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ABSTRACT

Laminin, a kind of multidomain glycoproteins, is mainly localized in the basement membranes of various
tissues. It is known that laminin plays an important part in mammalian lung morphogenesis. The authors have
undertaken this study to investigate the changes in the distribution of laminin, and to find out cells which
synthesize laminin during the organogenesis and differentiation of the lung.

The fetal and neoantal rats (Sprague-Dawley strain) were used as experimental animals. The immunohisto-
chemical methods were employed for detection of laminin within the developing lung tissue and the immuno-
gold cytoéhemical methods were performed for detection of cells which synthesize laminin according to each
stage of development.

The results are as follows;

1. During fetal life, strong immunoreactivity for laminin is maintained in the basement membranes of the
blood vessels and the bronchioles, the extracellular matrix of the mesenchyme, and basal lamina of the
alveolar septum in thc Z2ia! rat lung.

2. After birth, laminin immunoreactivity at the alveolar septum is gradually reduced.

3. During fetal life, laminin is mainly detected within the cytoplasm of the mesenchymal ceils, the
endothelial cells of blood vessels and the fibroblasts in fetal rat lung.

4. According to the differentiation of type I and type II pneumocyte after birth, laminin is detected within
cytoplasm of the type I pneumocytes, type II pneumocytes and fibroblasts.

It is consequently suggested that laminin is largely expressed in the developing lung and laminin may be

also synthesized by the type II pneumonocytes at early newborn stages.
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LamininS %%)9] A £2)7]4 (extracellular matrix,
ECM)& 43k T23iazA QAW A=z 5
+ 2349 Z|Ael g L2 Q. 2HF5E =
Aol gt 72 laminino] EA)sk3 gl o,
2 %2 mouse EHS% 2 (Engel- Breth-Holm-Swarm
Tumor)ol| Al F£2%¥ EA-& laminin 102 w3ic}
dubd o2 laminin oy B1, y12] 370 polypepetide
chainse.2 FAEe] Q2 AAHE] F25 Jepic
3 B %o ¢lv}(von der Mark & Kuhl, 1985; Beck et
al., 1990; Mecham et al., 1989; Engel et al., 1981).

Laminin®] AW & #3 A7 42 s
ol &JajA dFHe] gk} Yurchenko & O’Rear (1981)
& lamininZ A|F T Ca’t o] <f3Fslel] 2xzm
oligomer2. £38= o] large networksE W=k 3)4]
31, Fox et al. (1991)2 polymer=. 2}7}3}5 = lami-
nin2] EA)o] YA 7)A=e] supramolecular organi-
zation®] 7127} Fotu &} 0w, Kouzi-Koliakos et
al. (1989)2- laminine¢] entactin, nidogen3} %2 313}
Hoz A3sLT type IV collageni} ZAg}tsled =}ALF
ZE A3t s 3t} Sonneberg et al. (1990)2
lamininZ}+ 73?‘{1‘3% F5 $8AE integrin a6 f1 ©)
o, E3) a chain®] G-regionz} ZAgste] A zA 2,
Mzl BAl =& 22 A7ty ¥ gt} Beck et al.
(1990)ell 2J3}H laminin A 24 &2 wlj7) 3}5z o8
T 715 Aze)AY At 43S 3 o) F
o]A= 7oz @A glv} Kanemoto et al. (1990)-&
laminine] 24 #&FY A (chemotaxis)=} tumor
metastasis®] - =5 FIAZIcka FA 27, Hynes
(1992)#} Kleinman et al. (1993)& Al Zy Az A9
AAHE fxdtcky sk

Laminin-& Z-4-529 #]X}7] (embryonic period)%-
B} veh (Leivo et al., 1980; Wu et al., 1983), £-&
FEY AN Fad 4T I3, 53 YF 9
5 2AoA] laminin 12] 37§2] polypeptide chain®)

mRNA7} ASAZ 2 ZHIAZ ol T, 7]

A3 A (tubulogenesis) o] F A 9 AHZU ko
A wojdcly W iEe] )} (Schuger et al., 1992;

