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Expression of Fibronectin, Vitronectin; Surfactant-A and D in Interaction of
Pneumocystis carinii and Alveolar Epithelial Cells
in Pneumocystis carinii Pneumonia

Kun Young Kwon, Young June Jeon', and Eun Sook Chang

Departments of Pathology and 'Internal Medicine, Keimyung University School of Medicine
Taegu 700-712; Korea

Both fibronectin and vitronectin bind to Pneumocystis carinii (P. carinii) and mediate the attachment of the organisms
to respiratory epithelial cells. Surfactant A and D play a role in the interaction between P. carinii and host cells. In
this study we examined the expression of fibronectin, vitronectin, surfactant-A and D in the interaction between P. carinii
and alveolar epithelial cells by immunohistochemistry and pre-embedding immunoelectron microscopy. The experimental
rat model of P. carinii pneumonia was induced by administration of low protein diet (8%) and drinking water containing
dexamethasone (2 mgj/liter) for 6 to 8 weeks. The primary antibodies for light and electron microscopic immunohistochemistries
were monoclonal antibodies including fibronectin (1 : 100) and vitronectin (1 : 100), and polyclonal antibodies including
surfactant A (1 : 50) and D (1 : 50), respectively. Light microscopic immunohistochemistry for the fibronectin, vitro-
nectin, surfactant-A and D showed strong expressions on the P. carinii and surface linings of type I alveolar epithelial
cells. The electron microscopic immunohistochemistry of the fibronectin and vitronectin showed a strong immuno-
expression along the surface pellicles and tubular extensions of P. carinii trophozoites, and surface membranes of the
type 1 epithelial cells. The surfactant-A and D proteins showed a strong expression on the pellicles of P. carinii and
surface membranes of the type I epithelial cells, but a weak expression on the free-floating surfactant materials. In
conclusions, the trophozoites of P. carinii were mostly attached to type I epithelial cells. The fibronectin, vitronectin,
surfactant-A and D were strongly expressed, and played an enhancing role in the binding between the P. carinii organisms
and the type I alveolar epithelial cells. (Korean J Pathol 2000; 34: 625~ 635)
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X

g Fog xHse P. carinii #H|H ] W] Aol
U Zgk 2 X gl dsiA e B A7 BaEo gl
o, P. carinii S|P Z Qg ALELE 15% AEE
QoA HTE T 22} SHARAAUZTEE
ALgE Z+E o 3k}, 71 o] A& AldE 3k}, 1
3 gAA 2 WA QR AE AT Fodt A FollA
wkAsl= P carinii H]3ol] 23k AEL o}F X 40~
50%0ll o] 25 ololl gk i vlo] @ 7H 3 g}

P. cariniiz} QA WollA HHE op7| A7 71AL
dRel 2R BEE ANA Hol oHE 1 s
o] skAs] s A YA otk P. cariniie #HE HollA
A Zteht wiekslzle w50l o] WA FH
Agad B4 AT ol B oligol ot A
< P. cariniioll tjgk FH AT WIS 379 WA
2ol 2Py BeAME AR o Yk P
cariniizk QAo ZAE 7S dEE 13 AZAIAE
ol 2sto] WAl ZAo] Burel Yok} 18 s
EAAAZ] AT = A, E4S 2=
ol olzl g e wWedey U AAun P Qe 2
Zujok Y 5 Ealo] Huso] okt aelm =
E7kol EAlste AEY HAFAEA, WAIEEd, fib-
rinogen ¥ surfactant ¥k} EA o] &£F9| 18 #H XA ]
AES} F9RAZEl2 T2l o) 4xikgel 24 oY
< 3k Zlez gEA Qe

P. carinii®} <59}2] AZHNS & P. cariniiol] )3t
H ZAA A Z 9] who] 7)Aol HaljA = ks odF= o]
Lo} 20 P cariniis} H|ZATAE Aol F3AE
o 717 dsliAs B AF7 ol FoA A &
£ P. cariniiz} U552 18 S E4I] AL} A}l
7174 9 e SRl gk lgolt, P carinii®}
AZASAES AEgol 24 JEE hs 24
FeEhA ddol gisiAs T3l A9 Hase] gl
A ol Wl B AFAE P carinii WRAT}F &
2o AT AL B Al oA FHE
FuA, £33 FAAAAFH o2 P. carinii A
A7} SEAT AL 22 el e e A
A3 Bslaa) det. a8l P ocarinii® S| EAT] A
Eohe] B2 Aol T2 1%L ¢ Ao YA fib-
ronectin, vitronectin 2 surfactant A, D2 Y XA 5 A
Sepol Wiz 3het 9 WelRARuAY AL B
o5 A9 W Fgut X gothy] & £

