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ABSTRACT

This study was to investigate the effects of maternal diabetes on the lung tissue of the fetal

rat using lectin histdchemistry and electron microscope technique.

Maternal diabetes was induced by intraperitoneal injection of streptozotocin (75 mg/kg the

body weight) into pregnant Sprague-Dawley rats on the 7th day of gestation.

Fetuses of streptozotocin induced diabetic rats exhibited delayed lung maturation and

reduced air space. In lectin histochemistry, the binding of Maclura pomifera (MPA) to fetal

lungs from diabetic mothers was reduced, but no significant changes in the bindings of

Concanavalin A (Con A), Wheat germ agglutinin (WGA), Ricinus communis I(RCA I) and

Griffonia simplicifolia (GSI-B.) were noted.

Because the MPA has affinity to terminal N-acetyl-D-galactosamine residues constantly

linked O-glycosidically to serine or threonine, the present findings may indicates that maternal

diabetes interfere with the processes of O-linked glycosylation in fetal rat lung.
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71 3% A Al Z (Clara cell) &+ 3} 3 o) £ 4| & (alveolar
type 11 cell) @] vlAlF27F Wstd-E Aadd =) glo
u], streptozotocing Foi3 # surfactant®] F&
phospholipidQ} phosphatidylcholin®] &hA] ko] & =]
3 4z FulHgl v]Ase] Ve dg ¥ gl
(Erickson ef al., 1983; Gewolb et al., 1985), Brown
(1991) 2 8ol ZA) 25 culturedt A HollA diabetic
stater} Al Z W adenylate cyclase?] 3t4doll of 8k2- ol

# surfactant®] $-u) 5ol Malrt 2= Aoleln 4%

ol21gt A=<l wtiol ol olm B A7} i
Bo| Aulmd =9 hyperglycemiazl e xjoll AlA
hyperinsulinemia-8 %4]7]+=d (Obenshain ef al.,
1970), o] &7t efxpe] sl v = G 2k &
o] s 2aolM ANHI efxte] HAE Ao
o] FolAl B A¥Y AFES 24 oA Ao A
He] Aol zld=gd o (Tyden et al, 1980; Bour-
bon and Farrell, 1985), ol u}& Fe)= el ¥ (So-
senko et al., 1980) 3} 7152 =8l (Bose et al., 1980;
Gewolb et al, 1983)7} #AH 3, F-27 (hyaline
membrane) & HAHI £} Fo} Ao 6ol FalE
3. % & 2= (respiratory distress syndrome) o] %
s}gick(Robert ef al., 1976).

Diabetic pregnancy &<t %
aheko) 292 Al Fe) gl 24 ) AT £ A ol
Z83 43S 3= A2IFHY glycoproteintHF ol =
Z &g v AA e, A Z 3ol Yelz glycopro-
teine Al TAW v J3 A=} (rough endoplasmic
reticulum) ol 4] A= 7] A #E=d] HFE  glyco-
proteing 43171 7R ofe] giAle] §AAAHE A=A
A "}, 2 & skt B st (glycosylation) Ao 2
proteineil oligosaccharide”} ¥-# == ghA|o|ct, o]
742 asparagine®t7]¢] NH, 7)ol oligosaccharide
7t R
threonine=t7]2} hydrosyl groupel] *-#s]3= O-lin-
ked glycosylation®] % Z§7} &A)dc)(Albert ef
al., 1989), HFH oz MLIdA %A=+ oli-
gosaccharide: 7}7+e} A #t Aol W& AFE- 24 e}
wA sledl, WgAFe] f#7dske glycoprotein 24
off &g ulAA Hrh

22} 2ale] Pudo old Ha A =] o
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N-linked glycosylation®} serine°]1}