Thomas & Dziadeck, 1994; Lallemand et al., 1995).
s o] A A Laminin 10] 7)#=]e] 22|}
3,z ze] A2 sz o) 24 9 FA

A4} B g WA B FelBohe A T @

212 91} (Schuger et al., 1990, 1995). Schuger (1997)
= mouse®] £3}3¢] oA laminin 1& A=) £}
M ZAA AAHT 71RA 9] EA) e} o] FEy
A Eslel FAg A7) QI 31%.on, laminin 16
Z£2)5} multidomain®] 7} sitel E3HctAlelA 7}
% e ssos e Yoade 2T 29
3t & a % B chain®] outer globular region<-
laminin®] polymerization FAdslx 7)==} Alx
Azel FA4& Bd 9 {A38H, i chain® inner
globular region-2 heparan sulfate proteoglycan3} &
3t FAx W T P& Aoty B Ts)y
o 22} laminine] HEHHE JAYe waE
g1}, Matter 5 (1994)-2 #|#Fe] =) 28 A} (alveolar
formation)®] AR AFHH o=z dAHF= T2 lami-
nin?] carboxy-terminal fragement E80)2}51 A& A o
2 9Eqg.

o]/¢s} 7ol laminino] A HellA ojujdt J&&
S| m, o) Batel ¥EA4E s A
o8 FAEL Burt . ARy FAES
laminin2 274 el Mz FA, o)F, 3} &
st S Aoz AYHes Ioiu
FAsta Aok 9] A B-3tabA oA lamining]
Aol A A7, e o5 ot #H9] Fejg)
71% 0] A5 e 7ol w2} laminin®] EE s}t of
& A7 9 e Badeo] wet lamining A8}
Azt WEEHeste e 97 =80

AAE 9] Mol AAET efA 7)o A RLE]
P3hot R daHs A4 BHAe) o277 o
ZAY laminin®] A4 $2 AAE HPozy ¥
23} A laminin®] H&E FH3lzz} 3ty

M2 g

1. HASE

B A= AF 200 gm W22 Sprague-Da-
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wleyAl 31FE aelAlA Jaldh 2Ad 2F e
s} A RS AYEE2 AN ol &
7l AF e A dFE AT, T ok A
=S Asste] AL A de A 1Y
2 A3t dale] A F2HE A 149, A 16
A, A 184, A 20 AFF-& st AFEAE
A& F s AHstdn, AF A 1Y, A3, A5
d I A T7ded A4 AFAE HAAA HAE A5
o},

2. H

) Modx=Esaty A

37 #HzA laminin®] 2= 9 A A=
gzt By slstel 7 =
0.1% glutaraldehyde—4% paraformaldehyde &3}
GH 74 ZANZ F A 6ume) shea s
Atskn g AR 544wl wiet
setdl @ F4 AAS AR Z phosphate buffered
saline (PBS) £ o2 ) A&}31 2~3% HyO,-metha-
nol £280]] 5871 vk-2A)71 =14 PBS ¥ protienase K
(DAKO Co, USA)dl]| 37°CollA] 1587t A4t} o
2}8}A] = rabbit anti-laminin (Sigma CO, USA)S- 1:
3002 3M3te] 37°CAA 90¥3F HhEAIF e,
PBS#Z A& & o]x}&}A¢l biotinylated goat anti-
rabbit IgG (Vectastain Co, USA)ell 30827 WF$-A]7]
% PBS= MAH3}AH,. o]ojx] ABC ¥-3}ef (avidin-
biotin complex, Vectastain Co, USA)ol] 3087} WF-2-4]
Zl e PBS= AlFHslgdc). wtARL 3 3 _diamino-
benzidine tetrahydrochloride (DAB)E o]-8-3}¢] o™,
1% methylene blue2 2343}y 4, AP L
AR Bdsta Btdv)A o AR Wz
HEg-o] BAFA] 1T ] S8 JAYAE
A elgh vk oz SN EF FAE AlgstdHt

ot —
>
ogk
0E
it

me 1% alo cE

¢ oo @

2) HAZZHN AT

HAA=FHE ©]-43 laminin®] N 23T A+FH
93}e] caccodylate buffer® A}&3le] A 23 4%
paraformaldehyde-0.5% glutaraldehyde-3% sucrose
£ pH 7422 A2l 347 2A4d A4S
A 8 g AAE AX Az £7]9 LR White

