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An Immuno-Electron Microscopic Study of Expression
of a —tubulin on Ciliogenesis in Newborn Rat Trachea
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Background and objectives : This study was undertaken to detect the patterns of ciliogenesis
in newborn rats trachea. Materials and Methods @ The experimental animals(Sprague-Dawley strain)
were divided five groups, one day, two day, three day, five day and seven day newborns as ex-
perimental groups. To obtain differential distribution of @ -tubulins in the ciliated cells and patterns
of ciliogenesis, we used immunohistochemical stain method with mouse anti @ -tubulin monoclonal
antibody as the primary antibody and gold particles conjugated goat anti mouse IgG as the secondary
antibody. And we observed the specimens by electron microscope (Hitach-600 Model). Results : 1)
The distribution of the a -tubulin reactions in apical zone was slightly decreased from three day
after birth. 2) From 5th day after birth, the decreasing number of gold particles in intermediate zone
was remarkable. 3) On the comparison with the other zones, the number of gold particles in the
Golgi zone for seven days showed no statistical difference. Conclusion @ The ciliogenesis of the
tracheal ciliated cells in early newborn rat were made via centriolar and acentriolar pathways, in
late groups, from five day after birth, the major ciliogenesis pattern might be centriolar pathway.

Key Wards : Ciliogenesis, a -tubulin

@A A2 - FRY(Bo-Hyung Kim, MD)
380-150 F5 FFA XEF 620-5 AFUTags Y F59HY ovdFEHRtnY
Tel : 0441) 845-2501,225 Fax : 0441) 843-6165 E-mail : bhkim@kcucc.cj.konkuk.ac.kr

_42_



I M

THY

AAH PRI EAse 587, FHF,
2 oHA G 2 AP M Y HEAES
A5 Fejsy dFTE MaDowell 50
A -4 gy Zukel A #E dFsio v #
A2 @nd g o83 AT 8
A 9272 E AYx
23] = AT Gordon
278 tubulin FAE AL HRo W W
AAMS Buatgen, Sandoz V& o 4A
HE AlEsle 429 ZF2Haxoneme)W 9 tu-
bulin, 71 A #(basal body)9® tubulin, Z#1 =
A 2 Al centrioles) N A 9] tubulin ¥3E 73
of FALAAR g AR & LITI4A
t}. Josh“b @, B-tubulino] 2 oA o] Folz
H A& A4S FREAM e E3ng
A 2 AL BEA S A (microtubule-
organizing centers ; MTOC)°|=txn 315 ow
ol FHAAL 7)AA EAstn RiFY
th. Lemullois $7& AREHA X AGAH &
AE tubuline] FHAAZ9 o]F L actin-my-
osin systemo] &gl o] FojXttm FF 3},
ol¢b= trE A Tamm 5% %4 7€ (fibro-
granules)2. 2 o] F o] A I A(dense body)!
ZIAA NN HEE dHE FRE E18e
b, ol AEZFAd Ager HEAHN o, B
~tubulin®] &3] A ol 4] ”‘J”% H“oi

W o nk _izL'

A ¥ EEL SPF(specific pathogen free)?] Z
7% Sprague-DawleyZl 8FE ujsle] o
ANBAHE A&t F4 F dF o wt %%
T AL T, A2YFE, A3dE, AM5YE, 28 n

A7 & 579 Ad¥ETez EFINIz, Z
ol Zz} sulgle] ¢4 HFFE uﬂxgs}gir:}_ =
ZTe AEFEA B9 AF 8FE S
HAEZ AHstgrh

Z4% A3 ez AP5ES A
7Bz 2-E dAstd FA 0.1% glutaladehyde-
4% paraformaldehyde-3% sucrose’t S+3
cacodylate bufferE¢8 N4 (pH 7422 3417
AnA3 & 22-& cacodylate bufferg A} st
il ethanolZ ©4AlZl % paraformaldehyde &
HOZ 3AIZE B AT ANA FLAS AL o] =
AL thA] cacodylate buffer§ o w A3tz
ethanolol A &A17] ¥ gelatin capsuled] %
I LR white2 1A17F E3F oRAF Azl ¥
48717 Bt 43ColA F§3she] Nikel gride®
600 A Tl AAEUEE 2dEHS AFE
Atk