Lo

W 3h2 Al 2 Fule] glycoprotein 24 ¢] W 3te} g4
7)elE Alxv 33 FHolEdl, Dixon} Jersild (1983)
7} Concanavalin A (Con A)2} Wheat germ agg-
lutinin (WGA)% 5 F79 lecting A}&-3te] A gk
AS DA A olYolle 2okx] WA AR} gl o
HAA 2 lectin® 7+ oligosaccharideol] So]z o2
ZA&ste &AL el Con A9} Ricinus com-
munis I (RCAT) lectin® N-linked glycosylation?]
#% AlE9l g-mannosel} galactoses} ZAdtslz, O
-linked glycosylation®] F4kE<9]l N-acetylgala-
ctosamine-& Maclura pomifera (MPA) lectin® 2
F3hA 522 lecting probe dte Al X o glyco-
protein 249 M3E AAYL 4 A HHof

wehi] B A& streptozotocine g xS frut
3l 5 29 elirnio] efx} | 4 £2] glycoprotein &
Aol m)A]= ©§ 8- olold wx} lectin histochemistry

o wWijez £9 HA

HE o ui
1. Streptozotocin 50§

AYEEL A3 200~250g Hel 2 Sprague-Daw-
leyAl 9] female rat& AHg-3l9c} Matingg 4|7 &
X 2¥ X (vaginal smear)ol| 4] sperme] w73
09 Addd P4 7AA Hr ¢
streptozotocin(Sigma Chemical Co.) & 33k

o
< gAal

Streptozotocing 75mg/kg-s 50 mM citrate buffer
(pH 4.0)o] =< intraperitoneal injectiong- %o
o, tfZFL 589 citrate buffers Foldigch 3
21717 A glucose analyzers. rat] bloods &4 3t
o] serum glucosez] 7} 300 mg/dl o]Ae] ratS A3+
22 AME5H9et

2. Lung preparation

1) 2ubs x|

%41 19 913} 21 91 4= ¢ pentobarbital . QA%
#E #1412 H cesarean sectiong 3kl ¥tz A
fetusg A s A H 223l &2 hypothermia’e)
2 abEr}, Fetuse) vjel S Al A2 A A% 9] o
AH-9E A o] normal salineell @&tk
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2) SHPEE HF

Salineol| A 2 ¥l 44| 3t 5 =AE filter paperZ $7
A AzA7 5 —30°ColA =8 A & F isopen-
tane &ofol Awte] Qo F&F7AA7H aluminium
foilol] A4 =+2.7] A7A] deep freezeroll B3] £,
Tissue section crystatell 4 5 um 572 22} poly
-L-lysine2 2 coating?} slideoll 2of W=baro] 1.3gh
c},

3) HistoresinZ & H{=}

#H 22 & 2% paraformaldehyde-1% glutaldehyde
24 (pH 6.8) 2.2 4~84]7F 343k glycometha-
crylate® Zojd 5 60°C ovenoll A overnightA]7lct,
Tissue section->  Supercut (Leica Instrument Ltd.)
L A3l 1 pmE e} poly-L-lysine® & coating
3 slideof] #alch

3. Lectin histochemistry

1) Lectins

Ago] A8 lectin® =5 VectorAl (Burlin-
game, Calif.) &2} biotin-conjugated lectine.2
working solution (20 ¢g/ml) 2} inhibitory sugar (0.2
M)Z =5 wli= lectin buffer (10mM HEPES, 0.15
M NaCl, 0.04% Sodium azide, 0.1 mM Ca**, 0.01
mM Mn**) 2 3|43t} A5tk 7 lecting] 2%
E 45 lecting] 42 A5l sugars Table 10 1}
ehaiict,

2) Lectin staining
Slide® 0.3% H:0-&0l 30 %7k A el sk PBS(10
mM phosphate buffer, 1 mM CaCl,, 0.9% NaCl pH

Table 1. Lectins used in this study.

7.4)2 A A8 #H 1% bovine serum albumin
(BSA) 2.2 A ]S dleict, BSAZE blottinge 2 A
A% 7 lecting working solutione. 2 uhEof 23|
2 Azl e, o] w inhibitory sugar?} A7t &
1 w2 utBol lecting] AIEAHE FA 2R
t}, 4C o4 overnightA]7l slides PBS® 2 -4}
o} avidine-biotin-complex& o 2 60¥% incuba-
tiondlx, PBSZ 4413 5 3, 3-diaminobenzidine 4
HCI(DAB, 0.02%)-H0,(0.01%) &} 22 20~30+
7b wral 21z ek, Tris buffer, PBS 223 £{/42