(London Resin White Co, UK)2. Zujj 8} 23744
< AR F A7)z 57 oF 800A<] AHE A
Zala gAsted o}, 1% bovine serum albumine] E-¢}
3 Tris-buffer2. So|uh-5-& A3} om, Y23}
Azr WozAse A7) A AR2g A E 200
)] A4S, 24 ZE 47 12mme) 2
#}7] (gold particle)o] A3 ¥ goat anti-rabbit IgG
(Jackson Immuno Research Labora- tories Inc. USA)S
200 sl M ated AL&3}sde}. 2% uranyl acetate 2 158
7t Hx=g4& ¥ ¥ Hitach 600 (Japan) T34 2} v)
Aoz 7447 S00KVelN aaslch dewg
Hel Foldg HZs] fa) U 22 Axap
dol olARATE Agate] WeA7ln FYT
Ag Aol Bastalnt, |

1) 87 A HZ=Q laminin HAFN 4+A
(Table 1 & =)

A A 1492 B3 efate] FHzAeM e 47t
Z1RA 2} 7)HA] Apelol] HH Y ghdFz2| o] HAH
Qow, 7133 8] 7]A el A mloFgt laminind & H4
4 Ao 71l Zkek laminin W A o] #F
= S (Fig. D).

2 A 1699 A FefAL] HAzAAME H=e
27| AA 7} dgEe] 9l &7|HA] Alelols HH
o] FHaA FxHe| 9l A4 (pseudoglan-
dular period)el] s|FE = £7-¢ HAFT gt &
713%A18 AR i) AN E et lami-
nin YA o] ARG N 271 AN FF5=22
HAgg o] FFEFH o, ZHGHELE w| gt W F
A& el gict (Fig. 2).

WA A 18U AF eiAte] HzAME A7)
A7t G BAFHe 9l & A7|RA = HxdE
2% A #A]7] (canalicular period)2] =71}
224708 2ok A7) 9 d3ie] 7]
2 7}% laminin WAFA S Vel ot M =Z
A M ofgt AgdA o] #2=9(Fig. 3).
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WA A 2099 31FH gAY Hz=A2 FEFey
A]7] (terminal sac period)el] S FEHE =247HE
Shigen, A 19 Az A28 A=A} F
Aol FAHR. A71 B FLFE w2 )
Aate] A k3l laminind G B4 o] FEE o} (Fig.
4).

2) MM #F H = laminin HARM AA
(Table 1 & =)

24 Al 1Y A4 dFH FHzA N e dAHE
7} A71RA o dAFHS e 7] HE A7 (alveolar
period)e] FHE A7 o] FAES HEde] 7}
& laminin S G4 o] #2=I5ivHFig. 5).

24 A 349 A4 8F9 HzAM e Hzte]
FA7L sholAHA FulFM 27F A HA=HA ¢
I H ] AAAz A 18 dEAz A2y sz
AE7} A%Ee] del A4 AR szAs A
TYE 27& vepligich Sz o)A kgt laminin

A GA o] A (Fig. 6).

EA A SdZH ATLY A A HzAAA
r AYAQ dzg A7)RA P G3he] BAEAT,
dzae 25E9 laminindA g4 E dehidis
(Figs. 7, 8).

2. A IY 4H

1) 83 X Hzze HAZIY AH
(Table 2 #=)

A A 1699 A7 A sz E FgA
zo] Az, Az L QA7) R 7
AA ee] FHFol BREND (Figs.9,10).

