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Fig. 1 Pneumocystis carinii cysts stained with toluidine blue-0 showing approximately uniform

distribution of cysts in the concentration specimen (100X). Fig. 2 400X magnification of the same
specimen as shown in Fig. 1. Fig. 3 1,000X magnification of the same specimen as shown in Fig.
1. Fig. 4 3-points specimens, each contains 0.0lml of the cyst suspension, for quantitation. Fig.
5 Sediment specimen which contains all the sediment obtained from 1g of the lungs after colla-
genase digestion. Fig. 6 10-points specimens for the examination of variations among drops(0.01
ml) of cyst suspension. Fig. 7 The number of cysts in a drop (0.0lml) of cyst suspension were
calculated as follows: No. of cysts distributing along axis A (400X ) X No. of microscopical field
along axis B (400X ) X3.14/4.
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Table 1 Variations of counts of P. carinii
cysts in the 3-points
quantitation method

Average of Average of

No. of ~ Counts of 07" % '3 No. 2, 3, 4,
specimen iﬁztsl/fnd an an
8 No.8,9,10 No.7,38,9
1 1,027,600( 100%)
2 1,001,700 } 1,004,600
3 984,400 (1100%) } 970,000
4 923,900 (1100%)
5 923,200
6 918,500
7 890,200
8 863,500 } 869,500
9 854,900 f 857,800 ) (89-6%)
10 854,900(83.2%) ) (85-4%)
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Table 2 Influence of repetition of homogenation
on P. carinii cysts

Counts of cysts/g
Frequency of of the lungs

homogenation

Sample A Sample B
0 (pre-homogenation) 4,739,800 6,198,400
1 4,751,600 5,495,000
2 4,984,800 6,096,300
3 4,839,900 5,543,700
4 4,171,200 5,077,400
5 4,889,000 5,259,500
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Table 3 Efficiency of centrifugations in cyst concentration starting 1,000 rpm for 5 minutes

Centrifugation Counts of cysts in each sediment
rpm  minutes Samle C Sample D
1,000 5* 92,600(39.1% 18,000(17.7%
¢ )}(75.2%) (7.7 )}(68.8%)
1,000 10 85,600(36.1%) (98.69%) (1009) 52,000(51.1%) (97.6%) (1002
2,000 10 55,300(23.4%) ° 29,300(28.8%) “
3,000 10 3,300( 1.4%) 2,400( 2.4%
4,000 10 0 0

* Supernatant was recentrifuged by next grade of centrifugation.

Table 4 Efficiency of centrifugations in cyst concentration starting 2,000 rpm for 3 minutes

Centrifugation Counts of cysts in each sediment
rpm minutes Sample E Sample F
2,000 3* 315,300(80.9% 242,700(82.59
( )}(96.3%) , ( A))}(QG.S%)
2,000 5 60,100(15.4%) (99.49%) 41,300(14.0%) (99.7¢)
2,000 10 12,200( 3.1%) 9,300( 3,2%)
3,000 10 2,300( 0.6%) 900( 0.3%)

* Supernatant was recentrifuged by next grade of centrifugation.

Table 5 Ffficiency of centrifugations in cyst concentration starting 3,000 rpm for 3 minutes

Centrifugation Counts of cysts in each sediment
rpm minutes Sample G Sample H
3,000 3* 177,500(83.4% 152,800(84.2%
¢ )}(99.296) ¢ °)}(99.2%o
3,000 5 33,700(15.8%) 27,300(15.0%)
3,000 10 1,600( 0.8%) 1,400( 0.8%)

* Supernatant was recentrifuged by next grade of centrifugation.
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Table 6 Effect of repetition of centrifugation on the counts of P. carinii cysts

Counts of cysts/g of the lungs

Frequency of 2,000 rpm, 10 minutes

centrifugation 3,000 rpm, 10 minutes
Sample I Sample 1’ Sample J Sample J’

0 (pre-centrifugation) 185,700 220,700 588,400 418,500
1 198,000 217,900 574,500 397,600
2 191,600 256,900 658,400 401,000
3 172,300 220,600 689,300 340,700
4 194,600 252,900 728,800 380,000
5 171,300 249,900 650,400 372,500
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Table 7 Detection capability of P. carinii cyst from the lungs by smear,
histological section, and concentration methods

Category of cyst counts
revealed by collagenase

Number of rats positive for cyst revealed by

concentration method concentration smear histological

method preparation section
less than 10,000 12 0 0
10,000~ 100,000 7 2 2
100,000~ 500,000 8 7 8
500,000~1,000,000 3 3 3
more than 1,000,000 3 3 3
Total of positive rats 33 15 16
Total of negative rats 0 18 17

45.5 48.5

positive rate (%) 100
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. Abstract

STUDIES ON PNEUMOCYSTIS CARINII AND PNEUMOCYSTIS CARINII
PNEUMONIA II. METHOD FOR CONCENTRATION
AND QUANTITATION OF P. CARINII CYSTS

TsuyosHI IKAI, Yukio YOSHIDA, KeNjI OGINO, SHIGERU TAKEUCHI
AND
MINORU YAMADA
(Department of Medical Zoology, Kyoto Prefectural University
of Medicine, Kyoto, Japan)

For the detection of Pnreumocystis carinii from human or animal lungs, the smear and
section of the lungs so far have been generally used. However, those methods are of little
avail especially in the light infections because the quantity of material used is so small.
The present study indicates a new method which would be able to concentrate the cysts
efficiently, and express the density of infection quantitatively at the same time. The proc-
edures are as follows:

1) 1g of the lungs with 5ml of saline is homogenized by 18,000 rpm for 2 minutes.

2) The homogenate is centrifuged at 3,000 rpm for 5 minutes.

3) The sediment is suspended in 2ml of 0.1 % collagenase then incubated in 37C for
four hours with several times of stir.

4) The digested fluid is filtered through a sheet of gauze.

5) Three drops, each contains 0.0l ml of the fluid were put on a slide glass (3-points
specimen, see Figure 4).

6) The rest fluid is centrifuged, then all the sediment is spread on a slide glass (sediment
specimen, see Figure 5).

7) These specimens are stained with toluidine blue-O or methenamine silver nitrate.

8) The sediment specimen is thoroughly examined for P. carinii cyst.

9) When cyst is found, the 3-points specimens are examined for quantitation under 400X
magnifications. The number of cysts in 0.01 ml = number of cysts distributing along the axis
A X number of microscopical field along the axis B X 3.14/4 (see Figure 7).

10) The number of cysts in 1g of the lungs = average number of 3-points specimens
% 200.

The efficiency of the concentration method mentioned above was practically compared with
the usual methods, smears and sections. As shown in Table 7, the usual methods scarcely
proved the cysts when the cysts per gram were less than 10,000.

This concentration and quantitation methods would be valuable not only in pointing out
the organism in the light infections such as latent infection and post-treatment, but also in

preparing materials for antigen, electron microscopy, culture and so on.
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