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Pneumocystis carinii Delanoé et Delanog, 1912 (4
T Pe &Bf) AR ECAHH L, e a2z UniEa
DB OMIaMICFEE LTw5. Pe i HRTRRY
REED 12T, & ZMlaNCHFELTHTLEED
RIERED IEF B A, T ORI IIH S AR RS 3
Tl EIANBEXLLDFREIIC X - THRIERS
KPR 7AW EHICHIE L, EEAMALT b
b PelifigxRe 3. Mo TAMEBLOLE R ABERS
iE, @HIK, Bty v fE, BHE KEEe o
TAHUEFEREORES, ORBBHEELLHCREE
s & OBEORIEMEIRE KB, QBKERETRS
SEWERE (AIDS), 7 &wpfR+ % (Burke and Good,
1973 ; Walzer et al., 1973, 1974 ; Murray et al., 1984).

KIS —TORIET 5 LB THIERIEL, HY)
T REE The WAL IZIE M35 (Walzer,
1977 ; Young, 1982). AJEDZMWICEELTH, BEIxt
T 5 RED D Io\IHEFE R LR B W R S
bhTuw3 (Walzer, 1977 ; Pifer et al., 1978) 7 —i%
FRCERLTWIsWonBRTHSD. HREAETHS P
TDOWTh, TOEER, RPER, HHRECELTS
{D%EHH% (Vavra and Kucera, 1970; Hendley
and Weller, 1971; Matsumoto and Yoshida 1984 ;
Smith and Bartlett, 1984) 2%, KIZHHE¥ EDOMBER
EH L DRIZDWTRBROMBELEZ LTV 5.

ST, 2~ F= v ALREWCHELY KINL T35
WTHBHN, TDOR—F=vRar=—1C PchlikhH

il

FER I ERRLEBYFEHE (4 FHEERR)
FHEF LR RER R B BB MR 554 &

Pneumocystis carinii, Pneumocystis carinii pneumonia, nude mouse, ultrastructure

RIFATINCRIE LicZ &% Ueda et al. (1977) »\#4
Lic. T LT R —F=YRLEFKZI—F=T A
ERAFEI DT LI D, RFEMEIHF Ex2 S Lt
STHRYPEPBITLREET A Z L HE IR, o=
— F=YAdEkD Pc iz LR EHS X ) 5 S h4HEE
THEFIh TV 5.

EoBEHENEL, 2—F=7 2% Pc X Pefifig
DT, ELWCAT RA Vi & pEeillF4 5 Licus
THIET S Pc koW i@ cERETVICIB &
ExbhTws (Walzer et al., 1977). L2 L4 T
R = F=y 2% AT Pc OFFERIT - &7
<, R R—=F=vRAZKF5 PclifigDETFEHEE
RFZ3 432 Tamura et al. (1978) OHENH 2B D
ATH5.

G, R~ V=7 AN TREMA L Pc 0F4ERE
I, Pe LTEEMM & OB tRis X O Pe O MM &1
DUWTEFEMEMCBE Lo THET 5.

HHEE LUEZE

Z2~ F=v A (BALB/c, nu/nu) (31§ AR, 454~
6 HOfER AV, R — F=v R Er —o%BiC L
THLE=~AT4 Y v—x—NTLOBEM L ¥
BYIBfe. AORDK, filkL @ToBA, BMRREL
Tob DRV, SOBHKICIXATEE O BEFE A IH3 % fowd il
7 594279 v% lmg/ml OEISTHERMLL.

