Journal of Food and Drug Analysis 45 ¥y £ i o AT
1993, 1(2): 227 - 234 [T S

N LSRN EL ST F

)
1T 23 25 Y B Sl A B R

1;
[

B =

AR AT HFXT FRaMERBEDNEMN X E e - FEFILA & i, AR
N & RUEDUR f e 2 da ot 1 i f S 4 B R R ALk 0GR R IL A s e dn 2R, AR AL
g B, BR EE K HE 5 B e A0 & LR SR, dm B K By R AR T, A b MR & - T AT HED), m e A
By A% B T, (b dm e b Se i KR, #IB tm it R dm e AR by & 69 BLFE 4G 4. 6pm, R AR B
@ﬁ*léﬁ.x PR AR S KB R R F AT IR B, MAM-F Rt i k54 B A LB H
12#Y 5nm ZWLEh S G %, B B 1845 10nm Z P M R 84, i A B IR A A IUER & & &%, 8L R
ﬁﬁ%ﬁ%ﬂﬁﬁ%% it 4R LR dm e da ik, 2F TE8MET T 4 H i = ifdmieig

R i SR PRI SBB R FARKE 42,

F, EAE A, At /N R DB SRR AR L, BB

= [T M e e BRI, SRS R, DL 1 A R

15 256 2 $HORIREE (2 R 0. 1M

TRIE T AL Eﬂ_ﬂ SRR PSR A B, R /K R g B 42 7 7% (sodium cacodylate buffer)

WA IPIRGE - L PR A e 4 08 A A ﬁu% 7 3% % B (glutaraldehyde ) % % pHY7. 4,
"fWﬂiﬁxﬁﬁkﬁﬁﬁﬁm%Rﬁ? _____ A°C ), HIE SRR T 2 I S M B 8 I 2
’:fﬁmkﬁﬁ , e W BT 0. 4-1. Oml, 33 05 A8 G0 b 3 LA
o ,f....! ol };@4_{? ___________________ URETE, SRAE AR SRRSO R A BRAR AR,
%“*f“?iﬁ%ﬂ”ﬂ; ﬁﬁmﬂﬂﬁ AR T A 0 TR L 1 /N 7, RS A

}?UW m ﬁ*“;""‘ B R B PR 2 4R 4R D % Tmm® ﬁﬁﬁﬁ%

"}H o UL, 2 AHE AT TR ] MR/ NI R 3 L E 1 /N
s fﬁff ________ i o __ S A, 2 8 PR 0. 1M — K A R
1 el J@}}Vﬁ s-zf U\%E Engdie ﬂ@éaﬁék,hwéﬁ (J’E ________ {ﬁ( 1% 15 /x% ;ﬁﬁﬁﬁ&d\lﬁ
g HEHL A AR i N Thiee R Ry e
]/ ST ALY D B B E A W AT | 2%5&%(506111111 tEtI'OXIdE) i E 1 /EE, By
iyﬁ*@ﬂmwwﬁgﬁﬁﬁ‘ ------- Sy IO AALA 4T RIRIE TS, M
. gs R & 7E 8 R - B A AR R EE A R AR K, i il
%} ------- £ )%*L ; """ E /{wz[ﬂ ,fJ i”%&”‘“ = -j ﬂ 2R 45 ON DU B E}S%(Mlcron Product, Canada) .
o A I R (B ?W\ i % s S| PQ 8] N Fm FMT IS (Epon 812) iDL AL, #% B3 BB
ANHORE S (TR AR 2 B RS B R A 5 N 60C WA ERE 2-3 H, EEREAMEH
Amf%&m%&W$m%mi%%ﬁ%um% AR R R PT U AR )
DL EL A A 1 L B RT IR ARG ) Fri Bk, e DU AT
# (Ultracut E, Reichert-Jung, Austria) t] 5% O.
FAFEL & S5um JE S, VIF (% lﬁr(ttt:)luldme blue) 315,
{ECERBHANER T B8 Fr %ﬁﬁﬁﬁﬁf A=
HEH 10 € ICR 5L A HE & 26-28g ZfERR/DE 1%, I AH AR R E L — ﬁ?{i}% FER 2 BRME AHOAH

227



A, 8 TR ) AR FF R A0 ), I 4 70- @& B

90nm, L 200 & 300mesh 2 S48 154 3 0 4 45 -
B, B ROA AR | T2, S 7% LR § (urany] ac- 1 8 A S /N I B e R
etate) N R R 84 (lead citrate ) (Reynolds 1963) v B NI P ORI AT SRR
B e, MG B4 O R (Hitachi BB 2 0 WL TR B, SR I
H-600, Japan) {54 £ 500 VLA ANRRHERS, & P LINARED 0 48 SR A 51, BB
PRI S S VR ARt IS ST A 0. 5mm, B ELA RS 10
AT TR SRS Y, BB T AT IR ) DL 2.7 1 LA ' ) SR M, LE
KT FREBERU T PLOERIE 3 A2 HE B 2 R A Bl A, BT IEEY 2 0. dmm g, R
4 % 6 o FULPA 40 0 488, 566 25 0. 3mm W, 40K
(/N O Tmm Wy, g 88 BB n] 2 B AL I 4 B
I SO VA LR S JEZ K 2 A 15
s ASAHAUBIE , SHIRAZ AL LA A Lk,

ey

G S
e
Aﬂ' ek 3 3
ey i
N

i
S
4 \\\%

trapulmonary bronchus. The epithelium 1s the
simple cuboidal  epithelium. 1-3 layers of smooth
muscle cells surround the bronchus. The nucler
of two smooth muscle cells are visible (arrow).
The section was stained by toluidine blue.