2 WX,

W U
1. M2

1) ASSE: AF 200~250 g2 Sprague-DawleyZ-
817 50ue] & ALgslo] =T Y P carinii HHY A
g7 A5z ALt

1) EZ; A4AE AlFstan obFal HAE &4A

%= T (v

() AMET; A 8%)S FoistHA dAERE
(2 mgfliter)& Eoll E3}sle] Y Foists 6~8F 7
3k F @s5ute]). ol F ZIRAHE A¥AAY H=
2 AMA P. cariniis &% 3F 20vie & AN}
o W wWiol whe} oS3 o] AlEsedch

I wHAz2E JE3 & 343, 53 29 =4
AAGuZH o2 3&g F (100te])

I HEE 9 28 IAGAE AHgsle] dd=
2313t A3 HAFRAAEn R ANE AAG T
(10v}zl)

2) 2B U OSE AXEA: P. cariniis} | E443]
AT 452 gol] Boleh AoZ LA HAE N 2
ZA 9l fibronectin@} vitronectinol] t]dl ¥k&l oFAFS H 7|
a8l <FE38A| 2l fibronectin  (NCL-FIB, Novocastra,
UK)3} vitronectin (MAB 1945, Chemicon INC, USA)$
Agsiedch 18 A ZAZI A ZoA|A] Fu| st surfactant
Sl Eo] P carinii® HEATAEY A Gol
Slol A WRshE F4 U 48E Yokns] 93 B2
31A|Ql surfactant-A  (AB3030, Chemicon INC, USA)<}
Surfactant-D (SP-D, Thoracic Research Laboratory, Mayo
Foundation, USA)E At-&-3}0] W =23}e ZA gl o]
A5 AAuE g AAssleh

3) P. carinii H{|&{0] ME XN DY Sprague-Dawley Z
212 asupelol] AThAz AABlERES ol Sofs
of 6~8%7 A&t olF % EFAA Alel 7
£33 §AH O ol 9iu] Wale] Falshrhn TohE|E
3 HRE TAste] 7| BAHZAH NG AHsto] Diff-
Quik B GMS <IM& slAY, ANFH 3 = =%]S HE 9
GMS dME slo] P. cariniiv} b ERlE& 3FE
AYEez Agesich A8 £5 AT AT YA
7] $1ste] BlEg Aol E (500 mg/liter)g, AT 24
S wAs7] Y8 YxelEl (200,000 Ulliter)S wlAl =
Eoll 77}t =o] Foistqlch. P carinii #H|FH O] A
2dg ntes A4 20ute]E Rl Agete] A
g ANFolA AlLfsigict. 2ela sulele B4 A
Algk 27 7ol A v EolA Ztedg HY 3 P carinii
o] ZEAN7} gAEA] gkobA Alelstda, U A 31F
20mf2]ol| A 7| BA A EAH N 22 B 7] Ao
A P. cariniis £91g 4 A%}

2. Hb

- o

A Of

D SHERH0Y B FRAAHFEOD AT
AA22g 1 mm' 2712 AAste] HE g F7)
g7 o2 A A3 & 25% glutaraldehyde 28
M phosphate buffer, pH 7.4)2 2 1~4°Col|4] 24|
F TS hm 0.IM QAke] HEgalen A
1% 050, &oll 4 2752} F34& AAehn
gxgaog AH F AYG SR EFF 3
t}. Propylene oxide2 X33t ¥, epon E3HE 2 Zulf

(e

—~
(=}
—

ok N
offl
22

N
~

2 m

rlo ot

e



UG 9] 290 : FHEAZE L st S EAT AT 4onkg 627

slo] 37°Cel] 12A]7}, 45°Cel] 1247}, 60°Col] 48417t &
Qb wkxslo] AFE AAHY Tefd =& S 1 pm F
A2 vEA S} toluidine blue 34 slof Fstsiu| A AH
o A W& HOE AR ohF X9 Sorvall MT
50003 ZHMA7]ol|A] 40~60 nm FA|S] 3RS e}
W Zubdsg olojA] § gridoll H-2hslo] Watson'
7 Reynolds'® o]l ©]8} uranyl acetate9} lead citrate
2 o|F AR & AAslo] Hitachi H-7100% F3H4
A 7d o2 JAsgich