FIBO FIRX LTO MY THS. $Tibbe=—1
TAVIV—F—bRr—F=oRA%sh HL, T
sodium pentobarbital % JEFSPIC A LT IERRENCE
& WERESA UM LTl L, EbchOE/I
% A, Matsumoto and Yoshida (1984) o F:Chif
DERBEERIT-7. T/cdb capillary tube % #:4%
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LY ARV FEANTKKPTHE L 2.5% 7
ANE—AT AT e FEER (0.06M» 2 P> Y v
A, pH7.4) 2#ALE XY e ERI®TT-
fo. F0%, BEHEOERYBL, Bl U CER T
DEPRD XS CRE L. ChEFARRC, Hb0 L
WS E THRH SR TRV KRB N, 1=
2 — VEEEMNCEAL, BRIV 0 & CEE
W, Mir#EscEoRECERE L TEALL. ffin
B P i3 - e BT, BEERDOEAR LD, #=a
—vEMORE, BEEROYTEE <ot JE & %
Liz. Edo@fEhd iR R LI oK, Hic
A B AR CIRFERER R - 1.

BEHRETH [ELCzREI Y ROEL, €D
F* ¥4 L LEREERC300~ L REIRE Lic. 2w
Chifik fIY) Uic s, BrEta b AIEE R O Hhic 2 R R
L, W3Ry Fa A CErchfilah okl ER % R
L7z. %7: microtubules DRFFE DI IZ, Matsumoto
and Yoshida (1984) o FEET2.0% % v = vEEN2.5%
Iz —A7 AT e FETER (0.056My 2 EEF Y
v A iEE R, pH 6.8) & A\ 7o, FEERIL ERloHa
LRBTH -, TOWMENT 4RV L 10, >4
PECERBEY % LICAIBER A Bx LT3
LRI DFEABEEL, BERE R L. 250nT
1.0% #BfE+ A 3 7 & BRI 2IFHRET S LItk D
BEELT -7 P EOBRIFRT TR E 2ixmik
BN TITo%. ToHk, HECRVWERTT72 v L
AZFMC X OBiAKL, =HF ol Li. kb

BT, A VAR X ABEER, 91.5% B
By o vREBIETT vy 7RE L. ZORIIHIRCHKE
WEH L.

B Y K1t Porter Blum MT-1 ultramicrotome i
T hEHLL, Watson (1958) o fgic X % Befig v 5 v
#uta3s L 0% Venable and Coggeshall (1965) D5
X% 7= vEES A L. BiZr JEM-100S %58
IR T-HRMEE A AT 80~100 KV TfT o7z

4 &

1. Pc Bz — F=v Allfilgwcksid s Pc L18FHM
fa & DB R

Pc 13 % — F~ v A fififlaNic s\ T EEM & Es
HEBIfRE BB OO LT\ 5. ThE oK
RNERPCEE L TR &, T HENBRERENME
M EWTIE Pex T Bl LR B 8 L@
RLTHEL (K1), KECHRERN ML T hEE
YT B & 2EHH VL SEDOE R/ LT 1 Ttk
KBS X5clhs (K2). LMLt % L Pe
ARERE o LClilaMe FEif L, air space 134 < &
bl > T (K3).

Pe i3 —fchififn B2 8 5 Ml B e il L.
BlziE, M2eihbhsind, EBE LK Pcizs 2 5t
&I & L4, EmE (surface film) ThfifakA
SHE & B 5 SRk iifagiEE  (alveolar lining
liquid layer) o hypophase PJic EfET 52 EH B
el ot Tichb, ARMCHEET MaEERN

Abbreviations:

AM Alveolar macrophage

C Cyst

H Hypophase

I Type I alveolar epithelial cell
IB Intracystic body

M Mitochondrion

N Nucleus

n Nucleolus

NAO Nucleus-associated organelle
NE Nuclear envelope

Figs. 1-3 Behaviour of Pneumocystis carinii in the alveoli of nude mice lung:
Some trophozoites line up along the type I alveolar epithelial cells.

(arrow) has two uuclei.
2. Moderate infection.

An alveolus filled with many trophozoites.
visible. Bar=5 pm.

The alveolar lining layer (arrow head) is partially visible.
Many trophozoites and a cyst are existing in the alveolar lining layer
which consists of surface film (arrow head) and hypophase.

