats

into 3 stages according to Hughes et al.,

although the classification was originally

applied to P.c. pneumonia in children with

malignancies.

7) Statistical analyses : Statistical analyses

were performed by t-test, chi-square test, F-

test and linear correlation and regression

analysis.



Results

Table 1 shows effects of various schedules

of subcutaneous cortisone acetate treatment

on survivals of the rats studied. They were

all 2.5 months of age at the start of the

experiment. In the preliminary experiments,

rats of age 1, 2.5 and 4 months were injected

subcutaneously with 20 mg of cortisone

acetate per 100 g of body weight 3 times

weekly for 7 weeks. It was found suitable to

use 2.5 months old rats in view of survival

rates, economy, and bigger weight gap

resulted between rats on steroid and on no

steroid. Eleven groups were studied, each

of which consisted of 4 or 8 rats. They

were on either one regimen of 1, 10, 25, or

30 mg of subcutaneous cortisone acetate 1 to

3 times per week. Rats were tried to be kept

on such treatments for 7 weeks, since 5 to 8

weeks of steroid treatment had been

generally considered to be an optimal term

for inducing maximum severity of P.c.

pneumonia. All the rats of the groups on

30 mg of cortisone twice weekly and on 20

mg 3 times weekly died within 7 weeks.

Three out of 4 rats on 20 or 25 mg twice

weekly survived 7 weeks. The rats of other

groups survived more than 7 weeks.

In Table 2, four methods—concentration

method, impression smear, airway washing,

and tissue section—were compared for detect-
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ing P.c. cysts from the lung. In this

experiment, all rats except controls received

subcutaneously 20 to 60 mg of cortisone

acetate per week in 1 to 3 divided doses.

Control rats received no steroid but tetra-

cycline. Enumeration of cysts was performed

with specimens obtained by the concentra

tion, and with impression smears. Cysts were

detected from all of the rats receiving more

than 25 mg as a weekly dose by all of the

methods. It is of interest that 12 out of 14

control rats (86 %) were found to be positive

for P.c. cysts in the lung applying the con

centration. Number of cysts recovered from

lg of lung tissue was 3.7Xl05±4.1Xl05

(mean±SD). By the airway washing, 3 out

of 14 controls (21%) were found positive.

Fig. 1 shows the relationship between

subcutaneous cortisone doses and numbers of

cysts detected from 1 g of lung tissue using

the concentration method. These two

factors were found to be correlated each

other when cyst counts were transformed

into logarithms (r = 0.571, P<0.01). In ad

dition, it was found preferable to give 30 to

50 mg of cortisone subcutaneously per week

to a rat for inducing P.c. pneumonia. All

of the rats receiving total of 60 mg weekly

died within 7 weeks. There were no sta

tistically significant differences noted in cyst

counts between the control group and the

group on 20 mg of cortisone per week.

Table 1 Survived days of rats on various schedules of subcutaneous

cortisone injection

Cortisone dosage
(mg/injection)

3 injections/week 2 injections/week 1 injection/week

30

25

20

10

1

21.

44,

26, 28,

49days,

ND

ND

29, 29, 40,

*

*

(0/8)

(4/4)

(4/4)

28, 30, 41, 45days

28days, Others sacrificed

on 49th day.

36days, Others sacrificed

on 49th day.

(3/4)

(3/4)

(4/4)

(4/4)

*

*

*

ND

ND

(4/4)

(4/4)

(4/4)

All rars used were 2.5 months of age.

* All sacrificed on 49th day.

Numbers in parentheses denote those of rats living on 49th day of the treatment per total number of

rats in each schedule.

