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Lymphoid Organ and Immune System in the Respiratory Tract
—I. A Histological and Immunohistochemical Study of the Human Lung—

Keiko Sugihara

Intraepithelial lymphocytes (IELs) in the epithelial layer as well as lympho-
cytes of bronchus-associated lymphoid tissue (BALT) were examined histo-
logically and immunohistochemically, using lungs from 11 autopsy cases (mean
age: 56 yrs, male: female=6:5) and surgically removed lung tissue from two
patients with follicular bronchiectasis (36 yrs, female and 86 yrs, female).

T lymphocytes and LN2 positive cells were present in the epithelial layer in
presumed physiological conditions. The wall of the proximal airway contained
more IELs than that of the distal airway. In the tissue with follicular bron-
chiectasis, in contrast, IEL had increased in number and B lymphocytic infiltration
was prominent in the subepithelial layer and lymph follicles had been formed.
BALT with flattened epithelium had been clearly formed not only in the bronchi
but also in the bronchioles.

These findings suggest that IEL may normally exist and regulate local im-
munity in the respiratory tract. (Accepted on March 2, 1989) Kawasaki Igakkaishi
15(2) : 268—276, 1989

Key Words (@ Respiratory tract @ IEL (3 BALT @ Immune system

® Immunohistochemistry

JIFERRE AR Department of Human Pathology II, Kawasaki Medical
T701-01 BE AL 577 School : 577 Matsushima, Kurashiki, Okayama, 701-01
Japan



MR EERC BT 5 ) v 5B R ORI B ks o it 269

1

SHERBOHELERIIMMESS TR, M
2 TISRPERT C EEREBEIND BRECH
5. ZORDRIREDEE NEKGEO BT
FELRE X ILTCWVWD EEZLND.Y
Bolt, MEIET V) v 38 B % JRFT b g
DO—BEREHAL & LT & 5 3 2»5 mucosal-
associated lymphoid tissue (MALT) &5
BenREIh T 5.2 zofo—2& L
T, %R Cco gut-associated lymphoid tis-
sue (GALT) X HHTHYH, B, ToOHEE
NREBC HBMCEho05 5.9 KaERCE
WTh, HETZY vl BN FETo L
1%, 1004ELA_E % §ijA>» Burdon-Sanderson™
XD IEEIRT Wk, FEEZ bronchus-
associated lymphoid tissue (BALT) & LT
FLdbhioik, 19734 Bienenstock i
X %.9® BALT &k bBff&mEcBadEns
HT5HY) VAROBLEGRT, HLEDOHIL
B oKEXECILEFTREBCR TR bh
eV, MEREEEFR X, Fo ki, clia
Dis\~, microvilli 23 % Rk b 7e
h, lymphoepithelium & \~i>h %k R7cMHE
FEL, Zhbo EEfilaod iy, FED
& R7e b FRREEMES AL FEEL
o9

—J7. BILEZXCDELT, B, #UAR, 59

B, BAFNDHOARERO LEBAICY Vs
RO FETD LR UATLY mbhTkb,
intraepithelial lymphocyte (IEL) D4 ¢ I
ERTERY R, BEED Peyer K
EOEERICIET ) v ABRASEL. RFTRE
RIGCZ DT Y vA_ERAKELBEEL TS &
bR TETHS. LL, & DT
i3 IEL DR < e, TOFEEERICONT
BESTHEELI D HERR .

4E, b FPRERDY voEECERL, H
B b B L Bbn s, ROFHFEEH
B b B KaERC BHERIESY 5o IEL
L BALT oRBoWT, MEEFH, s
BERCEZOFERBYHLCBELL. 20

#F, 1EL Z %23 ST e B © M A
Ll o T BDTRHIRWEEZDONSFTRY
BicoT, ZZreHmEsL, IELoBRIC 2\ T
EEEIMZ I,

HHE RO E

I. BEE, S8 coms

19834/ 55 19884 & T 0 JI| IR R K22 M B iR
BEEB Gl D b, BIERESIT, Libhl, &
BERIC HH FED Bobhignd DX 11
Bl CPEFRm 56 %, 5 % =6:5 FUHL
BERARE LT,

AL BIRRIL TNT 20 BigE@E AL <Y
VK 25 cm HoO O TRE L D AL EE
LTwb. £iEGEDL, [E, £AREX, £T
EOR—RNHLEARETORER, RO 2x
2cm ROKMEIGERS 4 2Pl B2 8o L 7.
ETERRHETE Ciholch, ZOfioE
HTEY LA LDIATELIIT-
f=. BUBD ME$EAT 7 4 VAL, 3pm T
THEYZIT, ~~rF ) ve =0 v
(HE Zfa) L.

