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Functional and morphological differences between rat alveolar and interstitial

macrophages
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Abstract: Objective To obsewe the difference of morphology and phagocytosis between alveolar macrophages
(AMs) and pulmonaty interstitial macrophages (IMs). Methods AMs were collected by lung lavage and IMs by
treatment of the lung tissue with DNAse and collagenase. The two cell populations were analyzed with respect to mor-
phology by transmission electron micwoscopy, and the variation of these macwphages of phagocytosis were tested by
malachite green colorimetry. Results  There were great differences in morphology between AMs and IMs. The
phagocytosis of AM's was much stonger than that of IMs. Conclusion  There is functional and morphological hetero-
geneity betveen AMs and IMs. IMs should not be regarded as the precursors to AMs.

Key words: pulmonary macwphage; electron microscope; phagocytosis; rat

]

) AM. )
(IMD, , S
(AM), M )
[1]
b
1
’ ’
12 -
N N H ’ 1.1 sk
s Wistar 20 (
, ), 150~ 200 g. 20% (1 mglkg)
: M , : ‘
1.2 MEE =Emfia (AM) 5 R E w4 ta e (IM ) #) 4 &
: © o (0IMA167) PTS T
Supported by the “ Tenth Five-year Plan” for Sd & Tedh Research of PIA
(0IMA167
(1966~ s . © ’ ’
: (02368765330 4 PBS ’ 5-8
mlmin

, : (023)68757431

520031 1-26: . 2004-02-27 PBSC  Ca® Mg . pH 7.4 37 O) ,



14 ,

1243

~20 .
[ mm’ \ 20 ml ( V140 Uhnl
DNAsel 50 UmD, 37 C 60 min 200

1 000 r/min, 10 min RPMI11640
. 37 C.5%c0,. 2 h
; ) > 99%,
1.3 EstmfasE i
EDI

1.4 FZHBEAAH S

,2.5% 1%
, , 812,
» JEM 1200 , .
1.5 5% ke M=
1 ml( 1X 10° /mD) 24
. 0.1ml/ RPMI1640 [ IPS(—)
LPS(+) ,IPS 100 ng/ml 2h
0.1 ml/ (1X10°  fmD 40 min,
. PBS . 1 ml .
20 min. 100 M1 9% . 620 m
, A

1.6 EZAE F=1X 5|
(MODEL450. BIO-RAD, USA), IPS(Escherichia coli.

0111:B4) . DNAse Sigma , RPMI 1640
Hyclone
1.7 “%itsim
xts , SPSS10. 0 t
2
2.1 AWK
, 99% ~100%  AM;
, , ™M 90%
AM ’ b
b ]M AM9 ’ o HE AM
’ H IN[ ) ’
s C D.

A: Alveolar macrophages; B: Interditial macrophages
1 (HEX 100)

il Pyme e mac R e T dey Suicresyope)  HESH I f’ubllshlngllousc. All rlghtsﬂ\r/[cscrvcd. http:/Awww.cnki.net

2.2 WEMK
2 , AM , M s
(9.3+1. D¢m, AM (12.1£1. 16)H*m
(P<Z0.0D; M
s 0. 87 +0. 038 AM 0.23£0. 025
(P<0.0D).

A: Alveolar macrophages; B: Interditial macrophages

2 (TEMX 5 000)
Fig 2 Pulmonary macrophages under transmission electr oscope
(TEMX 5 000)

2.3 B RE ki

AM ™, 3
LPS (P<<0. 05,
C D,
1 AM IM (4, xEts)
Tab 1 Comparison of phagocytosis between AM and IM (4. x +s)
G(n=10) PS(—) IS (H)
AM 0.073 540. 0027 ** 0.077 240. 003 8
M 0.027 540. 002 1 0.036 8+0. 004 02

**, P<0.0L, w IM; 2 P<0.05 ws LISC)

3
s AM IM. AM
. I
o (immu-

nologic compartmentalization), AM ~ IM



1244 26

. , AM .
CD45 CD71, ™ MHC-II  CD54 , .M AM .
AM M .
AM ’ (ROI ) JINF-« ’
NO . M , . AM M
o , ™ .

3% ~5%.
M, [1] Sebring RJ, Lelnert B E. Morphometric comparisons of rat alveolar mac-
, M wphages pulmonary interstitial macrophages and blood monocytes] J] .
Exp Lung Res, 1992, 18(4): 476— 496.
[2] Ravasi T. Wells C, Forest A, ef al. Generation of diversity in the imate
AM ’ M immune system: macrophage heterogeneily arises from gene-aubbnomous
90% ’ M AM 5%[8] o transcriptional probability of individual inducble genes[ J] . ] Immunol,
, 99% ~100% 2002 168(D: #4— 0.
AM; [3] Johansson A, LundborgM, Skold CM, efal. Functibnal, morphobgical,
and phenotypical differences between rat alveolr and interstitial macrophag-
e J] . AmJ Respir Cell Mol Biol 1997 16(5). 58— 588.
’ ’ [4] LohmanmMatthes M I, Steinmiiller C;  Franke-Ullmann G. Pulmonary
M 90% . ., AM macrophaged J] . Eur Respir J» 1994, 7(9); 1678— 1689.
M, y ™M s [5] Zetteberg G, Elmberger G, Johansson A, ef al. Rat alveolar and intersti-
sAM tial macrophages in the fibrosing stage fol bwing quarntz exposure[ J] . Hum
Fxp Toxicol. 2000, 19(7). 402—411.
[6] Prokhowva$S, Lavnikova N. Laskin DI, efal. Functional characterization
of interstitial macrophages and subpopulation of alveolar macrophages from
rat ung[ J| . J Leukogyte Boil, 1994, 55(2). 141—146
[7] Steinniiller C, Franke-Ullmam G, IohmamMatthes M L, ef al. Tocal
activation of nonspecific defense against a respiratory model infection by ap-
[9] plication of interferon”Y. Comparison between rat alveolar and interstitial
lung macrophageq| J] . Am J Respir Cell Mol Biol, 2000, 22(4). 481 —
490.
M, o Fathi o [8 SpdrandM, Absher P M, Hemenway D R, ef al. Comparison of lung al-
, M AM, . veolar and tissue cells in silica-induced inflammation[ J] . Am Rev Respir
, ; , AM Dis, 191, 143(1). 47— 52.
[9 , , )
[J. , 1998, 10(8): 494—49%.
° [10] Fathi M, Johansson A, Lundborg M, efal. Functional and morpholbgical

-

s LPs M differences between human alveolar and interstitial macrophages[ J] . Exp
LPS . LPS Mol Pathol, 2001, 70(2); 77—82.
[11] Wizmann T M, Laskin D L. Enhanced phagocytosis chamotaxis, and
[11] 1PS production of reactive oxygen intermediates by interstitial lung macrophages
following acute endotoximial J] . Am J Respir Cell Mol Biol. 1994, 11
’ (3): 358—365.

(R#E ZEe)