2) FAIEAS0E 2E: IFHE A2 2AZAZ
¥ AFAE v NEG 3 stHF Wl cannula (18 G
polyethylene tube)E Yol AeAATE FHUsHA &
HolsHWs AAste] dAA R EHS BF AA
st Hollo] AAE EF WE 0.5% glutaraldehyde
9} 0.5% paraformaldehydeE Z33t A3 NS AL-E3}0]
H52 Fa nAA7 F AR AR 1x1x4
mm ZE Z7|Z -G F 22 2 Yol Yol 147+
o 34 ¥ 1% 0s04 £ 2 247 5 F31A S
i 0.1 M QA &Moo FAS ohg 25%
dimethyl sulfoxide (DMSO)dl] 30&-7F, 50% DMSOo]|
087 97 g WAL BAR ¥ 24E 9
(cracking)s}ich. ggkEl =228 50% DMSOd]| 5o 4=
A % 2% tannic acidoll AEA]7] thS 1% 0sO; LR O
2 AEAE ogich. A olBEE 5, isoamyl
acctate® 55 A7 F QA AZE AA}IL o] &
Z27] (IB-3 Ion-coater, Eiko Co., Japan)& A}-&3}o]
Pt-PdE ZZ}gl ¥ Hitachi S-4200% FAAZSw]|7Z o
2 B

3 BOiXE|sHE HA: A G AFEANA 5 um F
Az sl AHE 5o 2% 3-Aminopropyl-Trietho-
xysilane 0. 2 2|3t §-2|&eto] ol E2A]F] 3L xylene
B AGLILE Adoto] wojeAI YE sk
WA peroxidase?] x5S 9Jslo] 30% THASFEL 1
miol] WIEHE 99 mlE Ethsto] WHE SlelA 30 7
A2k 0.1 M QA RFENo2 At 27
Geol & 39 4 UES 2V PEEs
¢l 0.4% pepsin©&. 2 37°CellA 1417 FF A7 ¥
0.1 M QUel Ffdloz Al AR
fibronectin (1 : 100), vitronectin (1 : 100), surfactant-A
(1 : 50) 3 surfactant-D (1 : 50)2 A}£3}o] 37°Col|A] 2
AIZE 5 HESAIZL ¥ QlAke] S 8Ho g ARG
t}. o]x}&A]Ql biotinylated anti-mouse IgG (Vectastain
Elite Kit, USA)S A}£3}0] 37°Col|A] 3087+ vbx]gt &=
olAked 9l golo Z A3l avidin-biotin E &
(ABC Elite Kit, Vector, USA)CS. & 37°CollA] 3087} &
£ 2)7{t}. DAB (3,3’-diaminobenzidine tetrahydrochloride)
2 Agste] 1087 Aol WAl F Mayer’s
hematoxylin©. 2 thz93 Mg A A8 permountE £-¢]
sto] Fetsin| g oz FEsldct.

4) MEOjHO| 2t HAFMXISO[AE HM: A=2 &

4x4x1 mm Z7|E A|Aslo] periodate lysine para-
formaldehyde &80 2 W Ag] (10°C o]3holl4] 54]
7+ 248 % Al sucrose/PBS £ (10%, 15%, 20%)
o2 FAUE AFs st Selojofo] 29 ofAlES
£33 Solo] £ 7] vl OCTZ Tojdt 524 S
Yol 443 W¥E (—80°C)AI7] ¥ parafilmo 2 thhs]
AR F718 Adste] WA (—70°C ofshellA B
sl9lch. OCTE Zoljxl W #|=2 3 7o Cryostat
o] A&sle] 9 ym FAE AAZ F silaneo] H3 &
glol ol Basiicl. 308 AR AoA wx|sn
10% sucrose/PBSE X35 AL % 5% AA s14EA
o2 BEAA V5ol WEE AL YR
ol fibronectin, vitronectin % surfactant-AS A}-£3}o]
4°Cel 5% 47 oA 85w 3¢ A H L 10%
sucrose/PBSE. FA|g+ & 0.5% glutaraldehydeZ 1143}
11, o]x}&kA|2l biotinylated anti-mouse IgG (Vectastain
Elite Kit, USA)E A-£310] 37°Coll 4] 3057+ kx| 51
t}. 0.1 M QlAle] 98 o0o g A8, avidin-biotin
3894 (ABC Elite Kit, Vector, USA)© & 37°Col| 4]
3087 AL Al 10% sucrose/PBSE G461 DAB
g Agelel 1087 AL TAND F 10%
sucrose/PBSZ A3}l 2% osmium teroxide2 ¥ 31
A3 F AG o2 As| sl epono 2 A9
Zoufelo] 60°Coll4] 37 4SS AFick. Silaneo
2 A £efol=ollA] epon £5& Wl kg WES
Boz Melgl & Uz 2SS trimmingslil Sorvall
MT 50003 =2+A7]|E A&3lo] 100 nm FHA| & Zu1t
Aslo] E gridell €2 v}g Hitachi H-7100% F3}42}
Hu| @ o2 Jasglct.

