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Pneumocystis carinii i (AT Pc iR LB&) 1,
EEOFBEREBETRICRBE LT WA TH Y, KE
FTHITF 100 %OEFERE LOEESERTH S, #E
% pentamidine isethionate % pyrimethamine &
sulfa Hl L DEFINZOREK L LTHERERTE R,
BT Hughes ez al. (1975) 7% trimethoprim & sulfa-
methoxazole DFRHMIC O W THE L. Fa bR
(FHDS, 1977) L7z & 5 CEMER TE O & MR
FTaLEbiC, BEREmIZRWTY 4 Fl0BFEE 2 REBR L
7z, ZOFANIIT6EL LEAETHIRFEEAD L O
29, 4% PciROEER L UTFHEE LTRWIcH]
FahTws, —F, Pc MiROBEIC MBS 2GS
NEL, HEDBOOPRVE EHEESHBH] 7L
B, Zhid, BIE Pc 2T 3 72D I ITMAERCM
BEID LS @Y 27 S HIEICHS £ 52820
D ThHD, EIT, BxE, TORKEM I,
KREOEHE £721F, K[ESWPERRL, Zhx mu-
colyticenzyme Z FAWTME L, ZIREL VR M 24ED
LHEERFL, RIFREEL B0 T ZRBET 5.

MHEELUVICHE

SEOERICAVHENL, £ PciRTHRELE
BEOR L Pc fliROBEOERS W LITKED WY L
ThB, TROLLERMA»OERY H Lz Pc . SEE
RENHEVR MECESTHREEZZIRVHAE D10

AHFFE MR FE e — B e (FREE 5244032
7)) OBMBEZITCIT b . DL THEZTERT
5.

KBNS ERKREEB Y EERFE4205.

BB, 20T, HREMBRRICABEF OF
TEBAE DRI OWTHEBICRIM L., —F, BEOR
FHLREXOBNICERIC Pc WFEET N ES 1R
L bz DEMEREIT O, Tihbb Iy M
Bo—F Y &2 6, £E25mg siBkiER L TER
BIZ Pc A THESE, K% BIUREXEHH
L, Pc OF4E, BEZHS, MholliflSNozhilk
Lz,

B R

A EREIZIRESWHOEY R Mk

T CHA VBB ER LBbh iR ek~ 2
WTHE 2 OBRERMEO ERIRER 2R ~S Z L T
3,

Pc iR IIMEFEDOHH DD WO RO 1 2TH D,
RO A I RIEN H 555, WeITBEORTICE
BErEX, BHTEKEEHT 3 X 2T L, BHEIrD
RWEAIT24BER, BB\, 48RO 0Lk E A
ke Lz,

L #k

1) MIRAZHCTITTF® amphotericin B D1.2pg/ml
BWREANTRE, HEREOBHEE .

2) acetyl-l-cysteine % 2w/v%D#E|4120.2N NaOH
R L T2 IR B VER OISR hicinx, H7 g
TELERMT 3. EHORMTHERSSWH DR &
ha, BEZXEETITY.

3) H—+F 1 THEL, 3,000rpm T5ofmtt

4) EEEET, ECABREKENZ, V7 RE
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TR LN SEET 5.

5) 3,000rpm T 5 4yHEET 5.

6) 4), 5)&HH—ERIVIRT. Zo2EOBEE THK
HEEPEE 2D,

7)) EEERHET, WWEER Xy bTXBRRILE,
M1DoXd5icx54 K75 R HhT 5.

