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Study on the pulmonary lesions and the function of
alveolar macrophage in the rats exposed to cement dust

Shin-Seok Kang, Jae-Hwang Jung* Jong-Koo Kang*

Checheon-branch of Chungbuk Office of Agricultuve and Livestock .
Department of Veterinary Medicine, Choongbuk National University*

Abstract

These experiment was carried out to investigate the pulmonary lesions and the function of
alveolar macrophages in rats exposed to cement dusts.

1. The number of total cells in bronchoalveolar lavage fluid(BAL) increased remarkably in
Ist month. As time goes by, tend to less and less in numbers.

2. The number of neutrophil and lymphocytes obtaining from the total cell of BAL increased
remarkably in first month, but as time goes by, they tended to grow less and less in number.
Macrophages decreased gradually after being temporarily augmentation.

3. Histipathologically, the thickening of alveolar walls, alveolar interstitial, and infiltrated macro-
phages containing cement dusts.

Key words : Cement dust, Alveolar macrophages, BAL.
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Fig 1. Changes of total cell number in the
bronchoalveolar lavage fluid(BAL)
from rats exposed to cement dust
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Fig 2. Changes of alveolar macrophages nu-
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Fig 3. Changes of neutrophils number in the
bronchoalveolar lavage fluid(BAL)
from rats exposed to cement dust

7R A = 74X 1070, 470 LA A= 1.0X10°
Az vestey ZdqMe T2 1HLA
ol 4.8X 107 2 EA8kA F71 =it T2
2MEA = 32X10°, 2 7ML A= 15X
10702 2 270 Aol v|3le] AASIA A
stdon 2 4eAol= 49X10718 iz
T H|523 FEE JERATH(Fig 4).

NO realeasedl| A= thZT-& Alzko] Axs}
o wztA 125 pmoles of citrulline/min/mg/
protein, 17.3 pmoles of citrulline/min/mg/pro-
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Fig 4. Changes of lymphocytes number in the
bronchoalveolar lavage fluid(BAL) from
rats exposed to cement dust
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Fig 5. Changes of calculation value of nitric
oxide synthase(NOS) in the bron-
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rats exposed to cement dust

macrophages® 1 2o+ neutrophil, lympho-
cyte?t BL ANEEo] A #HF HAG
(Photo 3). ¥ ¥ macrophages®] Fc-receptor
mediator 23 d4T APMe tixzTe

_46-

2% 35 (Photo )9l H|3l] F2F9 24
%735 (Photo 5)°] Bt} dA31A 2= At

o 229 HzaH 4z oA
RxTolAe Bold whek wWwe TEEZR
ykck(Phote 6). I8y Z2FoMs E
A ZZ UleAd= AHE E2o) 93
Al Wste #EEA gtoyt focaldt
o) w2y} &2 Ak (Photo 7).

Z2 271 EA = HE N 249 macro-
phage®] & Az #HIEY v F7} Az
5 H(Photo 8). EZ 3/hLEAdlE g¥eo
HEx7 e HA{¥ #HE macrophaged] 93t
H=o] dden A xI dHslz ws
ol 284 o 2 #EH A2 (Photo 9), 39
of we}A= #XE macrophaged] ol o3t
AfolFA WHo]l #RAHE 3G Photo
10). =3 HE7F o= AHME 2218 8ag)
macrophage®] Fga7F #2 g (Photo
1D. Z2 UigAdle 439 Axya 2
e A3t s P4 H=E
7o #EHA gren A7Z|BA Yoll=
& ©A% HE macrophage’t HE @
HAcH(Photo 12). 3 ¥ #HEZ Yo
EAEZE FEASHA HEH e
(Photo 13) &-3) A} 7] #X)(Photo 14) 2 #H A
#H 327U (Photo 15) 2] #| E macrophage A3
A Yol 249 AHE 229 dxprt B4
Ao g g BRI

&O
;0

HooX N

o P

inl &t

43 puael s Fuge) A55E

=z

<

Zbeb ABRAN WF gz FPoz
=] =

[} T

AEEY AR APRoR 9T WA
70 g Bale] EobAm gk
2 oe} sjg 2A 42



o 2 ox
ioﬁ_\"i

e 2 @ 1o g W

1952:3¢] London smog®t Yokohama
E F dop, oy d#stx &7
Foll A Bzl 7] B2Ho] Y

AT gl £F7] Aol JHIF oI

oY —
o
2

EAe Aol 83k d7lsd 34 &
At lom BEXS AFEFY T wols &
E71A19] oA Al #HAAW macrophage] B
2zhgo oA A S FLATA Ze A
gi }1.3_:17_5]2}\.‘4‘:}7,17).