Ne Neutrophil

ORB  Osmiophilic round body
P Pellicle

Pr Precyst

RC Ruptured cyst

RER Rough endoplasmic reticulum
SER Smooth endoplasmic reticulum
T Trophozoite

t Tubular expansion

v Vacuole

1. Light infection.
One of the trophozoites
Bar=5 ym.

Bar=5pgm. 3. Heavy infection.

A neutrophil infiltrated into the alveolar lumen is
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Fig. 8 A typical trophozoite of P. carinii: a large nucleus with a nucleolns, mitochondria with
poorly developed cristae, a rough endoplasmic reticulum, numerous osmiophilic round bodies, a
smooth endoplasmic reticulum just beneath the pellicle, numerous free ribosomes, and glycogen

granules are visible.
(Inset)

Many tubular expansions are also found around the pellice.
A higher magnification of the pellicle of a trophozoite, which is thin and composed of

Bar=1 pm.

an inner unit membrane (arrow head) and an electron-dense outer layer. Bar=1 pm.

12 Pe A3 frfE L, 2 oo A Ml e i 2 A B2
LTuwiehote, K1k Th 2 ofififas B, —
RoHbID. BED D\ IPEERPIRANCE T,
Pc i3 Mk Ca A3 5 MR L B e, LM
DB A e 1 Bl b B o> BT A THEATT B B %
HEro. FhC Pe s TR LN (I04) =0 T EYA
fEEMeBE IRy, TR B Mfar oz
wEhHEhICD LT (IX5).

Figs. 4-7
to the organisms:

—Jifttas i, hERkS 2 vikliilt< 7 - 7 5 —
COBHLTWBEDON LIELIERREh, Zhbn %<
1 PexEARLTV (K6, 7). FRcifhike~sm
7 » — 2 OHIRFT R iAo pellicle & LTV 5
A iRsnte (K7).

1. Pc oAk E

J ., b ONliT HA L Pe sifk% B BlET5
&, A #H trophozoite, (iij#E[- precyst, #E |- cyst ¥

Interaction between the organisms and the host alveolar cells and reaction of host cells
4. A trophozoite possibly surrounded by a type | alveolar epithelial cell.

Bar=1pm. 5. A precyst surrounded by protrusions (arrow head) of a type | alveolar epithelial

cell. Bar=1 pm.

cyst surround it. Bar=5 pm.

6. A neutrophil which contains two cysts.

Many trophozoites and a ruptured

7. Two alveolar macrophages, one of which contains a trophozoite

(T1) within a phagosome and another of which is in contact with two trophozoites (T2 and T3)

by the protrusions (arrow head).

Bar=5 pm.
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X O {-P9/)ME intracystic body 23ASIc R h 3.
L ANSHBIEINICRKIFRA EVRBERTHD,
MEFCETZ MLy B3 hikr -k (K3).
thb R — F= v AR WL RER A EFIC S o
EVHHDO—2 L2 B, LUTC & FT U0tk o ik
i L ORER R,
1. %#%7% trophozoite (|X 8 ~14)

K/MOKE L 2~8 pm ELERCER,  THALH
M (K8) % RTbd, HBHVITEF LT 0
EREATH 1. pellicle D Mo B A7 & 2401
DEFHEDHCBOZOD@I LI -Tk Y, FOE
it 20~40nm THo-7 (X8 D Inset).

FREORET Ioh bk &k L DRl L O
& TRINGRY BB & oy,  BEWEAS dk TEER 70~
120 nm O IRZEE (tubular expansion) 2 % ¥ERD 5
hic (8o t). FREED s b W& zhi
AL BEFHEDO BV IE L V- Tish ko
pellicle DfsEic—%% L.