8) JE# 1%, toluidine blue-O ¥ufa (LA TBO Yufs
LEE) BITWEERT S,

1. acetyl-l-cysteine Jil NaOH #&{EN ¥ R MZH &

ET RIS\ T ORE

1) bkt X UOHE

Pc fiR CHELIEFIOME Wiz, it 1g ¥o%
9 ARDWILAFICEY , ~F I THIET L, %~ I AEF Rk
10ml &M%, ¥ 7 ZABETL BT 5. DWTH—¥ 1
HMTHEBL, BKED0.0lml #2514 K7 F R 3 7
LY, ZNTRDO VR MR ER U ERE, BER O
15,1977 DEY R MEICET T, ER#%,3,000rpm T
54MEtL, EEEBT, 3A% 18 L LT3 BT
¥, ERNEFROBOIEIC 2 w/v % acetyl-l-cysteine
S 0.2N NaOH &%, 2w/v % aceytyl-l-cysteine fi
0.5N NaOH %, 2w/v % acetyl-l-cysteine /i1 N
NaOH ##&#10ml ¥*olnx, ¥ 7 AETLRML
To. BREMZ I8, SO 1ATo%, 1653, 3057
#, 60431212 3,000rpm T5 SfEEL, LEEET,
VL AR T 2 [EgE Liztk, BUOAEHEREKE
10ml MMz &7 AETRML, YA MREERLK,

Table 1 Influence of mucolytic treatment

with 2w/v % acetyl-l-cysteine and
0.2 N NaOH to P. carinii cysts

Number of cysts* Minutes for Number of cysts
before treatment treatmennt  after treatment

2,157,700 15 2,070,300
2,010,900 30 2,531,600
1,969,800 60 1,751,100

* Cysts in 1 g of patient’s lung died by P. ca-
rinii pneumonia.

2) B

Table 1 iZ;r T+, 2w/v% acetyl-l-cysteine Il
0.2N NaOH BiKE TiZ, 6070 B%TH TR Mz K&
2Bk <, »-o Fig.2 7T X 5ic TBO T
DY R R LITEBD bkl Ll
N NaOH ¥ T, 154r#% T3 Tic Fig. 310F3
{, TBO L& TEHLVRX FOERE B, 05N

NaOH BE T, BHTDY 2 FOERL V2 M EDOK
L EFBDI. acetyl-l-cysteine fl NaOH ¥E¥Kk TR %
Hibt+ % HEix, T Tz Kubica et al. (1963) 23HEH X Y
R T 2 B LTHE LR, #51, £of
THROIRDO LW HbE BS 720D acetyl-l-cysteine
L NaOH IR DOEEIC DWW THRATL, 2 w/v % acetyl-
l-cysteine I 0.5N NaOH ¥ Fv 7z, 4REIF % 1X
HooREESELL, SHICHEADORIFAOKERLY,
mucolytic fEFIAY8<, Y2 M OERLYL @D LA
RWEBE L LT, 0.2N NaOH BHE1SEY Th 5 L FEH
L7z,

WM. In vitro 23R ZHREBEHID ¥ Rk~ XETH

Bz >V T ORRGT

1) #EHs X UHE

Bl = —F ' > 25mg %I 2 ESER TS L, ERE
z Pc N THIFE S ¥ 7 Wistar %7 v FOftiz v
o, FHERT v Mg lg Fok A ROELEICHY,
ANY I CHINT Lictk, AEFRIEKE S5ml FoMma s T
ZETEML, F—¥18THREL, BRFOVA b
¥rEgELk FLT, ThERORENLEIC amphote-
ricin B 1.2pg/ml, 12pg/ml, nystatin 25units/ml 3 &
U'250units/m]l DEEEICR D X oIz, MEEAI%
Mz 7%, 1EER, 48R, 6 MR, 24 Tov 2 b
BErERLi

2) AR

Table 2 12573 4n<, amphotericin B 1.2ug/ml D
BT, 24RRIBTL VA MIOBITIZEL A ERED D
nihotz, Ui L, amphotericin B 12pg/ml B X
nystatin 25units/ml Ti&, 24R§fifkic, HFDOV R b
BoRWIERbiz. & 5IT nystatin 250units/ml T,
1B Ic BRI fHYS D ¥ 2 b OB 28 diz, am-
photericin B 1.2ug/ml DRET, BIEEECEREDOIR
BRIHTHZ L0, BEEZIILDETIRES WD
DOEEEC, 5 LHRBUE~Z OEED amphote-
ricine B # 1z T 2 &A%, EREOBARLOCHEE
LT Pc 2RH LR T T5DICEWERERL
7z,

