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Effects of high dose of dexamethasone on PLAz, GGT activity
and lung morphology in NNNMU-induced ARDS rats

Young Man Lee, M.D., Yoon Yub Park, M.D.
Department of Physiology, School of Medicine, Catholic University of Taegu-Hyosung, Taegu, Korea

Younsuck Koh, M.D.,
Department of Internal Medicine, ASAN Medical Center,

College of Medicine University of Ulsan, Seoul, Korea

Background : In order to elucidate one of the pathogenic mechanisms of ARDS associated
with pulmonary surfactant and oxidant injury, acute lung injury was induced by N-nitroso-
N-methylurethane (NNNMU). In this model, the role of phospholipase A (PLA;), surfactant,
gamma glutamyl transferase (GGT) and morphology were investigated to delineate one of the
pathogenic mechanisms of ARDS by inhibition of PLA; with high dose of dexamethasone.

Method : Acute lung injury was induced in Sprague-Dawley rats by NNNMU which is known
to induce acute lung injury in experimental animals. To know the function of the alveolar type
O cells, GGT activity in the lung and bronchoalveolar lavage was measured. Surfactant
phospholipid was measured also. PLA; activity was measured to know the role of PLA; in
ARDS. Morphological study was performed to know the effect of PLA; inhibition on the
ultrastructure of the lung by high dose of dexamethasone.

Results : Six days after NNNMU treatment (4 mg/kg), conspicuous pulmonary edema was
induced and the secretion of pulmonary surfactant was decreased significantly. In the acutely
injured rats’ lung massive infiltration of leukocytes was observed. At the same time rats given
NNNMU had increased PLA; and GGT activity tremendously. Morphological study revealed
bizarre shaped alveolar type II cells and hypertrophied lamellar bodies in the cytoplasm of the
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alveolar type I cells. But after dexamethasone treatment (20 mgkg, for six days) in
NNNMU-treated rats, these changes were diminished i.e. there were decrease of pulmonary edema
and increase of surfactant secretion from alveolar type II cells. Rats given dexamethasone and
NNNMU had decreased PLA, and GGT activity in comparison to NNNMU induced ARDS rats.

Conclusion : Inhibition of PLA; by high dose of dexamethasone decreased pathological
findings caused by infiltration of leukocytes and respiratory burst. Based on these experimental
results, it is suggested that an activation of PLA; is the one of the major factors to evoke the

acute lung injury in NNNMU-induced ARDS rats.
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Fig. 1. Changes of lung weight/body weight ratio
(L/B) after NNNMU and dexamethasone
(Dexa). LB ratio of rats given NNNMU had
increased in comparison to control rats(*,
p<0.001). In contrast, L/B ratio of rats given
NNNMU and then dexamethasone had
decreased compared to NNNMU  treated
rats(#, p<0.005). Each bar represents the mean
+SE and numbers of determinations are in
the parentheses.
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Fig. 2. Effects of NNNMU and dexamethasone
(Dexa) on surfactant phospholipid in BAL.
Surfactant phospholipid in BAL of rats given
NNNMU had decreased in comparison to
control rats(*, p<0.001). In contrast, surfactant
phospholipid of rats given NNNMU and then
dexamethasone had  increased compared to
NNNMU treated rats(#, p<0.005). Each bar
represents mean+SE and numbers of deter-
minations are in the parentheses.
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Fig. 3. Effect of NNNMU and dexamethasone (Dexa)
on PLA; activity. PLA; activity in lungs was
increased after NNNMU(*, p<0.001) but after
NNNMU and dexamethasone PLA, activity
was decreased(#, p<0.005) in comparison to
NNNMU treated rats. Each bar represents
mean *+SE and numbers of determinations are

in the parentheses.
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Fig. 4. Effect of NNNMU and dexamethasone on
GGT activity in the lung. GGT activity of the
lungs in rats given NNNMU had increased in
comparison to control rats(*, p<0.001). In
contrast, GGT activity of the lungs in rats
given NNNMU and then dexamethasone
(Dexa) had decreased compared to NNNMU
treated rats(#, p<0.005). Each bar represents
mean ¥ SE and numbers of determinations are
in the parentheses.

DexamethasoneS 23
o] HA3] AR 53
n} 3} tHFig. 6, panel C).

A S 3l & vATFRe ¥ NN
NMUE 53t FelAE ol g Eimicrovill)7} 2
23 AOY HAFEMES) HE7} F¢(alveolar
lumen)el] YL T AFAEHE 11 7 S
Rem AT RERS H2HF o} surfactantE
3+-5-3F lamellar body:= , %X & AH(vacuolization)-S

RSl tHFig. 6, panel D).

AHE olede 23
AZALE Fgo v

- 929 -



ANE HEAHFES] 75 lamellar body2] g b
F7t =5, A2 2t v A B
#< B UTHFig. 6, panel E).

=3 d¥ge dudz HYAAY dFHAE
59 571 #E%ler NEFFEY BAx
e FAHEES 1 FuE 2d=2 A A &
Z5o] AN, A 18 HEMES] 7|Age] &
A=le] AUATKFig. 6, panel F).

Dexamethasone S Foi g FollA o E4s o] 7}
ZF 54 JAAS ANE HTAMEY F3HA
%717} NNNMU 5o o] v|dte] v]v]atz, A1
& HEMENS 2 lamellar bodyS] F7} 7}
sgion Aude] guad AXEsiel o] #
25| AUAcHFig. 6, panel G).

i I
= *
[ T
£ o3
=
=]
‘g 02
<
5 01 ) l
(L]
7 | |
L
m
o ——L “
Control NNNMU NNNMU+Dexa
(n=10) (n=6) (n=8)
N S

Fig. 5. Effect of NNNMU and dexamethasone (Dexa)
on GGT activity in BAL. GGT activity of BAL
in rats given NNNMU had increased in
comparison to control rats(*, p<0.001). In
contrast, GGT activity of BAL in rats given
NNNMU and then dexamethasone had decreased
ed compared to NNNMU treated rats(#, p<0.00
5). Each bar represents mean *SE and numbers
of determinations are in the parentheses.
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dexamethasone in the lung.

Massive infiltration of leukocytes was
observed in NNNMU treated rats’ lungs (Fig.
6, panel B) compared to control lungs (Fig. 6,
panel A). In contrast, after dexamethasone
treatment infi- Itration of leukocytes was
lessened in the lungs (Fig. 6, panel C).
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Fig. 6. Histological changes after NNNMU and dexamethasone in the lung.
Ultrastructural changes after NNNMU showed proliferation of alveolar type II cells into the alveolar
lumen (Fig. 6, panel D) and bizarre shaped and hypertrophied lamellar bodies in the cytoplasm of the
alveolar type II cells (Fig. 6, panel E).
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Fig. 6. Histological changes after NNNMU and dexamethasone in the lung.
Proteinaceous materials and leukocytes were shown in the alveolar lumen in the lungs of rats given
NNNMU (Fig. 6, panel F). In contrast, after dexamethasone, these pathological findings were
lessened and newly growing alveolar type II cells were observed in the vicinity of necrotized
alveolar type II cells (Fig. 6, panel G).
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