ND : not done

( 3 )
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Table 2 Four methods for detection of P. c. cysts from rats treated with

subcutaneous cortisone acetate

Weekly dose N f

of c(°mrSe -died
No. of rats positive for P. c. cysts in the lung

concentration impression smear airway washing tissue section

60mg

50

40

30

25

20

0

8

4

4

4

3

8

14

8

4

4

4

3

8(100)

12 ( 86)"

8

4

4

4

3

7(88)

8(57)2>

8

4

4

4

3

3(38)

3(21)3)

8

4

4

4

3

5(63)

5(36) 4>

Numbers in parentheses denote percentages of rats positive for P. c. cyts in the lung in each

group. Chi-square analyses

1) vs. 3) and 1) vs. 4) : P<0.01

2) vs. 4) and 3) vs. 4) : P<0.05

1) vs. 2) and 2) vs. 3) : nonsignificant

No. of P. c. cysts detected

in 1g of the lung

103-

107-

106-

105-

104-

r = 0.571

p<0.01

0 10 20 30 40 50 60mg

Weekly dose of cortisone acetate/rat

Fig. 1 The relationship between subcu

taneous cortisone dosage and number of

P.c. cysts detected by the concentration

method.

Each solid circle indicates a rat died before

49th day of cortisone treatment.

Each bar indicates the mean of the group.

F-test

1) vs. 2), 4) vs. 6) and 4) vs. 7) : nonsig

nificant 2) vs. 4) and 2) vs. 7) : P<0.01

In the preliminary experiments, no sta

tistically significant differences were found

in numbers of cysts detected by the con

centration method between male and female

rats.

Table 3 summarizes the experiment in

which rats were fed as much as needed on

the experimental diet with crude cortisol

and tetracycline. Three groups of rats

were studied. The first group was on the

diet containing crude cortisol in the con

centration of 0.5 % and the third in that of

0.1%. The second group was on the food

consisted of equal amounts of 0.5 % crude

cortisol-incorporated and unincorporated diet

(to be referred to 0.25 % cortisol-incorporated

diet hereafter). All rats on 0.5 % and 0.25 %

cortisol-incorporated diets died within 21

days and 42 days respectively. The mean

counts of cysts collected from 1 g of lung

tissue by the concentration metViod were

1.2X107 and 3.4X107 for these two groups

respectively. The third group was divided

into 5 subgroups, each of which consisted of

3 rats. Each subgroup was sacrificed at 5

weekly intervals. The experiment was start

ed with 19 rats, 4 of which died between

17th and 21st day (75% survival rate).

Those rats were excluded. Cyst count in

creased from mean of 1.2 X107 in 1 week to
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Table 3 Induction of P. c. pneumonia in rats fed on the diet containing

crude cortisol

Cortisol content

in lg of diet

5 mg

2.5

1 mg

Rat used

No. of P. c. cysts

in lg of lung°

(XlO7)

S- 1

S- 2

S- 3

S- 4

S- 5

mean

S- 6

S- 7

S- 8

S- 9

mean

S-12

S-13

S-14

mean

S-24

S-25

S-26

mean

ND

ND

0.7

1.3

1.5

1.2

ND

2.6

1.5

6.1

3.4

0.7

1.3

1.5

1.2

27.2

25.7

1.0

18.0

Term of steroid

treatment (days) until
died (d) or sacrificed (s)

12 (d)

15 (d)

16 (d)

19 (d)

21 (d)

16 (d)

32 (d)

39 (d)

42 (d)

7(s)

7(s)

7(s)

S-15

S-16

S-17

mean

S-18

S-19

S-20

mean

S-21

S-22

S-23

mean

1.1

1.2

2.7

1.7

2.0

3.4

1.2

1.9

4.7

3.8

5.9

4.8

14 (s)

14 (s)

14 (s)

21 (s)

21 (s)

21 (s)

28 (s)

28 (s)

28 (s)

35 (s)

35 (s)

35 (s)

1) Concentration method applied.

2) Equal amounts of 0.5% crude cortisol-incorporated and unincorporated diet given.

ND : not done

that of 18.0X107 in 5 weeks.

Table 4 shows the effects of steroid treat

ments by 4 routes in view of cyst counts

and histopathological changes. They were

subcutaneous and intraperitoneal routes, and

oral ones with drinking water and diet.