A

15 %
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MRENCII A A § ¥ AFHED, IE—EOEEEY AT
B /MEL B RS Bhte (K8 @ ORB). Lo,
7l (N3oV), M/ ek (X8 o RER), pellicle
OE FouE Mtk (M8 ® SER), 7V AxDREED
BRI BKERD $ b2y Fy 7 (M8DOM), V&
V=, 7V a—r R S BB IR,

B @E T, K& X 1~3 pm O d v (K
8), BTk~ RE R, —Wd BT A
Shic. FH%HL OBA, BNCRBEICHE LTHED
DB DI BNCE T HEOEmWK ERYELAD L
h chifeExbhic (N8mn). Bk BT
$#:1.C NAO (nucleus associated organelles) &I-¥
N EN LM BB IR DLREZ EbH T
(K9 » NAO). Fi SO TIE, BB
Y3 52 L < BAE L, M #hsE{A (spindle microtu-
bules) Yifafk (chromosome) %%z hie (K100
* &, KA, SeHD).

FHEBNCIT, L L B Wi 2 HEE Sh

—

Figs. 15-16 Precyst of P. carinii: 15. An early stage precyst characterized by oval shape, a

thin pellicle, a large nucleus, and a clump of mitochondria.
developed precyst in which nuclear division is in progress.

Bar=1pm. 16. A moderately
The pellicle becomes thicker and

consists of three layers: an innermost unit membrane, an electron-lucent middle layer, and an

electrondense outer layer. Bar=1 ;m.

Figs. 9-14 Cell division of trophozoites:

Bar=1 pm.

(arrow).

binucleated trophozoite. Bar=1 pm.
of cell division. Bar=1 gm.

Bar=1 pm. 14. A four-nucleated trophozoite.

1 pm.

9. A nucleus with a nucleus-associated organelle.

10. A longitudinal section of spindle microtubules (arrow head) and chromosomes
A nuclear envelope exists during the division of trophozoite.
12. A binucleated trophozoite presumably in the course
13. A trophozoite whose nucleus is in the couse of division.
Note thateach nucleus has a nucleolus.

Bar=1,m. 11. A

Bar=
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(K11, 12,13), BRcHMic < Ohad: Cro k&R & Big
Shtc (¥12,13). BH 2 2OBIBE L TRD AL
(K1) 2%, B Chad Ul SeEf T, £40
B ChofFeishs &5 Grr L. KOoKE
MNAEED bR IcHER (K14) TiX, FOEOKEI
F—fC 2pm LIFT, &40 CaRD LRI,

2. B¥ET precyst ([X15~16)
MZETIRBER ) DETCELRARORNAKTHS. P
CHEERELTWAIMREABET 2 &, FHEMIIEDT
HLBEDOhBDOIK L, WMEFIXHLICVHTS -
7o, MHIHWICHTETOMELY DD &, FTIHLMHE
MR- LART (K15, 16), K ¥ Xk 3.0~4.5%3.0
~6.0 pm TH 1. FITEF O pelllicle DHEIL, ¥k
REA UL 2@ BBl (K15) 26, HAZME &St
ROETHEDEVE & OEICETHEE K- BN
BhT3BrRTHE (K16) FTRAxDEME B,
FOE XL 60~120nm &EWiEA R L.

pellicle DEEN 2B X b 7c T3 FIFEFITRER
OB LEECHETFLEEZ bR, @HEKETHrOH
Wot% 1A L pellicle OFE X134y 60 nm & iEH]
I heREWRBETH-7 (K15). FOROBHECIT
INERIRTS W LR D $ b 2 v V) T OERNED LR,
Zoff, Efaes Y a2 -5 VR, VAV -alnEbE
BZI3htc.

pellicle O#§E 3 BAHI/RTHZETFTIE, B 1{E»
S (X16) ¥ TRHBRI, TORKIIALLETH
B4 E L 5T i, pellicle DE X3 70~120nm &
B < 7c h ZEF o pellicle i LT e, HFRE I ¢
b=y FY 7 OEREESHOERNBE IR,

3. FEF cyst (M17~20)

Z— F= Y ARBWTIE Pc DEFIFTETF LR UL
FEICHLWBUS LA L1BDbRH) 7.
BEIRCETRARR ULEAFTA E X1 3.0~
3.5%4.0~5.0 pm THH, % pellicle D& 3 JE
B D, EXLEY 70~140nm EEL, EFIT
MR E 227 2 — SROBEFPVIMENRD bhiz. 1311
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P& RS FET-P/IME (K17, 18) DEEIE 0.5~1.6 pm
TEOHRICKRLMEE Mk, I a2 v P TRENRD
e, BYFoOAQERIITRTIN BTHEOHRDTHE
WETHIMEE B THLON L, FO RIS
pellicle sk & Ligh »7c.

