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The Therapeutic Effects of
Methylprednisolone and Surfactant

in Acute Respiratory Distress Syndrome
in a Rat Model

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  To com pa re the ef fi cacy of methy lpred ni so lo ne and sur fac tant in early sta ges of acu te lung
in jury in rats and to de ter mi ne whether acu te res pi ra tory dis tress syndro me (ARDS) de ve lop ment and its res pon -
si ve ness to me di cal tre at ment co uld be as ses sed by bra in nat ri u re tic pep ti de (BNP) and pro-N type BNP. MMaa  ttee  rrii  aall
aanndd  MMeett  hhooddss::  Fo urty  rats we re ran domly al lo ca ted in to one of fi ve gro ups, with 8 rep li ca tes. Rats in the ba se li ne
gro up (gro up B) we re not sub jec ted to e it her trac he o tomy or ARDS in duc ti on, whe re as rats in sham gro up (gro up
N) we re sub jec ted only to trac he o tomy. Af ter trac he o tomy and in duc ti on of ARDS by acid as pi ra ti on, re ma i ning
rats (n= 24) we re tre a ted with eit her a sing le do se of methy lpred ni so lo ne (20 mg/kg, gro up M) or sur fac tant (100
mg/kg, gro up S) or left un tre a ted (gro up A). Six ho urs la ter, ar te ri al blo od samp les  we re col lec ted for blo od ga ses,
BNP, and Pro N-Type BNP me a su re ments. RRee  ssuullttss::  Sham trac he o tomy  did not af fect Pa O2/Fi O2 ra ti o, BNP and
pro-N type BNP le vels, or the acu te lung in jury (ALI) sco re. ARDS in duc ti on dec re a sed Pa O2/Fi O2 ra ti o by 62%
and in cre a sed BNP and pro-N type BNP le vels, as well as ALI sco re by 3.5, 2.3, and 2.4-folds, res pec ti vely. Pa -
O2/Fi O2 in gro up A was sig ni fi cantly lo wer than the con trols (p< 0.001). We no ted an in cre a se in Pa O2/Fi O2 with
methy lpred ni so lo ne and sur fac tant tre at ment (p< 0.001). Both methy lpred ni so lo ne and sur fac tant tre at ments in-
cre a sed Pa O2/Fi O2 ra ti o and dec re a sed BNP and pro-N type BNP le vels. The re was an in cre a se in BNP in the ARDS
gro up (p< 0.001). Com pa red to the ARDS gro up, sig ni fi cant reductions we re ob ser ved in the methy lpred ni so lo ne
and sur fac tant gro ups (p< 0.001, p< 0.05). BNP va lu e in gro up M was lo wer than the gro up S (p< 0.05). Pro N-Type
BNP in cre a sed in rats of the ARDS gro up (p< 0.001). ALI sco re of the ARDS gro up in cre a sed sig ni fi cantly in com-
pa ri son to the nor mal gro up (p< 0.001). Ho we ver, both tre at ment modalities fa i led to re du ce Pro N-Type BNP and
ALI sco re. Blo od Pa O2/Fi O2 ra ti o sho wed ne ga ti ve cor re la ti ons with BNP (r= -0.78, p< 0.001) and pro-N type BNP
(r= -0.81, p< 0.001) le vels. CCoonncc  lluu  ssii  oonn::  Pa O2/Fi O2 ra ti o in cre a sed whe re as BNP le vel dec re a sed fol lo wing in tra pe -
ri to ne al methy lpred ni so lo ne and in trat rac he al sur fac tant ad mi nis tra ti on in ARDS-in du ced rats. Pa O2/Fi O2 ra ti o and
BNP may be con si de red as mar kers du ring tre at ment and fol low-up of pa ti ents with ARDS.

KKeeyy  WWoorrddss::  Res pi ra tory dis tress syndro me, adult; bra in nat ri u re tic pep ti de-45; 
methy lpred ni so lo ne; pul mo nary sur fac tant.   