B 7y POREFERBIVOREXICBIT 5V X hokk

1) MER IUOHE

Fifp = —F v 25mg R 2ESERTERL, 48
B10EDEICIET Liz Wistar %7 v MOILIZOWTHR
Ml L7y FEBML, ik XUKE - JE
TEMH U, MiddEY R bk ERS, 1977) T
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Table 2 Influence of antifungal drugs, amphotericin B and
nystatin, to P. carinii cysts

Number of cysts*

after treatment with

gg:tr;;?tr Amphotericin B Nystatin
1.2 pg/ml 12 pg/ml 25 units/ml 250 units/ml
before treatment 1,972,800 2,093,600 1,882,600 1,455,400
1 1,812,200 2,065,900 1.593,900 677,200
4 2,107,700 2,113,200 1,845,100 653,500
6 2,008,300 1,833,200 1,757,200 519,400
24 1,909,300 1,627,900 1,693,900 701,500

* Cysts in 1 g of the lungs of rats treated with cortisone acetate.

Table 3 Relation of number of cysts in the lungs and presence
of cysts in trachea and bronchus among 46 rats

Number of cysts in 1g
of the lungs

Number of cases
without cysts in
trachea and bronchus

Number of cases
with cysts in
trachea and bronchus

105—108
106—5x 108
5x108—10x 108
more than 10X 108

S O U

0
3
8
28

L, 1g BV0v A MIEERL, [REBLIUVREX
%, homogenizer FIEILFIC Y, »~F I THMLZ
#, homogenizer (HASEH HB M#A!) 18,000rpm T
2HMBREL., DWTH — ¥ 1KTIBBL, Bikz
3,000rpm T5 ffEE L, FEEE T, tbiEx Xy b
T BFALZ#%, AT7A KT ICB®HL, JAELE
TBO BfEZfTVHR LI,

2) Rk

Table 3 1277 F 41K, 46JLH390C (84.8%) ICKGE &
YURPEBRE L, ZOREAT A ML IO H
DYRMREDBEREARD L, flilg FOYR A 100
FEUTOSEE, 20LL bREN XM, 10077 {82
55007 Tix 8 It 3L (37.5%) 23BEtETH Y, 500
TEL Eic/ s &, 363 NTHBETH 2, T
bbb, MENICY 2 PEREALTL 3L, RESCKE
XERIZbERICY R PR &, o TIh K
RRELSWHPICHET 50RFEAELLNBI LT
5.

C HRAIEH 2 EEFlic DN T

iR 1, AOEO, 63, BT

FEFI514E12H 9 AR P X VKR CREIERE 2 N
FHZ ABE L, Vincristine, Endoxan, 6-Mercaptopurine,

Prednine (VEMP k) S0{bEHREE T 2R
R EBD Do, 524 3 H12H Mk HB
L, vy MU BEET Fig 4 18T X 9 28R
EaWp-. PciRDORNTHEENEY R P ERITY,
3 Bl4A DMK & Fig. 5 ITRT L5 R EROVA b
ERHE LW EHE Lz, ZOHEDIC trimethoprime
800mg/H & sulfamethoxazole 4 g/ H D& 5% 4T2720*
ERIEEEY, ERRENE/ L T4 H2HETCL
Tz, TOEBNIEIRPATZT, WHTO Pc OBRBIRITZ
2 Dre,

iR 2, AOKO, 605k, BF

WBFn524E 1 A27H, Z RIEDOHIRS LR TRETLE
KE2 NRHCABEL, 29V MBS X O Prednine #
H%51F, EEREEFED LY, 4 H12AE LI
ERHBR L, chigkrz 7Yy, TrEY Y, X
NR=V ) VEOHIARITHE LA, 4 A30H XV %
BkEFL, WL Y b VERT Fig 6 1T T X 5728
RIS Lz, Pe iR DEWTHEIEDEY R b
fFoizezn, 5 B2 HOWEPIZ Fig. 7IT7 T & 5
RYRMERH UL Lo LK BE 0O—RBi
BECHES TEL, BREBEZ TV EE LR, FHEMNE
REDBHET L, 3%, BEb %5 24T, TBO
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Yt b Giemsa PeBBITOTRE LIZ & Z AL D
Pc MR L7- (Fig.8, 9).