B HET TIXR20IR TN BAEOTETHN/IMENTE
LT e

4. ZZDOFETS ruptured cyst ([X21~22)

BT IVIMED BB L B0 TN REIhi.
pellicle DL 3@ b -»TEL, MATER, &
Bl L=ZaAREE LT (K21, 22). B
T2 R B TEF I I B EE T I/ INMED IR T 5 18
LTI NI,

£ £

S % — F =9 2% FC TR AT - e B,
F=9vAh e b ORRERIBREIELEAT =1 FIEER
5 PclfiRDER =51 Lch 55 L EXhDTH
5. ThbLEEDT o b, =V ALK Pelififi ik
Fe IR B T DI RIEMHF O RIPKER G DELETH
BH, R— P VAT, RENHAFEZEESE L ED
BB PeiREFRLEBD EE L.

SEIOMFNLZ OELFROTICZ — F=v AHEKD
Pc 5 X0 Pelifigesh, kL oMmErHy, 20F
FHLREBLTERL 7 b Bk D Pec X0 Pe fifi g8
(Barton and Campbell, 1969; Vara and Kucera,
1970; Vossen et al., 1978; Lanken et al., 1980;
Takeuchi, 1980; Yoneda and Walzer, 1980; Yoshida
et al., 1984) L fEx DEEH G IR L.

1. REHEETOHTICONT

FHEFEMBEN D OCCETFEMENBE AL T
KA T &L, TV ALEDHETHEL, *
— F= Y ATREFMCERI A ETITH LS LT
HB. TOBRFRCOVCTRERADEFEROHC K VTH
U5 2 L1250 % — K= AckiF % Peliigo
IRSIOLE S SANY B

2 —

7y b,

Figs. 17-22 Various forms of P. carinii cysts:

1 pm.
tinguish their structures. Bar=1 pym.
Bar=1pm. 21. A crescent-shaped ruptured cyst.

cyst, from which intracystic bodies may have escaped.

17. A cyst containing round intracystic bodies.
The pellicle of the cyst is thicker than that of the precyst and consists of three layers.
pellicle usually shows an especially thickened portion (arrow head).
magnification of a round intracystic body which is surrounded by double unit membrane.

The
18. Higher
Bar=

Bar=1 pm.

19. A cyst containing round to oval intracystic bodies, which are too dense to dis-
20. A cyst containing irregularshaped intracystic bodies.

Bar=1pm. 22. A crescent-shaped ruptured

Bar=1 pm.
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2. R—F=97AD Pc REMiC BT 2Rk EBEE
Hifa & oA R

fifamic st 5 Pc 0FAREE, tbOw Pe LfEE
W LD BRI OWTIE Ty b E UL BFES S
(Barton and Campbell, 1969; Vavra and Kucera,
1970; Vossen et al., 1978; Lanken et al., 1980;
Yoneda and Walzer, 1980; Yoshida et al., 1984) 73,
X — F=v 2% B #4132 Tamura et al. (1978) LA
NP (RIANR

R ififax % > ERMiaci 1T Bk s T
Bt LR O 2 B B 5. —iic 1 Bl B mF
<, DEMRERRIAETHS. TRk EROKH
iz % OYMEIFLEL, ToOMRECIBROEHA
kK, ZRO I bav VI TEHAFETHZ ERMBRATHS
(Meyrick and Reid, 1970). Lanken et al. (1980),
Yoneda and Walzer (1980) 35X 0% Yoshida et al.
(1984) HHMF, P ICBWTBBLICEZAIRID L,
Pc 12 1 Bl LBt S5 %A LTwiens, T
ERzELET AL DR o, SO - F< YR
TOEES L [T IR LR Mia DR H#ET
530D bR -, it DRk Lk oFH
T WMEN TR THdTREVLE E2 DR
5.