| o}
1 FANXHDE A

P. carinii %] AZEato] I3 AXGIAE FA
oty 2 dRs AV dg¥ o] WEdA (tubular ex-
pansions)o] 13 H|EZF|AE A7 U e AE
A WZ A5} Es S B} (Fig. 1). P. cariniiz}
523 18 A ZAIAEY AEA 9 AELT7|B=
kst Ao E43 S E Hew, wjulE P
carinii GFo] HAXAIAE HE Zx3] JF3 &
AT 323 5 It (Fig. 2). 18 A ZAT| A Fol] £
23t P. carinii®] G4 1 ezt olg B s
A oJg] MY ko] 13 AZLIANE FHl 4
2 wjdslo} BAela, dE7 el X3 £dat I
gulglk 24 AE Witk Y HELIAEANAE
P. carinii®] ¥ T 4FH 2AE T e
o, 13 A ZAIAES] FHol vAFE/} & HES
o] A}l P. carinii® Ed(cyst)S E-E HZE7
ZAsIgen, 18 ATAT AT B2t &AL 4
A #EE T ek
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Fig. 1. Transmission electron
micrograph shows a trophozoite of
P. carinii which attached firmly to
type 1 alveolar epithelial cell.
Some tubular extensions are infil-
trated into the cytoplasm of the al-
veolar epithelial cell (arrows). AS:
alveolar space, AW: alveolar wall,
I: type I epithelial cell, T: tro-
phozoite of P. carinii. Bar=1 ygm,
X 18,000.

Fig. 2. Transmission electron mi-
crograph shows a trophozoite of P.
carinii infiltrated into the alveolar
wall. AC: alveolar capillary, AS:
alveolar space, AW: alveolar wall,
En: endothelial cell, I: type I
epithelial cell, T: trophozoite of
P. carinii. Bar=0.5 gymm, X
25,500.
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Fig. 3. Scanning electron mi-
crograph shows a trophozoite of P.
carinii with abundant tubular ex-
tensions (arrows) which is attached
firmly to the alveolar wall. AS:
alveolar sac, I. inner surface of
type I alveolar epithelial cell, T:
trophozoite of P. carinii. Bar=3
pm, X4,100.

Fig. 4. Scanning electron micro-
graph shows a cyst of P. carinii
attached to the alveolar wall. The
cyst shows semilunar shape and
only a few tubular extensions
(arrows) on the external surface.
AS: alveolar space, AW: alveolar
wall, C: cyst of P. carinii. Bar=2
pm, X6,900.




630 w3 A : A34A A9 2000

2. FAIEXIEDIE A

P. carinii °a‘° 39 Hele wlg EFHsta Edoll
T3t AR F25 23 gk S EAT A Fe
H&=lo] Qe °§°§°§% el el o3l A EATAE
Fz gheks] BaEo] gidch (Fig. 3). ¢ tiAlZ
FIUA JgHol mA Ixiel FgdRel 7 A
Qom, 3] o] WL&Eo| w7k ) ¥id w=
2482 JeE B (Fig. 4). T2 F2 A 2494

E9} 2252 ok A #H|EA o EANstgich. B E 7}
t AZdAAEL BElon dgwdld o] P
carinii 98 = F}g 2433t}

3. Moz siet oY 4A

chZ 23849l fibronectin 9 vitronecting Ab-§3}o]
oz 33t AL gl Wl HE 448 A 34
A ArZolS Holx B oA P. carinii o] 3 gk
ol A 7"’“““ ‘%1"24_5131‘4- 53] #AEY ol P. car-

inii. o] HAY & v vigoes 7 o
- e 211:} AE] 13 A FEAT AFEeHS wiebi
Ao ki ofstAl Wdse} (Fig. 5A). HE7]