Agt 5 hematoxylin® £ counterstaindte] 23193

o

1) En bloc method

#}-& blocke. 2 utE 22 & A QAEH o £
o) 3l en bloc methodE Meban (1986) 2] uhi-& =
Z HHsto] ALgsich Az F4 0.5mm o] stE
Az} 0.1 M phosphate bufferell 4% paraformalde-
hyde$} 1% glutaldehydes} 23t 24l (pH 7.4) 2
2 2~4AZ 243 F, 0.5mMe CaClrt 23+
phosphate buffered saline(PBS, pH 7.4) & 7j%9|
24} 3}9it}, Free aldehyde groups AA3t7] 4131
0.5M ammonium chloride &80l 2 A7} 5ot HHE
=], Table 129 biotinylated lectins (100 yg/ml) 22
AgoA 147k A4 dkgict, PBS §8e® 547 3
wl Z=4|3}3 avidine-biotin complex (ABC) &Hol 1
A7} incubation & ¥ 3, 3-diaminobenzidine tetra-
chloride (DAB, 0.02%) -Hydrogen peroxide(H .0,
0.01%) 3 oo 147 Fat HAAZt 2 =

Lectin

Carbohydrate specificity

Inhibitory sugar

Concanavalin A (Con A) a-D-glucose
a-D-mannose

Wheat germ agglutinin(WGA)

N-acetyl-D-glucosamine

a-Methyl-D-mannose

N-acetyl-D-glucosamine

N-acetyl-neuraminic acid

Ricinus communis [ (RCA I)
Maclura pomifera (MPA)

B-galactose

a-D-galactose

Griffonia simplicifolia (GSI-B,) a-D-galactose

N-acetyl-a-D-galactosamine

lactose
methyl-g-galactosamine

a-D-galactose
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A% 1% osmium tetroxide@No g 147}
osmification 417] 5 dabAe] eldais) B
72 Epon 812 ]ol] Zefdtgicl, Ultrathin section
sked collodion-coated grid (200 mesh)ol 22 3%
DAB 24 Ex 2 3}el3}7] 914 uranyl acetate

9o
A2 5hA] 9L lead citrate ATk AP ske] BT}
o}

2) Colloidal gold method

Berryman# Rodewald (1990) ¢] enhanced method
o F3}d che-3} o] FEE A=A}, 1 mm?® o3}
7 A& 228 4% formaldehyde, 1% glutaldehyde,
0.2% picric acid 28] 0.5 mM CaCl, 7} 234 0.1
M phosphate buffer (pH 7.4) 2 2~3 A7+ <t 1.4
3t 5] 3.5% sucrose’} 5o] 9= PBS(pH 7.4) & 2
|7} o4 A5k ok, Free aldehyde”] 2 A Ast7] 4
3o 4712 PBSe) 50 mM ammonium chlorided #
7HAA 0CAA 1417 ot &3F $ o}4] phosphate
iong AA37] $8e] 3.5% sucrosert ZEH cold
0.1 M maleate buffer (pH 6.5) 2 1554 4 3] 44 3}
g}, 2 5 2% uranyl acetate® 0CollA] 2 4|7} S
ZaAL slx Lowicyl KiM o] Z=s}l7] 9eled A&
ofl 4 Bty -& AW Z et F 50% ethanold 0Ceil
A, 70%2F 90% ethanol® —20°CeljA 27} 45 8-7F =
A& ' A7 e infiltrations}d oI 4] Aol 4] 4]
33}, Cross linker 2.7 gm, monomer 17.3 gmoll
initiator 0.1gm2 £33l =lE Lowicryl resina}
ethanol (95%) & 11 12 4o —20°Colld 143}, 2: 1
o] wlg= 147, 94 —207Col4] pure resinzte. 2 1
A7 F H —40CE REFE W AR ZolE pure
resin® & overnight A)Zlch g4 A5 34 Faob A
4 rotatord AHE3le] agitationo] F£3] o] FolA =
£ 3%t Beem capsule o] %]& Zusled UV
light (15W, 2 lamp, Sankyo denki Co., Ltd) 30 cm 3}
ol 4] 24 A7k FH(—40C), 2| Aol 2~347t
polymerization 417l £ ultramicrotome® & thin
section 3}93c},

Section-2 carbon coated nickel grid (200 mesh) ol
mountdted 50 mM Tris buffered saline (TBS, pH
7.4)°l 587 =35 ¢ biotinylated lectin (50~100 «
g/ml}-& ALollA 147k A EA|7]2 TBSZ 5871 3