2R 2%k 292 AUz AAA A<
Hog Zzrojolyt o] WA Y] o &
Aol 4= ¢om Atk Bxlo o) A3lo]
il AeEH X857F P AErE 9 B30t
g B3 fr)d3 £ Aer
oAy F714 B2HLe FRUCEEK), |
TR, BALCKRERE), Bv7ls 58 2
3= AoZ olEg AV FYUY AldE H

AAne 988 /st FeHo] WA
MG 71BH) AT 2e FAE do
7} Bok ¥4 22 B0 Yo
o2 279 FFd @b o), A9
2]
3]

NN

rr
RS [We )

AR, g, FREH, A5, o) =
5ol e olE F uErt I vy AL
st FHolA FL8A Har e,

olglgt 7|4 B2 o Mr ¢l7to] Aere
%ol AFREo 2 ISty gHEXIG o3 By
F2 Aol A & AE R om gt A]

70909 AA 33 Aeatel FEFO A
gl Z7tstel AR YA Pl AAE
ARPAL F o7h Aok £ BEI} S
JUM A5 AFAAG B, e 5
A BHo| 9 FYTFUH HWoE ofF
o FAES FHZ Ustel AoAF Fel A=

Tt et Ed o] RAYo] FrtE o] AL EA 7}

f47‘

)

Rl ooQ flo 2 ofl o rft Y Ho R
bt
L
i
9
X
>,
=
i
lo,
o
>
(e
ra
o
lo,
)
8

e
&

fo (M & &
o3
2
N

o 9o X
o
sl
2
i)
K
-
o

L oy fok Ok
ox L
(e}
- 0,
o)
W o
ol o
Sy
2

712.9] ZA|Fd 7t
AdS Aoldle A
Al L Aol YA F&7t Az ozl
SEdeEte A ARE F49) Al iy
o2 AN 19193 Hehd o] B ALY
J o3 $Evtet Hx AUE FFo| HYA
2FE Qg Hol fEuEt AWME T
ko] AjZol il & = gt kSl = 1945
d 9¥e gERl] FAE THES EF3iY
A AHMEE At on U 3AL o)&
o2 WAL ot BAFQA YL A
ZgE 21L& 1956 FEojt) L olZ 2 HI7}
Ae) AHE A Al Fvlsle] T93dele
ZA Aol 47,3133 M/ton®) .
St A AAE = AR EE ALEE Ao
udl TEWRE AWMES} E4 AWERZ JF
X =d XTENE AHNEE Y| &3] HE
T e ARER AFAAM AsFAAZ

y

m; foir o B §2 3 omd > ok £ PN

FOIRH B AMERE WAWE, YFou
AME, St AWE, Fgto] A= AME,
A7l ARE, 247 AIWME Fo] ith o]
FolA 27 £33 BE F Qe ZEHE
A EZL btz 71 gon w3 71 2ol
A H 3 Qo AlRIEE 33, slAle] njAg
BER Bofl =4 gtoL} Zoff osiA Al
AAE A3 glon 3t HRre e
ESHE AME} st ets A4Es|AFe} Al o
weEtA] 2 OF 4 QAT sleE el AR

FZ Ca0(60~67%), Si0.(17~25%), ALO,
(3~8%), Fe,0,(0.5~6% ), Mg0(0.1~55% ),



Na,0+K.0 (0.5~1.3%), Ti0.(0.1~04%), P,
0:(0.1~0.2%), SO:(1~3%) &) VIS §A s}
I AT ARE Y AZFHAE BAA
A, AEY JREE 2 A7 Hge A
7FeAol & A F A¥ol F§RH 7| T,
E A7 o]g® AWE 229 Qx| o))
Ae FAFA AR 2AE o|Ro)A A &
Kot FIA G M HatsE AW EL] RS
Si0,(21.80% ), ALOs(5.8), Fe:0:(3.0% ), CaO
(614%), MgO(2.8% ), S0:(2.4%), Na,0(0.1
%), K:0(1.0%), Ti0,(73), MnO(m]E)gl
Aoz ZAF H L)

AHFe AA3A0 uwep Bo] LAY
g&ol APHoez ERHID ok Ay
el M= 7193 4417173 Hippocrates?} W34k
eFAANAAN HxE ¢ F5o] B By
g o]F R AS|AH Falo] Al HPorp? A
WA Aoz Qdte 190037k A= BAS
HE 7]E)A &kort AA A 2xA F
3L o] FolXE HAHNA BAE A
oo 1920\ Gardner’} €34 4
opA o shet B39 F]jog A% MH Fol
A3 AT o] F gz wo AP Eo] Bl o3t
A AFE Azl