HadzAGAME A&7 sl s =
uldge Z2F42 23 F NHLCIE 63

Tris bufferollA] 303t AHA|71Z Tris buffer
2 ogyl A3 & bovine serum albumin®]
538 Tris bufferol 24417 H<F JAF A ZAHT
U2} 2= mouse anti @ ~tubulin monoclonal
antibody(Sigma Co. Ltd.)& bovine serum al-
bumin®] #H7FE Tris buffer® 1 @ 2022 2] 4]
3t 2A17F FF AR A WEEAIFH T Tween
203} NaCle]l &#% Tris buffer2 3 A%
% bovine serum albumin®] &% Tris buffer
2 587 AAHA7I2 A7 5 nme 23} (gold
particle)o] &% goat anti mouse IgG(Sigma
Co. Ltd)E ©lx&dAZ 39 bovine serum al-
bumin®e] 7}8 Tris bufferz 1 : 4022 34
sted 1417 FF BEg Al Ao

vkgo] vk Z3 L& Tween 208 NaClo] ¥
f¥ Tris buffer @ SFF=2 H]Zi?} 3 Az
ANAAM 2% uranyl acetate® 2¥7F FIME 1
Hitachi-6008 F3 Az&vjzd oz #A2stgct
AAdnZ AR e FHHe] AZFL JRE
ZI|AAF-AE d5F A EH d(apical zone, zone 1)

2 gtx 3 A7 dE FHRE FAAFTY
H(Golgi zone, zone 3)&, 281 F FH9 A}

_43_



Fig. 1. Electron micrographs of the apical sonelA),
intermediate zone(B), and Golge complex cone(C) of
tracheal ciliated cells in 1 day old rats. Large amo-
unts of gold particles are seen in the apical and
intermediate zones, a few particles in Golgi zone of
ciliated cells. Immunogold and uranyl acetate stain,
X 30,000.

Fig. 3. Electron micrographs of the apical rone(G),

intermediate cone(H), and Golge complex conell) of
tracheal ciliated cells in 3 day old rats. Moderate
numbers of gold particles are seen in apical cone,
but in intermediate and Golgi <ones, a few particles
are seen. Immunogold and uranyl acetate stain, X
30.000.

o] 2 A EZ7td(intermediate zone, zone 2)%
X cm, A= 3 cm e 34 +

Fig. 2. Electron micrographs of the apical zone(D),
intermediate cone(E), and Golge complex <one(F) of
tracheal ciliated cells in 2 day old rats. Large
amounts of gold particles are seen in apical cone,
a few particles are seen in intermediate cone and
Golgi zones of ciliated cells. Immunogold and uranyl
acetate stain, X 30,000.
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Fig. 4. Flectron micrographs of the apical zone(/),
intermediate sone(K), and Golge complex sone(ll) of
tracheal ciliated cells in 5 day old rats. Large
amounts of gold particles are seen in the apical
cone, few numbers of gold particles are seen in
intermediate and Golgi zone respectively, Immuno-
gold and uranyl acetate stain, X 30,000.

Fig. 5. Electron micrographs of the apical zone(M),
intermediate zone(N), and Golge complex sone(O)
of tracheal ciliated cells in 7 day old rats.

Moderate numbers of gold particles are seen in the
apical and Golgi cone, respectively. Few gold
particles are seen in intermediate cone. Immunogold
and uranyl acetate stain, X 30,000.
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Fig. 6. Distribution of gold particles( a —tubulin reactions) in ciliated cells in rat newborn trachea.
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Table 1. Distribution of gold particles( @ ~tu-
bulin reactions) in ciliated cells in rat new-
born trachea. Data were expressed as mean
* standard deviation

zone 1° zone 2 zone 3™
1 day 313135 35036 100x1.0
2 day 28026 12.0£35 97+0.6
3 day 24.3+31 53*15 6.0x2.0
5 day 363%3.1 12.7+£1.2 80£0.0
7 day 93*15 43*15 12.7£57

("apical zone, ~intermediate zone, ~Golgi zone)
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