HEZUAAZEAE FA HES 3}t GEFEFAY
surfactant-A % D& A-&sfo] W =253 A 4

A% Az 18 A ET AT AR P, carini ¥
dlA A% wEe B wy AEAAE e o

FGAE Aoz walslgl, SE 3 AR AE 2
NEol} HEAAL Tz wA] THBAER A
5 oFslA Wit (Fig 5B). 1elx H|E7 ol #&
H = P carinii TFAAE wesglon, 113 #HEA
IHAZE WA E %A %_wﬂg Bolch ae Helza)
3}8t M A = P. carinii QA9 o] oA A
Wil ehbEAE A8l BRE + e

4. MEOHRO 28 HANXIEHDAE oA

Zepol-obAlE WEH S AL HAAAAEn T AA
ol Yx}ekA|Ql fibronectind} vitronectin®] W ok4k
o Az v2aglon, 2 dade Fu 2g o
A e A Wxe HHS HYivh a=la
P. carinii 32| F2g webA & vha ofstAl st
A FH AE AN 1Y A EZGHAELGE vheA
RAUE} oi bl Adoz R P
carinii Qo] 18 H XA NE} Halsls oA
+= fibronectin ¥=+= vitronectinol] thgt Wh& o] <FslA]
2=}t (Fig. 6, 7). Surfactant-AS A&+ WA xH
u]7 A 13 A Z43] A Eetol F23 P carinii
ogokyel ¥t WS whebA g S H3lo (Fig.
8). P. carinii 3o AE F 55 whet ok A
E7h oFt WS Wik P. carinii g o] 1Y HX
AT AES BAHE HSAE 2 il ok
D=2 %

CAERE 9 1Y AL 5

Fig. 5. A. Immunohistochemical stain of fibronectin shows positive expression on the P. carinii trophozoites (long arrows)
and surface of the type I alveolar epithelial cells (short arrows). B. Immunohistochemical stain of surfactant-A shows diffusely
positive expression along the type I epithelial cells (short arrows), trophozoites (long arrows) attached to the alveolar wall,
and surfaces and cytoplasms (asterisks) of the alveolar macrophages.
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Fig. 6. Pre-embedding immuno-
electron micrograph using fibro-
nectin shows diffuse electron dense
expression on the surface pellicles
of the trophozoites (long arrows),
less dense expression on the pel-
licle of the collapsed cyst (short
arrows), type I epithelial cell sur-
face (arrow heads), and floating
materials (large asterisk). The
binding site between the tropho-
zoite and type I epithelial cell
shows fading of the positive ex-
pression (small asterisk). AS: alve-
olar space, AW: alveolar wall, I:
type I epithelial cell, T: tropho-
zoite of P. carinii. Bar=1 pm, X
15,100.

Fig. 7. The fibronectin shows
diffuse electron dense expression
along the outer surface pellicles
(long arrows) and tubular exten-
sions (short arrows) of the tropho-
zoite which is attached to the cell
membrane of the type I alveolar
epithelial cell (arrow heads). AS:
alveolar space, I: type I epithelial
cell T: trophozoite of P. carinii.
Bar=1 zm, x23,000.
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< upeha FA IEE Hilow, sE BAHE
g THEA A oFstA LEH K

&

K

Z7AolA P. carinii 4¥H L 1
b A 448 £ 2 EA
Jom A v ¥g PHE 7HA 2 Eg
g7l £ WAHE E¥stx glch
qo Mol AWA Er WAI7 1184
o2 RAYstH P. carinii®] JLFINE
carinii®) ABF7E ol % WA FlA
2 13y AEQ AT At fRee
H5eiA gda AE Tl F2sto] HE
EANTE Ao HA P B2
AFel AzEn 7 AMANA P carinii®] AEF70|
EgEs 4y, AT 2 I3 A YAAE E 5
ARow, o] F Joel 22 13 AEATAE Enl
of W2txlo] et 2ela A=A} Aol A =
E 7}l fibronectin, vitronectin % surfactant-A, D S5 %
2EAo| ZstA wAslgon P carinii®t #H|E43)A)
E Aolel Aol T AU 3 Aoz ARt
2 32 WeldAun 2AdA Eda Gekel
Fatol]l mubA © g fibronectin, vitronectin 2! surfactant-
A, D2] 23 2ol o) TAAUES g YHE B
o A& & F Uk P. cariniizh 13 sG] Eol| F
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Fig. 8. The surfactant-A shows
electron dense expression along
the pell'icles (long arrows) and
tubular extensions (short arrows)
of trophozoites, and less dense
expression in the floating sur-
factant materials (asterisk). AS:
alveolar space. T: trophozoites of
P. carinii. Bar=1 gm, X 12,600.

