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Ultrastructural Study of Amiodarone-Associated Lung Injury

Eun Yung Kim, M.D,, Sang Han Lee, M .D., Yoon Kyung Sohn, M.D, and Tae Joong Sohn, M.D.
De partment of Pathology, Kungiook National University School of Medicine, Taegu, Kovea

Amiodarone, an antiarrhythmic drug may exert pulmonary toxicity in some patients but the patho-
genesis is not clear. This study was carried out to investigate the pathogenetic mechanism of pulmo-
nary injury induced by amiodarone at dose of 100 mg/keg/day given to rats by intraperitoneal injection
for 3 weeks. And the preventive effects of concomitantly injected steroid (10mg/kg/day) on
amiodarone induced pulmonary injury was also studied using bronchoalveolar lavage, light microsco-
py and transmission electron microscopy.

The results obtained were summarized as follows:

Mild lymphocytosis of bronchoalveolar lavage fluid was found in all experimental groups.
Intracytoplasmic lamellar body formation was found in all types of pulmonary cells and type II
pneumocytes revealed the earliest abnormal lamellar body formation. The capillary endothelial cells
showed cellular swelling and detachment from underlying basement membrane at early phase of ex-
periment and the edema of alveolar wall and interstitium were noted. Interstitial fibrosis and prolife-
ration of type Il pneumocytes were noted at late phase. The lungs of steroid injected groups revealed
accumulation of lamellar bodies in all types of pulmonary cells but interstitial fibrosis was not oc-
curred.

These findings support the concept that amiodarone is responsible for a drug-induced
phospholipidosis and directly toxic to pulmonary endothelial and epithelial cells. And steroid may re-
gress the progression of amiodarone induced pulmonary injury. (Korean J Pathol 1995; 29: 10~23)
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Table 1. Types of cells and their percentages by BAL

Macrophages Lymphocytes Neutrophils

Control 91.0+35% 4.0+£2.0% 5.0+£20%

Amiodarone
1day 88.5 +4.0% 70+35% 45+1.0%
day 905 +2.0% 45+ 20% 551 .0%
bday 090.0 £ 2.0% 65+3.0% 35+05%
Tday BO.5+2.0% B0+21% 2.5£2.0%
Zweek 87.5=35% 6.5+ 45% 6.0+05%
Jweek B95+] 4% 6.5+25% 4.0+ 2.2%

Amiodarone + SPD*
lday 925+35% 2.0+£25% 25£20%
3day 93.0£5.0% 5.0+35% 20+02%
Sday 89.5+4.0% TH+25% 30+£05%
Tday BO0+45% 8.5+ 3.0% 25+1.0%
lweek 90.0 +3.0% 65+20% 3.0+£05%
lweek 89.0 £3.0% T7T+2.0% 3.3£05%

SPD*=steroid, N =5 in each group
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ad Fig. 1. Light micrograph of
lung, 5 days after amiodarone
(AM) administration, rat. The
alveolar spaces are filled with
foarmny cells, Congestion of pul-
monary capillary is noted. H &
E. =200

" Fig. 2. 5 days after AM and
steroid (ST) administration,
lung, rat. Several foamy cells
are scattered in the alveolar
spaces, x 200

qbetA o 42 olE S4 vk HekscHFig 3)

Amiodarone 5o 34 ¥ sE m4ag HPe s
ch4o AP 3FT o YZTFo| 2o Ysled
ey Wedze) A 18 siFdzel Hx21d
HAzaul g7t 52 lysosomal inclusion body?} =5
Ze8tde=d olF F ¥l 34 2§ ER
oo JHiRel HEzHE LR FIHE LD
A 2% s{zA2HelE cbo] 27)71 o lamellar
body7} #=gich @l E7hHele 23l lysosomed
HE A7 o] @Be dHE d4FEe] 2AF HAs|Y



gl g A 209 Al & 1995

=3

Amiodarone §o 5% & #HA gxrs 22 ]a-
mellar body 2t & 18 #H =z« zst Jalsgs] 4
el o Basglos fold L) Fae| FiE
et E3 sEwe] YT Hfelsza) Afe] g
2 H 2% wHEMEdeY FFAY FTE osla
lamellar body & ¥ 4 %lc}, sz7le che la-
mellar body& 7}2 sl Zci472} 4 28 sjlzsz
9l Rodglgie

