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Evaluation of Acute Treatment and Chronic Fibrosis Mechanism in a Rat
Model of Paraquat-Induced Lung Injury

FlI it f
ZS{Fr e (paraquat) (i 9 [E L i%ﬁ['ﬁﬁlgéﬁ?“ >
methylprednisolone ifﬁr*ﬁﬁl “"'&s?nﬁgﬁz;g‘i . Eﬂjﬁgﬁﬁghéﬁb :L:,%g‘ﬁﬁﬁpg@
Pkl RAPSEEE L TRk g 1TTED 3 surfactant KE » W R -
23 ErY ¥ 2t Sprague- Dawley ?E&%A"‘ﬁiﬁﬂﬁﬁﬂé T paraquat(35 &=/t T
BHE) ’wﬁ%&m& E (DB 2 TR WA (2)- AR
methylprednlsolone %aﬁi[ =5 ‘ﬁ*’UEﬁ [l 58 2 AR [ 5
methylprednlsolone(30 2/ “H‘Eﬁgl) (3)=AElpy
methylprednisolone ;"' ﬁaﬁiuf Ft Iﬁ\/[JEéjf ﬂ Eij}%y CRFIE) F AV |
=%} methlprednisolone = %{(30 &/ ** W,?E‘;[) Tt paraquat = Ff i py
5Y3 % H BT 90 ST HHASESIRILPTI K « (IR L AT -
bﬁﬁ“ "%*ﬁ@‘ FJ' jf‘ZLrF[J 'FI- &l methylprednisolone ; “r'ﬁlFﬂiE:*] » =
£l methylprednisolone ™[ Jﬁﬁ%ﬁsurfaetant YEIE ﬂf%%fg‘v
Methylprednisolone irl@ 'l s R > B = R
methylprednisolone A4 R 5E= 1 90 55 G ) « ?ﬂyﬂmiéﬂ?@ﬁﬁifﬁﬁﬁéﬁ %
AR BT TFL £ Iﬁ, |71 Byl methylprednisolone | &l ot i ) -
Transforming grwoth factor-betal(TGF- betal)s;f aRERVa 1Al ?-P B
AL o oo %ﬁ'”‘%ﬁﬁ Ui - angiotensin 11 (Ang Il)ﬁf’j?’* & TGF-betal
B R %@ Ang 11 £ TGF-betal [UATT s RAHIT] % « [N i3
]FL‘ TGF-beatl 7t paraquat |13, J [&] Jﬁﬁ@mé@[_ﬁ@’?’?ﬁﬂﬁﬁﬁ 1A= Ang
I Elfif%f?ﬁ% o Ky Ayt Sprague-Dawley #EL T 1= 5 paraquat(20 &
/TR > T S T I R 2 ARl - & paraquat R
BPUET- o~ S s s DA - A S PRIEV A TGF-betal 7l collagen
FLHpvAG - TGF-beatl [ 1#T - angiotensin converting enzyme (ACE)
Efﬁﬁ[‘i * Ang 11 » hydroxyproline fivE! - JfjiZ5# TGF-betal mRNA
Tt paraquat EE LV E T T 5T Kﬁfgjﬁﬁ ﬁﬁ“ '# TGF-betal mRNA
& TGF-betal g FVEH-LEE N > F| % & collagen type | mRNA fUZ A
hydroxyproline &9l - c-myc mRNA Elfﬁliﬁlﬁ;ﬂ&?ﬁﬁ Ay TGF-betal
F IR El FWFEI@%%[I Ejﬁ“ ' ACE? (147 paraquat FCELV 3D o DR
g RS o A Ang 1 E] rimﬂ - paraquat izt A D o iy = E s
TGF-betal 2 Jfﬁ%h ¥ e
%ﬁ?ﬁ P25 [ i £ methylprednisolone irliﬁf i1 J 3T 8 surfactant
Ukl > 2 ST A paraquat B RS [  (RL ] SRR



R e e B - & paraquat J[EUEIERERER > TGF-betal fLFE
[Fljfﬁ’%ﬁﬁi*'ﬁ ’ fﬁ'iﬁfé@f“‘i?j\ %’ﬁrﬁ renin-angiotensin Z5k -

$Y jﬁgl

We examined the effects of methylprednisolone on gas exchange, pressure-volume
curve, lavage fluid inflammatory cell counts, protein content, surfactant pool size, and
lung histology in a rat model of paraquat-induced lung injury. Twenty-three adult
male Sprague-Dawley rats received intraperitoneal paraquat injection (35 mg/kg) and
were randomly divided into three groups: (1) control group received no further
treatment; (2) 1-dose methylprednisolone group received a concomitant
intraperitoneal methylprednisolone injection (30 mg/kg); (3) 3-dose
methylprednisolone group received a concomitant and daily intraperitoneal
methylprednisolone injection (30 mg/kg) for 3 doses. Three days after paraquat
injection, the rat was ventilated for 90 min, a static pressure-volume curve and
bronchoalveolar lavage was performed, and postmortem histology was examined.
Surfactant pool size of the 3-dose methylprednisolone group was significantly
increased when compared with the control and 1-dose methylprednisolone groups.
Methylprednisolone treatment increased oxygenation and the value was statistically
significant for 3-dose methylprednisolone group at 90 min of ventilation.
Inflammatory cell counts in bronchoalveolar lavage fluid and lung injury score were
decreased as the methylprednisolone dose increased.

Transforming growth factor-betal (TGF-betal) contributes to the fibrosis of injured
organs. Angiotensin-II (Ang II) is an inducer of TGF-betal in cells of the heart and
kidneys, and the regulation of TGF-betal by Ang II has not yet been confirmed in
lung tissue. We evaluated the role of TGF-betal and its relationship with Ang II in
paraquat-induced lung fibrosis. Adult male Sprague-Dawley rats were treated
intraperitoneally with paraquat (20 mg/kg) or saline in the control group. On days 1, 3,
7, and 21 after paraquat treatment, TGF-betal and collagen expressions, TGF-betal
protein, angiotensin-converting enzyme (ACE) activity, Ang II, and hydroxyproline
contents were measured in lung tissue. Lung TGF-betalmRNA expression
progressively increased and reached a peak on day 7 after paraquat treatment.
Increases in TGF-betal mRNA expression and TGF-betal levels preceded the onset of
increased collagen I mRNA expression and hydroxyproline contents. c-myc mRNA
expressions were inversely correlated with TGF-betal protein levels in
paraquat-treated lungs. Lung ACE activity decreased after paraquat administration
and the decrement was maximal on day 7. Lung Ang II concentrations immediately
decreased after paraquat administration and the values were not related to TGF-betal

levels.



We conclude that high-dose methylprednisolone treatment increased surfactant pool
size and improved lung histology in acute stage of paraquat-injured lungs but this
augmentation could not significantly improve oxygenation throughout the ventilation
period and that TGF-betalis upregulated and contribute to the paraquat-induced lung

fibrosis and this effect is independent of the renin-angiotensin system.