3] se] W9ir},  Streptavidin-gold (15 nm, Amer-
sham UK)+& 1:30~5022 3 43ld 147 %<t
labelling 2171 % ©}4] TBSEZ 537} 33 %o Wgle
o o]} 72e section?] WAY 44|+ paraffine @ =f
£ plate oA Algslgdct, 2 5 lead citrate
counterstain 3 ¥ JEM-1200EX II (Jeol. Ltd) A=}
dol74 o2 50KV At dpellA @A shgict

EA o

Streptozotocing Foddk A3-72] blood glucose
300~400 mg/dl&  vepiion] ezl
glucose value: 80~130 mg/dlE &A=}, Strept-
ozotocin §-¢ol] wh-& litter sizeo] xbo]d Tals]x] ok

k.

value=

Light Microscopy

AR} o] A WA AAH Ase
off gloiAl FE8HA Aol 7t 1 A2 ol x|uk x| 2 A
PolA wetatAgol el oloj g & & sk &
3 ez7] 21 A BES Bd v Az A
X (alveolar duct) S 714 ) £¢7] (terminal sac
stage) & A5k 2 A A2 49 E e a Qle
Y (Fig 1), AT sz 3
Zkdol wol EAs o] FAE At Al o 7}
4% air space® 7} T o] 2} k= ol ok (Fig 2),

oAl 259 lectined PA3le] 2 Fo HAL
glycoprotein 24-& gt A obg3t 2ok, A
7 lectin®] AJ}EAE A7) Hste] A AL A
7heled A H vebd A3E Table 2 o e
23

Con Ag}t RCAY MPAs|A = A siAE gl A2
% A okabe] vehdxl gkekot WGASH GSI-B49)
AeE Az AsfAutez s ok 51 ghn of
@ AT ek F4EH AP )
19904 AzA¢ FATH lectine 2 a5} e}
'} A 215 Table 30 23t

H27] 199 A z2Aol A AP AT FE
Apo] A2 glovt Al 2 AT Bt AgFo] FHFol
A gk AgaE-g vEhIeh, WGAS] A= A4
T FollA = 7149 lectin & o] 7ht glol bl

o2
oL
ot
o
ox
o
X
fa
o
ofy
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Table 2. Effect of inhibitors on the binding of lectins.

Lectin

Inhibitor

Lectin Binding in
Presence of Inhibitor

Concanavalin A
Wheat germ agglutinin
Ricinus communis [
Maclura pomifera
Griffonia simplicifolia

lactose (0.2 M)

a-methyl-D-mannose (0,2 M)
N-acetyl-D-glucosamine (0.2 M)

methyl-g¢-D-galactosamine (0.2 M)
a-D-galactose (0.2 M)

No binding
Occasional weak binding
No binding
No binding
Occasional weak binding

Table 3. Lectin binding to the lung tissue of 19-day fetus from normal and diabetic pregnancies.

. Normal Diabetes
Lectin

Mesenchyme Alveolar area Mensenchyme Alveolar area

ConA - ++ + : ++
WGA +++ ++ - +++
RCA 1 + +++ - +++
MPA + + - —
GSI-B, + — + +

Abbreviations :
© ++ +, strongly positive :

+, weakly positive | + 4, moderately positive
—, negative.

Table 4. Lectin binding to the lung tissue of 19-day fetus from normal and diabetic pregnancies.

. Normal Diabetes
Lectin

Mesenchyme Alveolar area Mensenchyme Alveolar area

Con A + ++ + ++
WGA + +++ - +++
RCA I ++ +++ + +++
MPA + +++ - +
GSI-B, + ++ — +

Abbreviations . 4, weakly positive . + +, moderately positive

!+ + 4, strongly positive :

(Fig 3), A9 7% T34 db-g-o] A9 et
vz] 923 alveolar area oA ¢} A dtedo] XA Vel
o} (Fig 4). MPAS] 7%= AgFo] AATF vla] 2
o} 7t 5101 A zAo) A ubg-o] vhehtA §ighe,