1992 Ea ol 9 HHFe 2y
gholl A B = AW FAAA FolA 407
%E AAse tEA FPyels T2
A4 KA FoA 24004 0) WA S
A7AS e Qop, =3 Ade] dAe
A E F2 &3] FAEE FRE A}
ojofl A WA= BHEF oAU FHToe A
ZUAANME A Dol F7PEla e
Aol o]2igh Bzl <3 Afoz
3F7] o, &sly] Fofl, B E 2734 A,
HRAG 9 HYHEF Fo

ey 7]

o 68 C M e Jo
wh O u v ofN A

4

2

B =

hu
i
ot fo
T uieA
D)
a2

>
=2
e
K
N
-~

Ot

g &
i3
2
of

=
Q

o
rlr

-

B 4 oX A
)

2 (M ok o N O o 2 2

rr

=

>,

o et

=2

X
e

>

=)

il

i g re
ok
o
iy
a4
o

_@&i’molﬂ

i
o
L2,
£

oo r & & 29

gt

2 ®

of

o

& e
@y
oﬁ _l-j}ﬂ?{ W
0.

E >
ey

S,

th. BALW 9] #=
Atz AT o
shal UKAoL,
dA5HA F
AstA A
stien 2 4ol 2T Rohe 2
P25 A=d o]#ldt A 7HS asbestos, silica,
B =& 598 W] dA v|&$2d
AxzA #Hge] dislel wE #HExge
M 2a=2] ZHasol] 7]lsiti AMR HQiTh HAE
macrophage?] <ol glojA] Z2 O x99
H|3te] A7)7He B3t wotow, oleld &
‘& AlZro]l Ao we} t& 4l3kE )
oleld A= HEZe HH E HE Hist
ofle] o] w2 BALWS] MEF9] iAol
98t 2o 2 Alg "t} Neutrophil® lymphoc-
ytedol oI F2FNHE £ B)EA
282 2710 UiEA ] @A5HA S/ d =)
ol AEZE 9 Frhe FETANAMY %7
FAETY STl Ay #AHEE A2Z asbe-
stos, silica, B0l & H AL wfo] gz
I FAFEA

o213}t neutrophili®t lymphocyte?] %7] &
b 271 FAESF D AEEG JFTFS v
Aoz FAsHEd A4 BALUHY AxEd
Well= 90% ©]4o]l #HAXE macrophage©] A%t
Z 2 7 (Photo 3) ol A= neutrophil® lymphoc-
yte2] AiE2l £712 #HE macrophage® 30
%7t ZaEe] gk ol#dt ZAie Take-
mura® 7} ¥ 113 asbestos, silica, coalo] z+zd
&9 BALWS +4 MAEZE macro-

==,

=

1
i
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Legends for Photos

Alveolar macrophages in normal
BAL on rats are observed more
than 90 percentage among total cell
counting. Wright & Giemsa stai-
ning. X 400.

The morphology of alveolar macro-
phages in BAL on control rats are
constant and any other cell types
are not found. Wright & Giemsa
staining. X 400.

The morphology of alveolar macro-
phages in BAL exposed rats to ce-
ment dusts are invariable and
others cells(neutrophil, lymphoc-
yte, etc) are found. Wright & Gie-
msa staining. X 400.

Rosette formation of alveolar mac-
rophages in control rats is relati-
vely strong. Wright & Giemsa stai-
ning. X 400.

Rosette formaion of alveolar mac-
rophages in rats exposed to cement
dusts is irrelatively weak . Wright
& Giemsa staining. X 400.

Lung alveolar of control rats are
is

relatively intact and fibrosis
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Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

10.

11.

12.

13.

14.

15.

not seen. H & E. X 200.

The fibrosis is rarely seen . H&E.
X 200.(1st months)

The slight infiltration of macropha-
ges in alveolar lumens and the thi-
ckening of alveolar walls are obser-
ved. H & E. X 200(2nd mon-
ths).

The thickening of alveolar walls
and pulmonary interstitial tissues,
the infiltration of macrophages are
observed. H & E. X 200.(3rd mon-
ths).

The formation of small granuloma
tissue are observed. H & E. X 200.
(3rd months).

Cement dust-ingested macrophage
in alveoli and bronchioles. H & E.
X 200(3rd months)

The infiltration of macrophages in
the alveolar lumens and pulmonary
interstitial tissues are observed. H
& E. X 200.(4th months).

The expression of foamy cells in
alveolar lumens. H & E. X 200(4th
months)

Alveolar macrophages containing
cement dust(arrow) in the bron-
chioles and alveolar walls are obse-
rved. H & E. X 200(4th months)

Cement dust-cotaining alveolar
macrophage (arrow) in bronchioles
and alveolar walls are observed. H

& E. X 1,000(4th months)
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