Pc i3@%, Mg HEL, BET50TH D,
CHhBEEMIEND 5 VIZABACRAT A E 52
REM A RTH ECEETHS. Vossen et al. (1978)
1, Pc Y5, Milifle LRI RERAY REL, 22
THREMIRIAL S 5 £E 2 eh’, BEORAKE, M
RaPsERiEaRs, B O ML b OSBRI T
BB ERRK. Yoneda and Walzer (1980) (:ses#l
MR R BT B e X b Bl b 2 M B
D, XEEFBETAC L, BIVRERLHMECAY
LicZ &b, Bk fila bR BATAbDE &2
7z. Yoshida et al. (1984) 125 » F IKE\T Pc 03
#=R % Il ERAIRET % 7ok flifla L e FRs i
A%, 1P 2 o WHYIBR TIX Pe Al ki A LT
WB LSOOG ERGIT A E2EEL, 2D Pe pififi
fabwgEgTsL &, EEMErchExE I bid
BbbhDHZ &b, Pc OREBY T RAMEYL HEIiT
e R, SR — F=Y AMTELRCITRD,
IHERERT, Pc ORER IV FEFA IR RIO
DRl EEANCRH I, il kgL Pe L
WEEERALZ LB, TOFRES - TEBIC Pe
DRFENCHBMEAMY DY, X > THilalFEtEoE

MThHEHMTH LRBE IR,

7 v PE\WT Pedlifamk B R e LT 5
ZEMNRE IR TWW5 (Lanken et al., 1980; Yoshida
et al., 1984). AE %~ F=2 ARE TS Pcizz o
Ifas R CHEET D LA LM i, 2D
L3, P EHEES ST RIROIMagEE NI
FEL, ZhrbREWHXIERL, WET 5 RERLR
LT3, Fifiifasic Pe nFk#LTL % &5 A%
P EHEIR, BRIBRIEELEZ LIEOERY &
L5 ERBHEEN»L S BRHCEMI M.

—77, P32 BEMAORIEE LT Bk drkk
LE5&T2@&bHFETS. Tamura ef al. (1978)
A= F2 Y ARBT~7Rr7 >—2 Pe#EAL
MELTWBBERLE. 5y MEEWLWTIR$ Tk Von
Behren and Pesanti (1978), Lanken et al. (1980),
Yoneda and Walzer (1980) %X Yoshida et al.
(1984) B3 Pc Hitkx B & L1 7 HER,
CEBBELBE LTS, SEID X — F< 7 ACEWT
biifa~ 7w 7 > — Sl bOWCFHPEEY PcERALTY
HEBMNERICEED SR, Poc OHREREN =2 r 7 5 —
CREFFRC liboTW5b & EXBNDA, Pe DY
i sl 5 2 h b o HEIC WL TRRIETDITIIE S
IR T,

3. Pc oM &

Pc DMHIHEEICO\WTIE 4% TRA 7 H EHOHE
MBHLINEDFRAEZAT oA FeHEIRS, D
fiti (Barton and Cambell, 1969; Vavra and Kucera,
1970; Vossen et al., 1976, 1977, 1978; Takeuchi,
1980; Matsumoto and Yoshida, 1984) X0t v + o
fiti (Bommer, 1961; Barton and Campbell, 1967;
Campbell, 1972) =R 5BETHSD. EHE L AT
g FEEE LI 5, b BIO v FOliic 5L
Pe i ounT 2D Wik & FEREOWEY TUVWHRE
L7z (U, 1984; Yoshida et al., 1984).

=05, AT eA Fefb LT Peffigsais Liz
B Pc oSG b #E ShTws  (McConnell
et al., 1971 ; Shively et al., 1973; Chandler et al.,
1976).

Lo Lishi bR KRR KB TH B X — P~ T 2
» Pc Ok 2Tt Tamura et al. (1978) o
MELMFED bhicus.