A7 AgFe =HApr] 21 4R 9] Az dg
lectin ZgoF % Table 4o go}& A},

Con A2 vRZ-AF2 7 79 slz2AofA zle]| & Ho]
7 gkgker] RCA I+ AE73 AA4TolA et A8
S Vel Ed #HZzAE QA= luminal
surfaceZ 9] Hk$-o] 7131A] el MPA<} GSI-B
£ A= A6l = AgEo] Aol vlF lecting]
A o) oksh Uehskedl 53 MPAS A4 A4-E

54

-—, negative.

alveolar area, 2 FollA % YA LA LR 555
Foll Al 7ZstA velytyl vbg-(Fig 5) o] A3 aollA
okstA A=Yt (Fig 6).

e e o

Electron Microscopy
SR DE R P EXES r&w 244

s
Fa-g 5l °] “]-ﬂ-z’L F ‘il‘”"d A& 21 E"’H g =17

Aol A A Eol|c) AHAZA L= AAH Qut
)2 Folol] 93+ 3, lamellar body, microvilli
Fo2 BEAAES el Ao A M A2
714 (extracellular matrix) 2] lamellar body7} =
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Z 5]9) o v glycogen particle®} glycogen space
e 4 Ak (Fig 7, 8), <tH AT 23
2% 33wl ZH 28 microvillie] 7} a2 b
slof vpebyts Al 23 glycogen particleo] % 1pe}
] 95+ oHAl mesenchymal lipid droplet 5-& %ol
e} (Fig 9, 10),
lar body+ 2= o} extracellular matrixol A+
lamellar body-%- #eol¥ 7|7} &2

En bloc method & lectin staining< 6}04 A F
A Abf-of| 4] 7 lecting] binding affinities® #%3k
3 Con A9} WGA+ type I, II epithelial cell % o}
Yzt A7)3x A= Aks (ciliated bronchiolar epith-
elial celh 5 A¢HE o4 4 AUk (Fig 11), F=
FEAY A E F™ol binding affinity s 7}Alc}x o)
A RCA 19 A%, Felo] 3&4aA zollat Hegct

= A4S Felslr)| = 959en 2 uld o 2 AbulshA|

So] vebse), b %, F2 YA 24

o e

P2 iy

£
N

7R3 9} w3l intracellular lamel-

w5

] MPA¢] 7

h AREAE ehlo] (Fig 12) Betdoln 22
gukxd & 4 QA Foh 2|3 o2 lecting
3477 AHZoll oAl WohE zho]HS vhehiA]
oko o wial, Alg ol s A L) MPAo] o sk
A5 AHagol w3 eleksiA Jeldg

B
(Fig 13, 14).

Colloidal gold method+ % Z2} thA| of ulEAlF
& Azeov AT vedow k&Y ulgl AAs
A& sk e RCA I3} MPAS| 7% 33
#n]7 4717} en bloc methodoli 4} @32 7 3}e} ol 5] 5}
T A-E AL 4 Uitk MPAZ <dAldla strep-
tavidine-gold particle2 73 g3 2.&75} o4 &)=

hr
r—h
2
2
e
I
5

FAZZHE Babs) v A A Fo
2 gold particleg-o| #3ts]o] 9l-&
(Fig 15, 16) glycogen spacevj2} ==

E

o

=
cisternas]o 4 = gold particleE-2 33 4 oo}
i} =

e} =}7] (fetal period) ™ olube od2{7lx] =it
A, 71sA W3hs o]= A7l F23 Aol A|nt
ol A% A3 A Z (pulmonary epithelial cell)-&
o] wrAletAlof ule} bl Wal ol g} e 3T
of Hofshe EAS AASA Hoz ol 9 F-FAeRt

Z2% olnlg A=,
2A9
ol 4

249 wae] Aej= wlE =
¥ 7)3 (target organ) ©| lungo. & <&z 2]
Ao 2 = diabetes mellitusE & 4 ¢ k!
ol 4]+ streptozotocing Fodsted Ao Huu S F
dA) ek, 1e]v} streptozotocin®] Fod X715 JAIF

5193 7] wlfFol] Deuchar (1978) & A& & w19

By ohE of ¥ ol 2} streptozotocing] A A ol
s Hoisloiga REdE +HE 9l Aot
Dixon} Jersild(1983) ol w2 streptozotocing =
Aol A Aute] thAlslm wjAdE]o] o A Ade
= AbebAict slode 2 g 2 Aol dakE v st
5 2Ao ks o] dgo R qdleds H
Holt,
A Z F w0