£ =

ERNCERE OIS Pc ML TRHT 5 Hikidn
K Oo»nH 5D, 3 White et al. (1961), Marshall
et al. (1964), Dominy and Lucas (1965), Robbins
et al. (1965), Lillehei et al. (1968), Desai et al.
(1971), Kirby et al. (1971), Gentry et al. (1972),

Rosen et al. (1975) oMotz #R, Lillehei ez
al. (1968), Einzig et al. (1969), Jacobs et al.

(1969), DeVita et al. (1969), Cohen and Weiss
(1971), Kirby et al. (1971), Gentry et al. (1972),
DA 4R, Repsher et al. (1972), Hodgkin
et al. (1973) % O BREZBMiZEMR, Becroft and
Costello (1965), Johnson and Johnson (1970), Hu-
ghes et al. (1973), FAES (1975), Giebink et al.
(1976), Chaudhary et al. (1977) %% o BREHIIRE]
EZ0FHE S TWS, Bx bSizic a4 14,
FEERRE] 5 Bl ERBR LTS, ZhbiE, Pc of
HETEER TV S, HILPERM L WA HHENS
<, BEORE I X - THATHRZVWEE LSV, —
%, RiE5ribsn b O Pe ORI O#E, Vinh (1960,
1963), Erchul ez al. (1962), Robillard et al. (1965),
Rifkind et al. (1966), Catar (1968), Gentry et al.

(1972), EFS (1975) %»'bY, EL LTKRERKG W
PEBESEKRAELTRHELTWS, —F Fortuny et al.
(1970), Minielly ez al. (1970), Mojon (1971), #HH
5 (1976) & 3K 6 L, & 512 Chan et al.

1977) BT OBRHLIZEME L. LirL, ZTh
5 OFEIBICERPL[JEIWHE X T4 K77 A8
HKLEbDT, KEOHEPLY A M eED b TR
<, PESTHRHRMREL, PclliROBhiks LTHE
Shihoiz, SEIFEA R {727 acetyl-l-cysteine &
NaOH BIKIC L A5V A bEIX, &b & Kubica et
al. (1963) D #EREHEZ B S+ 258k & L THA)
CHE LEbDTH S, Kim et al. (1972) i3AEE T
v Mifizsd Pe Y2 FEHT 5 720t TV 355,
Z OB NaOH %z TWig\, SETA B #HE Lk
i, KEOMEEHifEic, »oluEicl#l t&, TBO
Yefa TEOLAHERCTENEL L 2L, 2oSRVAS
ThBH, TBO P85 T Pc D ¥ 2 b LERERBEL 72
5 EBEEEY, BET % #EHC amphotericin B % 1.2

(60)

pg/ml OPETMZI2Y, »5A L amphotericin B
EMZ 7K TABNEZRES®EZVTEHZ XY, »
BRYBYESRDILITED, £, 08K ¥Y2 MIK
BCHEIVHB LRV E SR TWED, $ET v b2 H
WERT, MciT 3R MROBIMZETLT, »
RYDY R MHPRECHETZZ LA LZ, 2oz
L, R RED W OWRIEN, Pc MR OBEICE
Nip—FERTHDZ LERTI2T TR, Pc DZERR
BB LVEMTID D LEZDNS,

¥

Pc fiROEEEFET BT, 6k, FERSD,
RN X 2T Pc #HHLTWZDR, ThboHkix
WIERGE, EECBE K IV I N TER
VW, ZZTHREDOERD D WITKIES W E KD 51T
KEZERLT, ZOHP5 Pc DVRAMNEEDBI L
NTEE, BE~ORBEAIBO THRETHS, &K
ZITFEA DRFTOREE, 2w/v % acetyl-l-cysteine JlI
0.2N NaOH i T E R+ Z 212 XY, B
RIKVAMNEDHBBZLERL, TOHETBHL
T2 ERIE B Lz, ERBERTRERLIVREX
RIELRYDYR MBFEETHZ LETRL, BROKE
SWHFIT Y R S FEET B T L OBEMT EITOR.
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Abstract '