1) SesEd

R — N2 ARBFSH Pc gz, 5, rickt
% Pc ORER EEARNTIIFRAEE DB Litleh -

27 R 75—
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oo L LB BT 5 L, FFREMOH FZE
T, BT I VEEMCEC SN, FER OB
T A= RARBEERT O X WEEAR Y RTINS
{, FR2EOKOMIEXRDB SOV B, K
CRE AR S - 4 BORERDEED L H o1,
PbEDZ Ei38 bhic RER Bk N TR B EST
THLRRL, METFRETVED TRV &b
X—F=vARKTSH Pc OMEIEIT FERDO HZ X
HDONELE Ex bht. Fi filAEMNIC osmiophilic
round body NEELHFETHZ L HHDO1OTH-
7z. osmiophilic round body % lipid globule &3 %
bhTuwb (Barton and Campbell, 1969). % L% 3
THBIHIEZ D osmiophilic round body i3 % — V=
T ARBRORBCEBERLTHDLDTHAS.
2) MEFRIVET

4|, PETEXIH2PBEEINCHEFIHEEET »
b RTRET & BN T Bigd & AR T, Ta-
mura et al. (1978) 13X — F=27 A fiskD Pc »#%
Lichs, FEFIC2nCiki#LTuvisv. 2614,
MET O RENEF AT o TefcdTH S 5.
BEFO—BVEL T » MR 2ETF L HEANTIZE
bblhote, BRliehHELTL, X— FYATIRF
A EDEFHNMEN—RCEFHEENR L, NMEEY
AL M oTcz ETHD. Vossen et al. (1978) 1k
Sy FHFED Pz onwTAFFRIRGLFEARTETF
FEOEVCETFR/IMAL VAV — 28 BE LdTH
n, ZOEFPIMEIERZOETH/IMELDHEE LICIE
HObo LMWL, Ui L Takeuchi (1980) ix, ¥
1 pellicle DHEELI ¥ BRTETEEOE - BTN
INEITZEMEBRRIC B B £ E x 7. Tamura et al. (1978)
PR— K=y ALk} s Pc oOBTLEEL, BFH/N
BAEMBRCHD YL TW5., SEIX~F< v A
CEWTHEINCETFEE G, »OoNHEEDH
RELBVWETHMEDL, RFCEEBRCHL DL
EXIWH, fERY S BCREDITBENLETHS.
4. EFR

1) ETFF R L 514056 trophozoite-to-cyst cycle
HBEFNHEF AR CSBOEFHIMELETHET
CRETHZ L, Ty PEARD PcxAVWTEHL OB
ENRHBHH, FHMIKCEARBATH -7, &I Matsu-
moto and Yoshida (1984) 1, Pc O #i#FETFIH X Hic
A, R, B, BIETFORIHoB 2> 7 b
= (synaptonemal complex) # R\ H L, ZETF
P/IMER B AT X > TIN5 Z L2 P1DTHE
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Lic. BESAO%, RALLETHMAIHELCHE
ORFENC/L Y, REMRAEBECIZEAOHER, HOW
ETFCBITTHEEL.

L2 L&ED R~ F= v ATORFBRI, §iEFPET
NELLIAVZ &b, 7, MCHELUTETERC X
BHFEIFAA EiTbhiLDTiRuLn EE 1 bhi.

2) /AN X AR trophozoite-to-trophozoite

cycle

RO XS B HICX Y, FHIRX - Ny ARKT
% Pc OWEIZEL LTRBEROSZC LB DEEZ
5. REREE ShTwb RERO SAERD 1203,
Vossen et al. (1978) 7\@%Zg L7- endogeny (SREHID
FIRWS O DIRFERR VR EINS) THY, WE—
SRt Vavra and Kucera (1970) 23R L7z %%
s 28I 3B FCIAHBATHS.