Z13}+= macromolecules & carbo-
hydrates} protein®] FFHAgo 2 o]FoiAl glyco-

protein-& ﬂ4ﬂ4mﬂ4ﬂﬂziﬂ°ﬂ%%1%
Lol 2ol fi BAFe] ALTo] ddez AzEn

9] glycoproteing ¥ A]7| °'7l ool Ao
A Mg A A AZF e elhtE glycoproteine
AZzA W 2y Wy Auka FAAE Ax A et

Aol AT A o uhE 52 FA = Aot uwlea]

Al Fo ezl Al glo] =AY Weldae Az 4
7158] 7] 5H 35 7Ex 9} A EFHol W3 5= glyco-
protein ZA&jofl &g n|A £ 9lA Fc}

Streptozotocing Eojate] o] thuQ §urx
Zl Bk} o 22 hAF R lectine 2 g 5
3} vl e Bgtgu F Ao] & vepu]R] Q-2 lectin
§-4 Con As} RCA & E4 9tk + lectino]

A% Solue 2

ox,

rlo o>~

terminal sugari 27 a-D
-mannose®} S-galactosec|r] o] 50|42 inhibitory
sugar®] H7HA| oFAub-go] oA ghe Aoz gl
Hcl, =3 @-D-mannose®} B-galactose:= N
-linked oligosaccharideol <-3ic},

N-linked oligosaccharide®] &A1& =w g =q}
(rough endoplasmic reticulum: RER)elA] protein
of F4 A e) A2k G4 proteinel oli-
gosaccharide} §-2t =]l &= =7] <-4 3} (initial glycosy-
lation) #4 o] ER9] luminal surfaceol] 4] dojrti=d]
asparagine®lt7]2] NH,7)o} &5t} sle] N-linked
ER o4 =tgeld N

Al&H9l  ‘trimming’#}

glycosylationo]z} ¥-&
-linked oligosaccharide:
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‘processing’ #A-% A FHZE glycoproteing A5}
ol o] #AL F2 Golgi apparatusoll 4] dejriA =
oh(Albert ef al.,, 1989). AZIHolH LZx= N
-linked oligosaccharideoll+ ZA 5 £F7F =),
high-mannose oligosaccharide®} complex oligosac-
charide°] t}, High-mannose type2 *}2-% sugare
A7kgle] vebdAl =lof Con A lectin®} ZgsiA =
v,  complex type-2 Golgi apparatusel]4] 7<=l
processing©. 2 #7t8l terminal regiong 7}y 1
side’chaine] ©}4] #ei4 N-acetylglucosamine &
galactose® ZHA| Elo] WGA2} RCASl| 8F&-8 e}
WA et

4] N-linked glycoproteing #o}rt= WGAS}
GSI-B,9) 7% A8 73} AA-Fol 4] el Adupo]
Aol & ‘/PE}LHX] ol =Al9 o] gix} o 249
glycoprotein N-linked groupell &= ¥ t}& o33kg 1}
EfA] 93 Ao 2 AZbE| 9l Inhibitory sugar & 7}
Al okgh uhe-2 el WGAE 232 9] sialic acidzt
S-S veld Ao AZtEw], inhibitor& @D
-galactose?] 714 okgl 41-2-¢ lEld GSI-B.o 7
£+ secondary affinityg 7}% N-acetyl-D-gala-
ctosamineol 2Hg-& vEbd Re g Azbsich

A AAE vlastel Agulg-o] Awdd] 3 g o]
vebd MPAS] 7% 2 N-acetyl-D-galactosamine
7 2% ==, o] sugart O-linked glycosylationz}
A4 23 4y}, O-linked glycosylationg o}z 7}
waxA] e & o

glycosylation® 73 2 2, protein®| serineo]+} threo-

A 2 pathwayr} <A 3

nine#t7] 2] hydrosyl groupell oligosaccharidez} -2t
== A% =3icl O-linked glycosylationd] %7] &
3t 4@% Golgi apparatus?] cis sideol| 4] Yoju=
), F& N-acetylgalactosamines 7}#|Al = o]
MPAS-4] lectin A 33stAl "ekst 2= glct(Thida
et al, 1991). oA AF lectinfol4e N
-linked oligosaccharides}e] A g5ol& ¥ 3ol 1
o]zl ¢k& ul= O-linked oligosaccharide2}e] 7 3hal
2 Z4aso] vegto =g O-linked glycosylation
HAF o] ghA 7t A5l Ao] old 7} e 5L 9
o 7)A e}