Each group consisted of 4 to 6 rats. The

first group was injected subcutaneously with

20 mg of cortisone acetate per rat 3 times

weekly. The second group was injected in-
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traperitoneally with 20 mg of cortisone ace

tate per rat 3 times weekly. The third group

was given Solu-CortefRx with drinking water

in the concentration of 0.5 mg/ml. Tetra-

cycline was also mixed with the water in

the concentrations as stated earlier. Every

second day, 160 ml of this fluid was supplied

to 4 rats in a cage. The fourth group was

given 0.1% cortisol- and 0.2% tetracycline-

incorporated diet ad libitum. A larger

number of cysts were detected in impression

smears of lungs obtained from rats treated

with subcutaneous steroid injections or

steroid-incorporated diet than from those

treated with intraperitoneal steroid injections

or steroid containing drinking water. There

were no statistically significant differences

noted between the first two treatments in

terms of cyst counts of both concentrated

materials and impression smears. With the

steroid-incorporated diet, more cysts seemed

to be induced for a shorter period of time

compared to other routes of steroid ad

ministration. Furthermore, more advanced

histopathological changes were observed with

subcutaneous steroid treatment or steroid

containing diet. It was found more than

anything else that treatment with steroid-

incorporated diet was far more convenient

without troublesome processes, time-saving

and rather economical for provocation of

P.c. in rat lungs than with any other

methods currently used.

Discussion

Experimental P.c. pneumonia in rats is

induced usually according to Frenkel et at.

(1966), and Barton and Campbel (1969).

Total weekly dose of steroid given and the

term of steroid treatment seemed to be

the two important factors in order to provoke

maximum degree of the pneumonia or to

obtain maximum propagation of P.c. These

investigators gave 25 mg of cortisone acetate

subcutaneously twice weekly for 5 to 8 weeks,

which has been most widely adopted by

others. The term of such steroid treatment

was considered to be the most appropriate

period of time to induce the pneumonia in

rats. Various observations have been used

as indices to estimate the progress or sever

ity of the experimental pneumonia includ

ing weight changes of rats, and their sur

vivals as well as pathological changes of

the lung, and numbers of P.c. cysts detect

ed in impression smears. Hendley and

Weller (1971), and Ikai et at. (1977) have

introduced concentration methods to collect

P.c. cysts.

In our study, treatment with 30 to 50 mg

of subcutaneous cortisone acetate per rat per

week was found to be suitable to provoke

P.c. in the lung. The doses are comparable

to that adopted by previous workers.

We, then, examined four methods for

detecting P.c. cysts which included con

centration procedure and airway washing as

well as impression smear and tissue section.

All of four methods were able to detect P.c.

cysts from lungs of all rats injected sub

cutaneously with more than 25 mg of

cortisone acetate per rat per week. Al

though the method of airway washing in

our study is quite different from the bron

chial lavage procedure or tracheal washing

used in the clinical area, it is the only cur

rently available fairly non-invasive method

to diagnose the pneumonia. We hope that

the airway washing would serve as an

experimental model of the tracheal washing.

It will be of interest to examine the rela

tionship between results obtained by this

method and histopathological changes of

both human and animal lungs. Clinically,

sputum specimens would be most convenient

materials for the diagnosis (Gajdusek, 1957 ;

Fortuny et at., 1970) though they have been

considered not to be suitable ones because

of low detection rates of P.c. from them.

Thus, it may be of clinical importance to

attempt to apply a concentration method to

sputum specimens for increasing efficiency

of detection and diagnosis of P.c. pneumonia.

In addition, it is interesting that P.c. cysts

were detected in 86 % of control rats by the

concentration method, and in 21 % even by

the airway washing, seemingly the least

efficient method of the four. This might
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suggest possibilities of overdiagnosis of the

pneumonia. In this sense, quantitation of

P.c. in the lung, if possible, could give a

more accurate diagnosis both in man and in

animals.