Calibration bar = 0. lmm.
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trapulmonary bronchus. Many smooth muscle cells
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gure 3. The transverse section of the mouse in-

arrange parallel to each other at the middle of the
photormicrgraph.  The nght side 1s the epithelial

cells (epi)ol the bronchus. on the left side, a big

nerve bundle (nb) and a nerve fiber (n) distribute

Figure 2. The longitudinal section of the mouse in-
trapulmonary  bronchus. The epithelium is a

cihiated low columnar epithelium.  5-8 layers of

to the outer surface ol muscle layer. Two nerve
fibers {(n) are present berween smooth muscle cells.
| The big nerve bundle compose of many myelin-ated
smooth muscle cells surround the bronchus(arrow). and amyelinated nerve fibers. Nerve fibers are en-
capsulated by the process of fibroblast (arrow). A

process of mterstitial cell (ic) penetrates between
by toluidine boue. Cali-bration bar = 0. Imm. o e Tl et Y

on the lower right comer of the photomicrograph,

there is a pulmonary vein. The section was stained
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Figure 4. The oblique section of smooth muscle
cells of the mouse intrapulmonary bronchus. Mus-
cle cells are spindle in shape and arrange parallel to
each other. The nucleus is eylinder in shape and lo-
cate in the middle of the cell. A gap junction (ar-
row ) 1s visible between two muscle cells. A nerve
fibre (n) is present. Calibration bar = 1um.
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Figure 5. The transverse section of smooth muscle
cells of the mouse intrapulmonary bronchus. several
mitochondria (mit) locate in the middle of muscle
cell. Many dense bodies (db) scatter throughout
the cytoplasm. Microtubules (mt) are also visible.
The presence of dense bands can be seen on the cell
membrane. Cavaeo-lae (arrowhead) are arranged
between dense bands. Smooth muscle cells are cov-
ered by a layer of basal lamina. Many collagen fib-
rils are present at the left side of smooth muscle

cells. Calibration bar = um.
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Figure 6. The tangential section of the end portion
of a smooth muscle cell. Many cavaeolae are ar-
ranged regularly (arrowhead ). Many microfila-
ments connect to the cell membrane of a smooth

muscle cell. Calibration bar = 1pm.
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Figure 8. One end of a smooth muscle cell attach
with another muscle cell with a gap junction
(arrow), and the other end forms a small process
closely cross with a small process of the same other
muscle cell. Calibration bar = 1um.

Figure 7. Two nuclei are present in one smooth
cell of the mouse intrapulmoary bronchus. Many
mitochondria (arrow) surround one nucleus. bar =
lpm.
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Figure 9. Two smooth muscle cells touch together
with a gap junc-tion (arrow). Calibration bar = 0.

opm.
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Figure 10. 'ITwo smooth muscle cells appose closely Figure 11. The transverse section of a capillary of
with an intercel- lular gap of approximately 30 nm. the mouse intrapulmonary bronchus. The nucleus
The membranes are occupied by electron dense (Nu) of the endothelial cell is visible. This is a
material. Two layers of basal lamina fuse together continuous type of capillary. Calibration bar =
to form a single ones. Calibration bar = 1ym. lpm.
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Figure 12. A continuous Cdpillary is found near the
2 BB LA A, [R] e pulmonary vein. The opposed cell mimbranes of
T A K e 2 IR T 2 PR AR S A A B}J,nj: """ T two endothelial cells fuse to form a tight junction
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The Intrapulmonary Airway Smooth Muscle of Mice

an Ultrastructural Study

CHIENG-HSUN CHIANG

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

ABSTRACT

The fine structure of intrapulmonary airway
smooth muscle of mice was studied by transmis-
sion electron microscopy. The fine structure of

ronchial smooth muscle cells is similar to that of
trachea of other mammals and similar to that of
other organs. The smooth muscle cells surround
the bronchus like a ring. They are arranged par-
allel to each other along their long axis. The
nueleus is oval in shape and locate in the widest

part of the cell. The diameter of the cell profile

cutting through the nucleus was about 4.6 um.
Other organelles such as mitochondria, endoplas-
mic reticulum, Golgi apparatus and microtubules

were also examined. Only one type of contractile
be

observed. The diameter of these actin filaments

filaments of smooth muscle cells could

was about 5 nm. Another type of filaments, the

intermediate filaments was found to have a diam-
eter of 10 nm. The structure of dense bodies,
dense bands and cavaeolae was similar to that of
the smooth muscle cells of other organs. Three
kinds of cell junctions were distinguished by elec-
tron microscopy in this study. These were the
gap junctions, the intermediate junctions and the
finger-like processes.

Key Words © Smooth Muscle, Mice, Ultrastructure, Airway.
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