2ot BeolAE o5 A% Aol U% BRlo] o)
AAY o] glolAe AL P. carinii%t #4434
Soh A% ¥ WeSd 4T Ade 449 4
Sk el 18 HEASAL vhol Solat 8 A}
Zslo] P. carinii Fatol] $1X|g FebiA, B-glucan
4 AZ e HAEA S Aol 7 Ao B
3 9t

£3pAAR0) 3 A P carinii dFo]
13 A ZAs|AEet F2sta 0y = 243299
Age A £ 5 k. P. cariniiz} 13 = E£43] A
Fol|tt Basl= o] R 24, AA 13 A EAIAEE =
Fo| gl BEE D3 Qo] P carinii FH o] A F
2 e e ATee, 24 13 AEZAIAE
o Ewlo] A wfBsle] dFol A BHE
gou} 1y HEATAES] Flolle vl §E7L o
ZEAst] P. carinii GF ol B2 e7)7h ol oo, Al
A 18 A ZATAE 2 o= P. carinii®} Agst=
ol Fojst= Boldt FEAT A& AeE Huglen,
ololl Wigk 7| AL oy Ewds] v A A gk

P. cariniiz} B EAI) A L) B2sle FejdH 54
ol thelAe TPl F2 P. carinii FFE o] 14 =
FAG AL YAut g AY = FFe AL
2 71%so] kP B Ao Azdn LA
P. carinii ¥¥ 9] Fato] I A EAI A Lol 2 A F
A5t AY Fatoll Eafels T3t AR G5}
Y HAZAYANE W2 Sole} Qe FESs HYL P
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cariniizh A EZIN A Zof] D& HZHo] opd HFH B
Z YA A5E F ke AL HodFe &2 A
ZteEcl aela Erdol vl dFFH o] HEAIAE
o] F& BAsle AL FRALE Jgo] Il ¢
S B dAS A Y3 AEFH AxH
(cytoskeletal system)o] Hrt} z wlgkz]o] Q7] wjFo|
o, o] MEZFH F=I} P cariniid] A FEAI AL}
ZAgtel] 28 3 & Aoz A kY o9t
Ded® odFLZ Limper 'L in vitro Ao P.
carinii ¥ A)ol| cytochalasin B, colchicine 52| A|ELF
A 715l AE F= 22 S FAYE W P. cariniiz}
woFEl A549 H| I AES} ARl Tl #4LEE
Bt

P. carinii®] <°F¥o| 18 HAEZI A Atsld
A HE2A e ARAE 7H 713 2ebi, surfactant
Gl 52 wlod FZ Bl fibronectin, vitronectin, fibrino-

gen 3 gangliosides®] oFo] Z7}Elc}” H|E 7} o)A
=49 e S HE-EAER 1S A 8

A i Ao] mhxupzko 24 ZefE o, 3t 7hiE =
24 F4A AL S oD FE ghek
Limper 52 fibronectin & vitronectino] P. cariniiS}
HEATIAE Aolel AE Folshll ¢ Ao B
)91 31, Pottratze} Martin®2 wj&] Wol| A P. carinii7}
|45 A Eo) Bk vl fibronectine] ol
o1s}9icl. Fibronectin® P. carinii gl EAslE 9
bl 2 A9} ZAgsl,® vitronectin® P. carinii F2}ol]
EAsl= B-glucangd E3H3H g3t Adsle Ao
2 4HA Aok wd A E e EAlste By 23
% Surfactant-A, D7} 18 S| ZAI AN E9} P. cariniiAto]
o) 43S FAE AoE Buslol Y olsh
A= od o] o3} XA Surfactant-A, D7} P. carinii
#HHo] APt T 7| EoNA FHE, 4 Sur-
factant Thll E-A2 Eo|lA| P. carinii Ftol] EAs}
v THA-ASL A3uE3S 313, AlAl Surfactant-A,
DX P. carinii®} HAE AN E9 AT2LoE =4
g ke Aoz gAA Yok Limper 7' P.
carinii Q9] EMol ZA6}= mannose o] FE
8 ebid A7} S|E49AEe] Qi mannose 23t
sl 4Ess A% Basid 223 Ser
nes¥} Nielsen’e I8 S| EAS|AES plasmalemmal
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