In order to provoke P.c. pneumonia more

easily, we attempted to feed rats on cortisol-

incorporated diet. Intraperitoneal (Linhar-

tova, 1956) and intramuscular (Sheldon, 1959)

administrations of steroid, and oral ad

ministration with drinking water (Hendley

and Weller, 1971) have been tried by others.

The last two of them were found to be as

effective as subcutaneous treatment in in

ducing P.c. pneumonia. These methods,

however, are all tedious, time-consuming

and expensive. We are unaware of previous

reports of oral administration of steroid-

incorporated diet.

We used cortisone acetate subcutaneously

and intraperitoneally, hydrocortisone sodium

succinate orally, and crude cortisol orally in

the present study. Detailed data are not

available to us about potency and purity of

the crude cortisol. Furthermore, injectable

form of hydrocortisone (sodium succinate

derivative) which was given orally is not

readily compared with orally administered

crude cortisol in view of potency or efficacy

in propagation of P.c.

It was found that the oral administration

of the crude cortisol was as effective as

subcutaneous injection in inducing P.c.

pneumonia. Rats were left to be fed on the

special diet as much as needed without

trouble. After 35 days of such feeding, more

than 108 of P.c. cysts were detected from 1 g

of lung tissue, which was comparable to the

results obtained after an optimal period of

subcutaneous treatment. So were the his-

topathological staging of the pneumonia.

P.c. propagated themselves explosively from

the mean of 37X104 to that of 1,200XlO4 in

a week of the cortisol-incorporated diet

treatment. Cyst count began to increase

steeply at 4 weeks of such treatment reach

ing l,800Xl04 in 5 weeks. This pattern

of P.c. propagation could be explained by

the extent of disturbance of host immune

system by the treatment. More studies,

however, are essential for any conclusions.

The life cycle or mode of P.c. propagation

is not fully understood currently. We

believe the oral administration of steroid

used in our study will serve as the best

simple procedure thus far known to pro

voke P.c. pneumonia or propagate P.c. in

rat lungs.

Abstract

Pneumocystis carinii pneumonia was in

duced in rats by various schedules of

corticosteroid administration. Quantitative

estimation of the pneumonia was attempted

by counting cysts collected by concentration

or those in imprsesion smears of the lung.

Specimens obtained by airway washing of

the lung, and tissue sections were also

examined. Total weekly dose of 30 to 50 mg

of subcutaneous cortisone acetate was found

to be an optimal dose for inducing the

pneumonia in terms of survivals of rats and

cyst counts of Pneumocystis carinii in the

lung. This treatment was continued for 7

weeks. Weekly dose of cortisone acetate

showed a significant correlation with counts

of cysts collected by concentration (r = 0.571,

P<0.01). Control rats on no steroid treat

ment were found to have 3.7Xl05±4.1Xl05

of cysts in 1 g of lung tissue. Weekly dose

of either one of 30, 40, 50 and 60 mg was

found to provoke or propagate a significantly

larger number of cysts compared to no

steroid treatment (P<0.01). Examination of

the concentration method, impression smear,

airway washing and tissue section for detect

ing Pneumocystis carinii cysts from the same

specimen revealed that they were detected

by either one of four methods in all of rats

thus treated.

In addition to subcutaneous steroid in

jection, compared were intraperitoneal cor

tisone acetate injection, and oral administra

tion of hydrocortisone sodium succinate in

drinking water and crude cortisol in diet.

Oral administration of crude cortisol mixed

with diet in a concentration of 0.1% was

found to be as effective as subcutaneous
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cortisone treatment in provoking the pneu

monia. This required a shorter period of

time for Pneumocystis carinii to propagate

in rat lungs. It was found that oral admi

nistration of steroid-incorporated diet served

as an quite effective, time-saving and eco

nomical method to induce the pneumonia in

rats.

Acknowledgements

We wish to express our sincere thanks to Drs.

R. Oketa, Department of Pathology, Tokyo

Metropolitan Komagome Hospital, and R. Shimo-

kawa, Department of Pathology, Medical Research

Institute, Tokyo Medical and Dental University

for valuable suggestions in pathological classi

fication of P.c. pneumonia of rats, and to Dr.