SRR AN LT L A EE G D s b LR
HOBEFL T 5 S EFAZREOHL, TD1F
7 4 VKR 3pm CTEGEHEYVILTT AT IV
A4 FEHfiLicb DAV, e, Bl
Pk 2 BIBIERIA Ao, Bk Bb I [
DOFALABYI D KU L kA % 2B B5 [
EL, BGED MBE <77 4 VAL ok
Jpm T CHEGEEYIL, 7473 vATSL P
AR L 7=, BS BT &1 ¥ g 2 KR & BERR
FrYVYALDID, HOBEOYFEMELRFT
BEVCHEEERL T 5.1 G RRERNBR
=y & L ¢, avidin-biotin peroxidase com-
plex 3= (ABC#:, Vector#) # 7. 1
% Hifk i, mouse anti-human leucocyte
common antigen (LCA, DAKO-LC, Dako-
patts; Glostrup, Denmark), mouse anti-
human leucocyte T-cells (MT1, Bioscience;
Emmen-bruckel, Switzerland), anti-S-100
protein (Dakopatts), LN2 (Techniclone In-
ternational; California, USA),anti-lysozyme




270 I & % &5

(Dakopatts) ZfFH L #=. LCA LV v <Ek,
PR, HEMBEO—IE, MTLIZ T Y v <8,
S-100 protein vk T fHIR O MLER, Langerhans
cell, fHERDOMIAAT &, LN2 X B Y v 2
BR, HAER, fAMRER, lysozyme (LEAER, AAH
fd, BRI EERIGT 5 ESh T g, 127
FELWRAFECOWTIHICHE L e kD
TH B BT RIS L T, 1 RET%R 2
RILEH RN CFRE BV IEL, TORREY
FER L IC.

U B EH AR U R 0 E

) VARER OGN IR D 5
b, bENEBCHI. - THEEL, HE
e L CHRECHETISh I EBbh b
WALDOHZE e, foks, REMAERT
BT RCKRMETERL, FRAKE
FERhOEE . WThOBERCK
Th FEN L R, 7r<xFv D
BWEAE B35 Mllx ) v BRE i
L. ,

PR ER Y v XAy — 4 (=2
V) HEEEL, 10x40f512T1 Ay —

Table 1. The number of IELs in each level
of the respiratory tract and location

of IEL in epithelial layer

the number .

of” [ per | upper | middle fower

(henaspy | (B | G | B
T (n=389)| 2.24+2.58 4.3 | 50.3 | 45.4
B (n=500)| 1.92+1.69 3.9 283 67.8
I (n=286)| 1.92+1.76 1.6 | 34.8 | 63.6
I (n=327)| 1.494+1.47 1.0 | 22.1 | 76.9
M (n=395)| 1.41+1.53 2.3 | 13.1 | 84.6
W(n=172)| 1.42+1.71 0.0 | 187 | 81.3
V (n=384)| 0.84+1.00 1.4 9.8 | 88.8
Br(n= 66)| 0.35+0.59 2.3 3.8 93.9

T: trachea B: main stem bronchus

I-V: the first to the fifth bronchial branch

Br: terminal bronchiole and respiratory
bronchiole

n: number of the scale observed

(The same abbreviations are used in

succeeding figure and tables as well.)

Fig. 1.
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Fig. 3.

B

IELs exhibit positive staining for LCA
(A) and MT 1 (B) (Immunoperoxidase-hemato-
xylin for LCA and MT 1, x200).

Flg 4. MTl -positive cells in the eplthehal layer.
They have oval cytoplasm (Immunoperoxidase-
hematoxylin for MT1, x200).

Table 2. The number of LCA and MTI1 positive
cells in the epithelial layer

the number of

LCA positive cell

per 0.25mm
(mean+SD)

the number of

MTI positive cell

per 0.25 mm
(mean+SD)

T EE R~ @

1.84+1.64 (n=185)
1.37+1.22 (n=221)
1.10+1.27 (n=103)
1.05+1.07 (n=135)
0.96+1. 24 (n=140)
0.80+0.92 (n= 56)
0.96+1.09 (n=119)
0.39+0.68 (n= 56)

2.76+2. 27 (n=184)
2.71+2.32 (n=148)
2.20+1.84 (n=115)
1.88+1.55 (n=133)
1.84+1.72 (n=228)
1.21+1.42 (n= 73)
1.63+0. 82 (n=131)
0.35+0.80 (n= 50)
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Fig. 6. MT 1-positive cells are increased in the
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bhie, VvAKOELAEY BRL T2 %
< o LN2 gi© (Fig. TA), oA
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Table 3. The number of LN2 positive
cells and location in epithelial layer

the number | upper | middle| lower

per 0.25mm | layer | layer |layer

(mean+SD) | (%) | (%) | (%)
T (n=108)| 2.34+1.52 0.4 | 50.9 | 48.7
B (= 34) 1.91+1.20 0.0 20.2 | 79.8
I (n= 44)| 1.64+1.21 2.9 42.1 | 55.1
I (a= 37)| 2.05+1.20 0.0 | 24.6 | 75.4
M(n=163)| 1.95+£1.35 0.6 | 29.0 | 70.4
V(n= 74)| 1.64+1.21 0.0 20.4 | 80.6
V (n= 98)| 1.15£1.02 0.0 11.4 | 88.6

Fig. 5. LN 2-positive cells in the epithelial layer.
Note that these cells are elongated, spindle
or spider in shape (Immunoperoxidase-hemato-
xylin for LN2, x200).

epithelial layer in the case of follicular bron-
chiectasis  (Immunoperoxidase-hematoxylin
for MT1, x200).
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B

Fig. 7. Lymphocytic aggregates in the submucosal
layer. Lymphocytes within the lymph follicle
show staining for LN 2 (A), while these around
lymph follicle for MT 1 (B) (Immunoperoxi-
dase-hematoxylin for LN 2 and MT 1, x200).

Fig. 8. BALT with flattened epithelial layer in
the case of follicular bronchiectasis (Hemato-
xylin-eosin, x200).
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