LED R~ F=v A OFTRE, BB~ g
BRNEEFCHELELL ST &, REMOEIUES2
EOOWE A LIX LIERDIe &, FEMcRBELR
L 2h 353 endogeny D 3 FRD D T ENT & fads
SfeZ blcEh b, REMIEL LT 20T »THY
FELTWBLDEEZ .

X — K=y ALkF5 Pc OWIEERE T, X Ofh
TiF B Pc OBFEKER EDETRLTED X 5 /e
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TRANSMISSION-ELECTRON MICROSCOPIC OBSERVATIONS OF
PNEUMOCYSTIS CARINII AND PNEUMOCYSTIS CARINII
PNEUMONIA IN NUDE MICE

MINORU YAMADA
(Department of Medical Zoology, Kyoto Prefectural University of Medicine,
Kyoto 602, Japan, Director: Professor Y. Yoshida)

Pneumocystis carinii is an important opportunistic pathogen which causes fatal pneumonia-to the
patients suffered from congenital immunodeficiency or to the recipients of immunosuppressive drugs.
This pneumonia has recently become well known as a disease frequently associated with acquired immune
deficiency syndrome (AIDS).

In 1977, Ueda and his colleagues isolated P. carinii from athymic nude mice without the use of
any immunosuppressive drug. This nude mouse-originated P. carinii has been kept in our laboratory since
then. In our preliminary observations it was found that P. carinii in nude mice was different in some
points from that grown in cortisone-treated rats. An attempt was made to obtain informations on the
detailed morphology, life cycle, and behaviour of P. carinii grown in BALB/c nude mice through trans-
mission-electron microscopic observations.

At autopsy, the lungs of each nude mouse were perfused with 2.5% v/v glutaraldehyde in caco-
dylate buffer at pH 7.4 through the right ventricle of the heart using a peristaltic pump attached to a
capillary tube (Matsumoto and Yoshida, 1984). For the preservation of microtubules, 2.5% glutaralde-
hyde, in cacodylate buffer at pH 6.8 containing 2.0% w/v tannic acid, was also used (Matsumoto and
Yoshida, 1984) as a fixative. The lungs were removed from the chest cavity, minced, and kept in the
same fresh fixative for 2 hours, and then post-fixed with 1.0% w/v osmium tetroxide in the same buffer
for 2 hours. Some tissue blocks were stained en block with about 1.5% uranyl acetate in 50% ethanol for
1 hour after post-fixation with 1.0% osmium tetroxide.

Pneumocystis carinii can generally be divided into three stages: trophozoite, precyst, and cyst.
It is worthy of notice that there were huge numbers of trophozoites in company with only a few cysts
and precysts in nude mice compared with the results previously obtained in rats and humans. On the
other hand, the author frequently found trophozoites that had two nuclei or that were in the process of
nuclear division. These results suggest that P. carinii in nude mice mutliplys mainly by trophozoite-to-
trophozoite cycle and by binary fission, whereas P. carinii in rats more frequently by trophozoite-to-cyst
cycle. The reason for the difference mentioned above remains unknown. It is plausible however, that the
reason is linked to the difference between two strains of P. carinii, nude mouse origin and rat origin, or
the difference between two immunosuppressive conditions of the host, one by congenital athymism and
the other by immunosuppressant.

The trophozoites usually attached strongly to type I alveolar epithelial cells in the alveolar lining
liquid layer. They seemed to dislike adhering to type II alveolar epithelial cells which have a tremendous
number of microvilli on the surface. Occasionally, they seemed to exist intra-epithelially. Macrophages
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and neutrophils were present in the alveolar lumen and they sometimes contained the organisms within
their phagosomes.

The ultrastructures of P. carinii found in nude mice showed some differences from those found in
cortisone-treated rats, namely, more spherical trophozoites, more abundant osmiophilic round bodies
and more electron dense intracystic bodies. Most electron dense intracystic bodies in these organisms
were supposed to be going through the process of degeneration. To designate this Pneumocystis organism
found in nude mice as a new species, more studies will be required, because there are only a few taxo-
nomical evidences at the present time.
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