H. Taniguchi, Animal Research Center, Tokyo

Medical and Dental University for advices about

experimental animals.

References

1) Barton, E. G. and Campbell, W. G. (1969):

Pneumocystis carinii in lungs of rats trea

ted with cortisone acetate. Ultrastructural

observations relating to the life cycle. Am.

J. Pathol., 54, 209-236.

2) Chagas, C. (1909) : Nova trypanozomiaze

humana. Estudos sobre a morfologia e o

ciclo evolutivo do Schizotrypanum cruzi

n. gen., n. sp., agente etiologio de nova

entidade morbida do homem. Mem. Insti.

Oswaldo Cruz, Rio., 1, 159-218.

3) Chalvardjian, A. M. and Grawe, L. A. (1963):

A new procedure for the identification of

Pneumocystis carinii cysts in tissue sections

and smears. J. Clin. Pathol., 16, 383-384.

4) Fortuny, I. E., Tempero, K. F. and Amsden,

T. W. (1970) : Pneumocystis carinii dia

gnosed from sputum and successfully treated

with pentamidine isethionate. Cancer, 26,

911-913.

5) Frenkel, J. K. and Havenhill, A. M. (1963):

The corticoid sensitivity of golden hamsters,

rats and mice. Lab. Invest., 12, 1204-1220.

6) Frenkel, J. K., Good, J. T. and Shultz, J.

A. (1966) : Latent Pnemnocystis infection

of rats, relapse, and chemotherapy. Lab.

Invest., 15, 1559-1577.

7) Gajdusek, D. C. (1957) : Pneumocystis carinii-

etiologic agent of interstitial plasma cell

pneumonia of premature and young infants.

Pediatrics, 19, 543-565.

8) Hendley, J. O. and Weller, T. H. (1971) :

Activation and transmission in rats of in

fection with Pneumocystis. Proc. Soc. Exp.

Biol. Med., 137, 1401-1404.

9) Hughes, W. T., Price, R. A., Kim, H. K.,

Coburn, T. P., Grigsby, D. and Feldman,

S. (1973) : Pneumocystis carinii pneumonitis

in children with malignancies. J. Pediat.,

82, 404-415.

10) Ikai, T., Yoshida, Y., Ogino, K., Takeuchi,

S. and Yamada, M. (1977) : Studies on

Pneumocystis carinii and Pnemnocystis cari?iii

pneumonia. II. Method for concentration

and quantitation of P. carinii cysts. Jap. J.

Parasit., 26, 314-322.

11) Linhartova, A. (1956) : Experimentellen

Pneumocystose bei Ratten. Zentralbl. Ba-

kteriol. I. Abt. Orig., 167, 178-186.

12) Luna, L. G. (1968) : Manual of histologic

staining methods of the armed forces in

stitute of pathology, 3rd ed. McGraw-Hill

book company, New York, 258pp.

13) van der Meer, G. and Brug, S. L. (1942) :

Infection a Pneumocystis chez l'homme et chez

les animaux. Ann. Soc. Beige. Med. Trop.,

22, 301-307.

14) Sheldon, W. H. (1959) : Experimental pul

monary Pneumocystis carinii infection in

rabbits. J. Exp. Med., 110, 147-160.

15) Weller, R. (1955) : Zur Erzeugung von Pne-

umocystosen im Tierversuch. Z. Kinderheil-

kd., 76, 366-378.

16) Weller, R. (1956) : Weitere Untersuchungen

iiber experimentelle Rattenpneumocystose in

Hinblick auf die interstitielle Pneumonie

der Fruhgeborenen. Z. Kinderheilkd., 78,

166-176.

( 9 )



426

Pneumocystis carinii

m

J Pneumocystis carinii

(Re.) x. h ti %. -

co Pc.

v^ t

Re.

(r=0.571, P<0.01).

.01), 60mg

iz. -

0 25 mg £

1.2X10^,

!) ^-f-y^

( 10 )