Fig. 3. Electron micrography
of lung, 1 day after AM
administration, rat. Abnormal-
Iy enlarged lamellar inclusion
(%) is formed in type Il
pneumocyte  with  pushing
margin{arrow). Uranyl acetate
and lead citrate, 8500

Fig. 4. 7 days after AM
o administration, lung, rat. Well
formed lamellar bodies are
found in type | pneumocyte
(curved arrow) and interstitial
celllarrow). A few electron
dense bodies{arrow head) are
present in the neutrophil =
8,500
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Fig. 5. 7 days after AM
administration, lung, rat. Depo-
sition of thick colagen bundles
& (Co) in alveolar interstitium is
seen, Many electron dense la-
mellar bodies are scattered in

pneumocytesiarrow) and neu-
trophil{arrow head). =5,000

o Fig. 6. 2 weeks after AM
| administration, lung, rat. De-
struction and detachment of
capillary endothelial cells(open
arrow) iz seen. The wvascular
space is filled with red blood
cells and necrotic cell debris.
* 8,500
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Fig. 7. 2 weeks after AM
administration, lung, rat. A
few electron dense bodies

(arrow) are present in type |
pneumocytes, Interstitial ede-

S8 mal*) with collagen(Co) lay-
& down is seen, %7000

Fig. B. 2 weeks after AM
administrion, lung, rat. Most of
the cells in bronchoalvenlar
lavage fluid are alveolar macro-
phages(Am) containing many
electron dense bodies. 3,400,
Inset: Higher magnification.
Many lamellar bodies showing
varigated features are present
in the cytoplasem. =8,500

o},

Amiodarone Fo 35 & o % oz Hajs
shoel £34F Jellgln madg Yoke =d3s)
HEAL 9 dzay F45Ee] 2 gledcl T4
Zot w2 HE2Aee cb4+2 inclusion body
7t dgan] Bl wel Al 14 sAlz4Er) abas)of
et slen] Aoz A 2% s{gM L] Zs)s)
gick #HlL He dpaa uFele| ¢lgln oo &
g el 27F slelev] RAMZUHE chtg



—zles 2] 39 Amiodarone«]| 28 # &4 7)ol g ety HF-

lamellar body§ & <+ 3%ch #Z72 lamellar
bodyE 713l #HE d47s) A 28 dEdEs 715
2} sledck.

2) Amiodarone®} steroid H# FoZE: Am-
iodarone® steroid H & Feoddqh 14 A oE =4
H3 W7te g4se] glaln Ao} 25| A
#sleict, WaA 2e} s zAEzE F F2se] gl
3d & uigdEst Al 18 sHEAZE HAE7]
% inclusion body?} #¥slHes A 24 = T4

Fig. 9. days after AM and ST
administration, lung, rat.
Alveolar macrophages contain-
ing many lamellar bodies are
present in alveolar space. Elec-
tron dense depositionsiarrow)

are present in pneumocyte, X
7,000

 Fig. 10. 3 weeks after AM and
ST administration, lung, rat.
Type Il pneumocytes are in-
¢ creased and the vascular spac-
% es are relatively well preserved
j#l & without septal fibrosis. Large

¢ alveolar macrophages(Am) are
~ present in alveolar space, X

3,400
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Table 2. Characteristic pathologic findings of experimental group Il{amiodarone) and group [l{amicdarone and

steroid)
3 days 7 days 21 days
I Il I I I 11
LB* Formation
En** + + - + + -
Type | Pn*™* + + + + + +
Type Il Pn* + - + - -
AlvMac™ - - + + + +
Int Cell*** - -— + + + +
Cell Change
En + - + + + +
Type I Pn (swelling) (detach) (necrosis)
(swelling) (necrosis)
Type Il Pn — - - - - -
{proliferation)
Fibrosis - — + — + -

LB*; lamellar inclusion body, En**; endothelial cell, Type [ Pn*™* type | pneumocyte,
Type Il Pn® type Il pneumocyte, Alv Mac*® alveolar macrophage, Int cell*** interstitial cell
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