2 A 1809 17 B Az E A7
2e) 7\ A=, A 29714, G} WM Z B A
2o MEAM Aol FHo] AR (Figs.
11,12,13).

wh) A 2099 ¥ A sz A e 278

Table 1. Laminin Immunohistochemistry on the developing Rat Lung

Tissue Basemént membrane Basement membrane Extracelluar Basement membrane
Period of bronchiole of vessel matrix of terminal sac
14th day + +++ NA NA
Fetal 16th day +++ +++ ++ NA
period 18th day +++ +++ + NA
20th day + ++ + +
Lst day +++ ++ +++ +++
Neonatal 3rd day ++ ++ + +
period Sth day + + + +++
7th day + ++ ++ +++
*Symbols
+ ++: Strongly positive + +: Moderately positive +: Weakly positive
=+: Trace NA: Not available

Table 2. Laminin Immunogold Cytochemistry on the developing Rat Lung

Site Mesenchymal  Extracelluar  Endothelial cells Basement membrane Pneumocyte Pneumocyte -

Period cell matrix of vessel of air-blood barrier type I type II

14th day NA NA NA NA NA " NA
Fetal 16th day ++ +4++ + NA NA NA
Period 18th day + + + NA NA NA

20th day NA ++ + + ++ NA
Neonatal 1st day NA +++ + +++ NA +
P:r‘i’g 0" Sthday NA + + + NA +

7th day NA + + ++-+ + +

*Symbols

+ + +: Strongly positive + +: Moderately positive

+: Weakly positive

+: Trace NA: Not available
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2 (air-blood brarrier)2] 7]A w3l A 13 | xA)
ZolA ape) FoYo] WRE AT (Figs. 14, 15).

2) MY EF mxEe HAZFH 4
(Table 2 &=X)

4 A 1de A 3F 9 FzAedMs 3R
Ao Z1 A Hzete] AfRA LN T
FH o] FEH A (Figs. 16, 17).

A As59e] A4 AFY HzAdAE v
FH el F7IE R JA LA RAE o,
A 28 wZAz] MEAe] oF7te] FF o] HAH
alo} (Figs. 18, 19).

24 A 749 24 2] HzA M ¥ 2Tt
71Aets 297"l wape] FIgie] AL
A 28 SZAxe} A 13 HZM LA Ak F
Fg o] A& A (Fig. 20).

o #

Lamining AAzANA 742zt Az27142)
74 Juiel dzes xR AT A4,
olF 2 AsHY Fol A4 F DHHow ol
s Aes deiA glen, 53l B47)sh Ao
o 2 e PAE depl, EAFel o
gt o] F72] o} (subtype) o 2 1hiyo] ot
Laminin-& £x}gke] 900 KDQl mosaic protein© 2
3712} polypeptide chaingl A, B1, B2 chain® 2 o]
o]A 9lx 4 7fe] T3k A¥ domains7} glew
o) pyel 2AY o BUY AL 4 At
Laminin-® mouse2] EHSZ<F (Engelbreth— Holm-
Swarm Tumor)olA X g0z F2HPT o|AE
laminin 1o]=} 3 gty 3701¢] FA chaing ay,
p1 2 yiolgtn= 33, 370 <<k (short arm)=} 174
o] #gk(long arm)& Ze AR FERE 2 o
=z ola#x ¢} (Burgeson et al., 1994; Mecham et al.,
1989; Beck et al., 1990; von der Mark & Kiihl, 1985).
Laminin& FAJ3}1 ¢l¥ polypeptide chain®] o}3],
A 9 Ao bt iz F7 ko $ay
of glos], 54 2Ae] F2 vehhc laminindol
AR o] glok (Miner et al., 1997; Leivo & Engvall,

1988; Ehrig et al., 1990; Sanes et al., 1990; Kroll et al.,

v}. Ekblom (1981)-2 F2& o83 AHA wjzt
AHRE laminine] 23] WA LHAART 89,
Cooper & MacQueen (1983)2 mouse} two—cell stage
A lamining FAs}YSE BT Wu et al.
(1983)& A4 Al i) 2ANAM = laminin 1&
AT 4 AT 3Hal o, Wan et al. (1984)-2 ¢
Al A 124 2] mouse efA}22] ] 7]A el A= mono-
clonal anti-lamininel| |3} ¥F-$-& #AT 5 glgle
4, 94 A 1499 BAzAl QR Az