Lecting A}&-3} o] o] AlF S %0}04 B-galactose
of ZA%3sH= RCA 2 3 FAg]A Zoll, N-acetyl-D

-galactosamines} 7

sl MPAY: zhalsl 24| Lo
SolHoz dh3& dte Ao

R

£ Aoz 4#A giek(Brandt,
1982; Joyce-Brady and Jerome, 1990). wahs A%
o Jebd MPAS] Zha+ s T 2o 53 24
of w|E 5ol & Zole} AT 45 9r),

ol E HzHm 7 F oA BAd 2 Az HHre
A ZA EL ATl d]dl] cytoplasmic glycogen
granuleo| 7+4 5 o] vielyt o v microvilli £x}¢] 744
9} extracellular lamellar body7} #3857 9o} 7%
o AHE F= mesenchymal lipid
droplet7} o 4 3] dolglo] F37} A2 &
4 vk 3 MPAE A" o s %

of AdE = Fde el o] o|eidt A s
Foll A A3 Fhas s A4S 3l 4 gl
4| streptozotocin® & 1t m Ao wlywwl o el
24 A3 A x5 3 2AE glycoprotein ZA4]
S 7t ke, oA Arae} ol g 2 e
3] AZ3E=e] veltE O-linked oligosaccharided)
o] Zhaso] vehte Aoz wol, =i gy

gz} 3 A Z.2] O-linked glycosylation#+4 ol o gk

=
< "Ae AeR FF5o] A,

-3 P 1 57
%L T 9\1]\9/\-'—,
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FIGURE LEGENDS

Thin (1 #m) sections of lung tissue in the terminal sac stage from a 21-day control fetal rat. (X200)
Thin sections of lung tissue from a 21-day streptozotocin rat fetus. The air space walls are thicker than
those in Fig 1. and thus are in the late canalicular stage of development. (X 200)

Normal 19-day fetal lung tissue incubated in WGA. Reaction is evident on the mesenchyme and alveolar
epithelium. (X 200)

Lung tissue from a 19-day diabetic fetus show no reaction on mesenchyme after incubation in WGA.

(X 400)

Normal 21-day fetal lung tissue incubated in MPA. The heavy reaction sites on the type II alveolar cells
(arrows) are demonstrated. { X 400)

Lung tissue from a 21-day diabetic fetus incubated in MPA. (X200)

Electron micrograph of type Il alveolar cell from a 21-day normal fetus, showing microvilli and cytoplas-
mic glycogens (gly). (X 6,000)

Maturing type Il alveolar cell from a 21-day normal fetus demonstrate large glycogen space (GS) and
extracellular lamellar bodies (arrow). (X 6,000)

Type II alveolar cell from a 21-day diabetic fetus. Note rare microvilli and decreased glycogen granule,
(IL, intracellular lamellar body: %X10,000)

Type II alveolar cell from a 21-day diabetic fetus show many mesenchymal lipid droplets (LD). Mesen-
chymal lipid droplets suggesting a less differentiated state. (X 6,000)

Ciliated bronchiolar epithelial cell of normal fetus incubated with WGA. Counterstain only lead citrate.
(x12,000)

Two epithelial cell of normal fetus incubated with MPA, Heavy deposition of osmificated particle is
visible on the surface of the type Il alveolar cell (II). But scant deposition is seen on the type I alveolar
cell surface. Counterstain only lead citrate. (X 15,000)

Type II alveolar cell of normal fetus incubated with MPA show heavy, uniform reaction on the luminal
surface. Counterstain only lead citrate. (X 25,000)

Type I alveolar cell from diabetic fetus incubated with MPA. No reaction product is evident on the cell
surface. Counterstain only lead citrate. (X 25,000)

Binding of the streptavidine-gold to type II cell of normal fetus after incubation in MPA. Heavy deposition
of gold particles is visible on the epithelial cell. (X 30,000)

Binding of the streptavidine-gold to type II cell of diabetic fetus after incubation in MPA. Gold particle
is rarely distributed on the type II cell surface. (X 30,000)
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