STUDIES ON PNEUMOCYSTIS CARINI1 AND
PNEUMOCYSTIS CARINII PNEUMONIA
V. DIAGNOSIS BY CYST CONCENTRATION FROM SPUTUM

Yukio YOSHIDA, TsuyosH! IKAI, KENJ1 OGINO, SHIGERU TAKEUCHI,
MINORU YAMADA, YOSHIHARU SHIMADA AND TSuNEzo SHIOTA
(Department of Medical Zoology, Kyoto Prefectural University
of Medicine, Kyoto, Japan)

Antemortem diagnosis of Preumocystis carinii pneumonia by detecting the organism has
mainly been done by lung biopsy or lung aspiration. However, the procedures as mentioned
above sometimes cause severe complications such as pneumothorax and hemorrhage. The pre-
sent study was attempted to give diagnosis by detecting the cyst in the patient’s sputum in
spite of this idea has been discarded for its low detecting rate in the past. However, our
method is different as mentioned below from the former usual method which is direct smear
of the sputum.

Procedure: (1) The sputum or tracheal aspirates are collected for 24 hours or more in
a bottle which contains 1.2 pg/ml amphotericin B solution (Table 2).

(2) Mucolytic solution is freshly prepared at use by dissolving acetyl-l-cysteine at the
rate of 2 w/v% in 0.2 N NaOH solution. This prescription showed good mucolytic action
without any damage to the cyst in preliminary experiment (Fig. 2, Table 1). Ten times vol-
ume of this solution is added to the sputum, and agitated for several minutes under the room
temperature.

(3) Deviscid solution is filtrated through one sheet of gauze then centrifuged 3,000 rpm
for 5 minutes.

(4) The sediment is washed with saline, and centrifuged again like the above.

(5) Procedurs (3) and (4) are repeated once more.

(6) All the sediment thus obtained is spread on a slide glass, dried and stained with to-
luidine blue 0 (Fig. 1).

In order to realize the presence or absence of P. carinii cysts actually in the trachea
and/or bronchus, a series of animal experiment is carried out. Fourty-six rats were treated
with cortisone acetate 25 mg, twice weekly, then examined for P. carinii cysts in the lungs
and in the airway at the time 4 to 10 weeks of the treatment. As the result, 39 or 84.8%
of total rats were positive for cysts in the airway, especially the positive rates were 100%
among heavily infected rats such as more than 5X106 cyst counts in 1g of the lungs (Table 3).
Those facts indicate the possibility of cysts appearing in the sputum in man.

Two clinical cases of Pnreumocystis carinii pneumonia who were diagnosed by detection

of the cysts in their sputa by the present method are shown (Fig. 4-9).
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Explanation of Figures

Fig. 1 Sediment smear of P. carinii cyst concentration method of sputum.

Fig. 2 P. carinii cysts without damage after treatment by 2 w/v % acetyl-l-cysteine and
0.2 N NaOH solution (Xx1000).

Fig. 3 P. carinii cysts with damage after treatment by 2 w/v % acetyl-l-cysteine and
1IN NaOH solution (Xx1000).

Fig. 4 Chest roentgenogram of P. carinii pneumonia (Case No. 1) at the time of cyst
positive in sputum.

Fig. 5 P. carinii cysts revealed by the present method from sputum of Case No. 1
(X1000).

Fig. 6 Chest roentgenogram of P. carinii pneumonia (Case No. 2) at the time of cyst
positive in sputum.

Fig. 7 P. carinii cysts revealed by the present method from sputum of Case No. 2
(X 1000).

Figs.8-9 P. carinii cysts stained by toluidine blue-O (Fig. 8) and giemsa (Fig. 9)
found in lung aspiration materials of Case No. 2 after death.

Figs.1-3, 5, 7, 8 Toluidine blue-O stain. Fig. 9 Giemsa stain.
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