laminin®] WA o] FZH U, G4l A 17 o] F

o] Ao A 2E] 1A mouse®] i 229 7|A
el A laminin®] WG4 o] A &=t FA3
o}, Klein et al. (1990)2] <o ©]3}H laminin 12
mouse tumorel| A FZ3t laminin £7-9} Y3 £7
2A Z1Ae FxHe] Sl geuA F M R
ko] Z dxbilo] 1, A, B W B2 polypeptide chains
< Zt3 glovt Mz Ffol weh Achaine] gl
5% (soform)e] F-Esh= 4= Utz #3A
gleow, w3l & A= mouse 7| FiHA] (organoge-
nesis) FAE¢t WHAEE 553 laminine]l g o
F& A 438le] laminin®] A chain2 B chainsol] ®]3}
o DA Ade) xee 49)2709) 7)A%ol4
F2 A48 3L, B chains 3121} A chain

¥

ol Bt A4E 494 ST sk

HAzAY ZlAest s z23ydate] #AE eRTL
FHA ] WAke]l Sef ket Thurlbeck (1975)2 AHhE
A%o] 84l ol=ml 29} AW A zsk 4717
95 FA/BAAN 529 szE A 28 HzA
27k Az Aase At 225 A 44D
o}3 3o} Mason & Williams (1991)& A 23 =) 24
zE 419 A2AEY /M ze 482 d A
23 HzAE7t F43) SAHT HYHAA A 1]
HzAzz 3oty sede. McGowan (1992),
Sannes (1991) 28] 312 Lwebugu-Mukasa (1991)2 A
%3 F=ZAN F7)7F 2 F A2y HEAE Y
A 13 dZzAzel A E Mo UL o]E HZ
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o FARE g FlAel pe sletz S,

#1s) A5 laminino] Fefalz Febd 2 7]
58 oA @e laminin®] £xopgo] e
oh= Bos o4 glo}. Schuger ef al. (1990)2 A
71 mouse A% HAHAN 1A Y= F2 7
chilel laminin®] QYA 279 Yejg D] 9
st ef3 13U 9] wiAtell A #|17] (lung primordia)E
A sle] anti-laminin A} 2] liquid air interfaceol] 3
SEE DU DL BRI P ER PN
28 A= laminine] AAFEQ = HAe] 7 <3
HA ol dLE FHsle Aelzty F48 . Schu-
ger et al. (1991)2 wjo¥3=<l moused] wix}sl|E o]&
& YA 3 2T Fol Lelohe Lamining)
7 o] @omains)el A 247 715e 2 A,
laminin H e 84 o} df i o) 7|x A dEE D
ZHdzA L] A Er|Ael s o] WalFT T 3}
gt o] FAE2 AF|A 5744 mono- clonal anti-
bodiesE AM2-3ldwl vl &4 1(AL-1)Z 34 5(AL
-5)= Z}7z} laminin®] A9 3} laminin®] B chain
Ql 9]& <t} (short lateral arm of laminin)el] 247k 2
el ed #W 7l#e] 2A] (branching)E GA 3T,
18] AL-2, AL-3, AL-4 | Z=A8HA)
(laminin-neutralized antibodies): 9] 33 A
(morphogenesis)y& W3A|7)A] d=vtn FA}9 o
Schuger et al. (1992)-& laminin®] f ¥ y chaing A}
23t laminin®] 27HSAE whelEta Adsiel 7k
Z%) Alele]] R Z3}= laminin polymere] AL A
59 A, AR e} gl _I_'_;q ur)ghch T 8
oo, & laminin 4] F-5-2 #H 2| EA]A e (bran-
ching pattern)e} 838 H3g {433 39
Matter et al. (1994)2 laminin2 37§¢] polypeptide
chainso] Wx}5e] 9]+ heterotrimere] A} 37}4] 7)

72 ¢l BE (domains) 3, proteolytic frage—ment, P1

laminin

pepsin fragment 72] 3 E8 elastase fragment2. &
4 9l x gl e, fragment E8&
carboxy-terminal®} 1/3%-%of sj<3s} B1,B2 % A
chain®] UHE 25 {3l Jlon A=z P4&
A= 7)5E o FAEY ). Rannels 5
(1987)2> SDA 2F 2] A #HzA A A 23
HZAZE F|T 5 e A AN B

250KDe = .

o AL ®37t HA dx HZEW lamellated
bodies® A"E¥ ¢ X] 7t plastic platee]] laminin-rich
gel (substratum)2 =% & A 23] o 2AH| ZE ujjokst
A% A ¥l deigsy Busd,
laminin-2- #] ) 18] 2 A 23 HZAHEe 3}
AP oz ofgks AT A5G Dursham &
Synder (1995)%= =7|9] # ¥AJ7)7tel] @} laminin
o, B1, y1 subunit chains®] &-& FEeled laminin-e
F2 7|BR], A7 B, 2% % P2 F) 3 whel A
2o} 9w, o 199 eiake] ] 7 Eel
£ 24 FAHYGG 238 wp gt o] la-
27) A9AZAE glen, b
chain& 71#x], &A71#R] B2] 7| A B
s, Al 13 sEAM=Ze A28 #HZFAZ FHY
laminine] ¥X5 A} FH5E AL €79 A ¥
o wAeA $58 245 Aoz 4zEdy B
23l & ATl E 9] Ay 3 B3l e
S 4l A drE 24 A79AR oz
laminin®] &3¢ 23 A}, laminin HE A o]
Al A 1499 97 e AzAA BEH7) A
SR BAe] AAH| vt HAGA]L) Rz} &
Aol Wsr} doldg FAE £ glsith

7] o wAAA A FlZA Ze} A ZAA
o E = B d8 d7= o gl &3] lami-
nin®] A} Fule A7 zFHel Hz U
Rannels et al. (1992)2 3z} W A 23 =M=
o} Azo)7del AL HAE A S5k
A28 AZE vk, FF3 A3 A 23 HzAx
#3hud) vdsed AzeslYe SAUT S
Skinner et al. (1987)< 3 #2] A 23 #HZMEE pro-
teoglycans® ®ujElc} 3}41 1, Sage et al. (1983)>
A 23 #HZA| 27} fibron- ectin, A} 43 o}w A, thro-
mbospondin & #4]a}A v} "{}“5’]’5}1 FAg o}
3k Crouch et al. (1987)2 ujof3<l 3F<9 A 23
HZH 27} olwA S o3k % Faa v} 2l
ol welEe ohwAY e A4y WA olwa
(type IV pro—collagen) o] 2} 12 Wk 3}9]c}.

o) dzt zte] A28 # A7} o) A A
Az A THELE P d7AAE o
2 ahabgel 25t Rus 9o}, A28 o zA 25}

minin®] «; chain-
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laminin-g ¥¥|3tc= B A2 ¢l Durham &
Snyder (1995) #| 2 AA A Hze] A =Z
oA laminine] A ETF 3 FAF 2, Klein et al.
(1990)-2- laminin-& | 13 Hl =AMz g Az
7} lamining ¥A 3tz wx3st vp 9ot = Schu-
ger et al. (1992)-2 in situ hybridization 7]¥-& ©]-§-3}
o] 9JAl A 10929 mouse #|FA )M lamining «, p
% y chains®] mRNA®] <f& ZA% 23} £3p71 A
stglel whel 1 ofe]l ZFriglcha &k 31, Mason
et al. (1985)2 efx}7]19] H A A} 23 s =ZzMZ7} 7)
ko] F o ioiwlel A 40} A, heparan sulfate
proteoglycan ¥ lamining ¥9])& 7lolglx o 25t
o}

E AYNME giatr]el AAdelrle] HelAM g
A=, I Z, dFEAZ, A 13 vz 9
A) 28 | ZTAHZ7} lamining BER])FEXSE 2A}5)7)
M dd=FHe Adsie] AAA Aoz AF
g A3 1A A 1699 "zl E A ZAA, B
A A 18U 8] ez M= zrgA o} FIh |4 Lo
Al laminin E &S Jepie FH- o] HAFHY
3,28 T A1 A AFANME HRRAdE
A, & A599 AN A28 2 A 13 H=zA
z9 AzAdM 77 FH4HE AR ¢ Ui
B A7 A § dAe zrlde M=zt
AR-2H 27} lamining FA3he 7IH TR o) FA
It E2A Ed= A 13 o 23 HZAHZE laminin
& YA e 395 Aoz YAt

& 3§ e
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FIGURE LEGENDS

Fig. 1. A photograph of the fetal rat lung, the 14th day of development. Strong immuﬁoreactivity is seen in the blood vessels
and moderate immunoreactivity is observed at the mesenchyme. Laminin Immunohistochemistry, X 200.

Fig. 2. A photograph of the fetal rat lung, the 16th day of development. Strong immunoreactivity is seen at the basement
membranes of the blood vessels and the bronchioles. In the extracellular matrix (ECM), moderate immunoreactivity is
observed. Laminin Immunohistochemistry, X 200.

Fig. 3. A photograph of the fetal rat lung, the 18th day of development. Strong immunoreactivity is seen in the basement
membranes of the bronchioles and the blood vessels. Weak immunoreactivity shows at the ECM. Laminin
Immunohistochemistry, X 200.

Fig. 4. A photograph of the fetal rat lung, the 20th day of development. Weak immunoreactivity is seen in the basement

. membrane of the bronchiole and the:alveoli. Laminin Immunohistochemistry, X 200.

Fig. 5. A photograph of the fetal rat lung, 1 day after birth. Strong immunoreactivity is observed at the alveolar septi and the
bronchioles. Laminin Immunohistochemistry, X 200. »

Fig. 6. A photograph of the neonatal rat lung, 3 days after birth. Weak immunoreactivity is observed in the alveoli and the
bronchioles. Laminin immunohistochemistry, x 200.

Figs. 7, 8. Photographs of the neonatal rat lung, 5 days and 7 days after birth. Moderate immunoreactivity is seen in the
alveolar septi and the basement membranes of the bronchioles. Laminin Immunohistochemistry, X 200.

Fig. 9. An electron micrograph of the fetal rat lung, the 16th day of development. Large mesenchymal cell (MS) containing
immunogold particles in the cytoplasm is observed. Numerous immunogold particles are also seen in the extracellular
matrix (ECM). Immunogold Cytochemistry with Uranyl acetate countstain.

Fig. 10. An electron micrograph of the fetal rat lung, the 16th day of development. The basal lamina of the bronchiole
epithelial cell (E) contains A few of immunogold particles. In extracellular matrix (ECM) with collagen (Co) fibrils,
numerous immunogold particles are seen. Inmunogold Cytochemistry with Uranyl acetate countstain.

Figs. 11-13. Electron micrographs of the fetal rat lung, the 18th day of development. The mesenchymal cells (MS) and the
endothelial cell (En) contains several immunogold particles within their cytoplasm. Numerous immunogold particles are
seen in the extracelluiar matrix (ECM). N = nucleus, RBC = red blood cell. Immunogold Cytochemistry with Uranyl
acetate countstain. .

Figs. 14, 15. Electron micrographs of the fetal rat lung, the 20th day of development. A few of immunogold particles are seen
in the cytoplasm of the type I pneumocytes (P;) and in the cytoplasm of the endothelial cell (En). RBC =red blood cell.
Immunogold Cytochemistry with Uranyl acetate countstain.

Figs. 16, 17. Electron micrographs of the neonatal rat lung, 1 day after birth. A few of immunogold particles in the ECM and
the basal lamina (BA) show. A few of immunogold particles are also seen in the type I pneumocyte (P1) and the
fibroblast (Fb). En = endothelial cell; N =nuclesu. Immunogold Cytochemistry with Uranyl acetate countstain.

Figs. 18, 19. Electron micrographs of the neonatal rat lung, 5 days after birth. A few of immunogold particles are seen in the
type II pneumonocytes (P2). On the basal lamina (BA) numerous immunogold particles are seen. N = nucleus.
Immunogold Cytochemistry with Uranyl acetate countstain.

Fig. 20. Electron micrographs of the neonatal rat lung, 7 days after birth. In the cytoplasm of the type II pneumonocyte (P), a
few of immunogold particles are seen. The basal lamina (BA) and the type I neumonocytes (P1) contain several

immunogold particles. Immunogold Cytochemistry with Uranyl acetate countstain.
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