ÖÖZZEETT  AAmmaaçç::  Sı çan lar da akut ak ci ğer ha sa rı nın er ken aşa ma la rın da me til pred ni zo lon ve sür fak ta nın et kin li ği ni
kar şı laş tır mak ve akut so lu num sı kın tı sı sen dro mu (ARDS) ge li şi mi ile tıb bi te da vi ye ce va bı nın be yin nat ri ü re -
tik pep tid (BNP) ve pro-N ti pi BNP ile de ğer len di ri lip de ğer len di ri le me ye ce ği ni be lir le mek. GGee  rreeçç  vvee  YYöönn  tteemm  --
lleerr::  Kırk sı çan rast ge le beş gru ba ay rıl dı. Ba zal grup ta ki (Grup B) sı çan la ra ne tra ke o to mi ne de ARDS in dük si yo nu
uy gu lan dı, oy sa sham gru bun da ki (Grup N) sı çan la ra tra ke o to mi ya pıl dı. Asit as pi ras yo nu ile ARDS in dük si yo -
nu nun ar dın dan ge ri ka lan sı çan la ra (n= 24) ya tek doz me til pred ni zo lon (20 mg/kg, Grup M) ve ya sür fak tan (100
mg/kg, Grup S) ve ril di ve ya hiç bir te da vi ve ril me di (Grup A). Al tı sa at son ra ar ter yel kan gaz la rı, BNP ve pro-N
ti pi BNP öl çüm le ri için fe mo ral ar ter kan ör nek le ri alın dı. BBuull  gguu  llaarr::  Sham tra ke o to mi ope ras yo nu Pa O2/Fi O2 ora -
nı nı, BNP ve pro-N ti pi BNP dü zey le ri ni ve akut ak ci ğer ha sa rı (ALI) sko ru nu et ki le me di. ARDS in dük si yo nu
PO2/Fi O2 ora nı nı %62 ora nın da azalt tı ve BNP ve pro-N ti pi BNP dü zey le ri ni art tır dı ve ALI pu a nı nı sı ra sıy la 3.5,
2.3 ve 2.4 kat ar tır dı. Grup A’ da Pa O2/Fi O2 kon trol le re gö re an lam lı de re ce de da ha dü şük tü (p< 0.001). Me til pred -
ni zo lon ve sür fak tan te da vi si ile Pa O2/Fi O2’de de bir ar tış sap ta dık (p< 0.001). ARDS gru bun da BNP’de ar tış var -
dı (p< 0.001). ARDS gru bu ile kar şı laş tı rıl dı ğın da, me til pred ni zo lon ve sür fak tan grup la rın da an lam lı dü şüş
göz len di (sı ra sıy la p< 0.001, p< 0.05). Grup M’de BNP de ğe ri Grup S’den an lam lı şekil de dü şük tü (p< 0.05). Pro-
N ti pi BNP ARDS gru bu sı çan lar da art tı (p <0.001). ARDS gru bu nun ALI sko ru nor mal gru ba gö re an lam lı şekil -
de art tı (p <0.001). An cak, her iki te da vi pro-N ti pi BNP ve ALI sko ru nu azalt ma da ba şa rı sız ol du. Kan Pa O2/Fi O2
ora nı, BNP (r= -0,78, p< 0.001) ve pro-N ti pi BNP (r= -0,81, p< 0.001) dü zey le ri ile ne ga tif ko re las yon gös ter di.
SSoo  nnuuçç::  ARDS in dük len miş sı çan lar da in tra pe ri to ne al me til pred ni zo lon ve in trat ra ke al sür fak tan uy gu la ma sı nı
ta ki ben BNP dü ze yi aza lır ken Pa O2/Fi O2 ora nı art mış tır. Pa O2/Fi O2 ora nı ve BNP ARDS ’li has ta la rın te da vi si nin
iz len me si için mar ker ola rak kul la nı la bi lir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: So lu num sı kın tı sı sen dro mu, ye tiş kin; beyin natriüretik peptid-45; 
me til pred ni zo lon; pul mo ner sür fak tan    
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cu te res pi ra tory dis tress syndro me (ARDS)
is a func ti o nal di sor der of the pul mo nary
ca pil lary en dot he li a and al ve o lar epit he li a

re sul ting from di rect or in di rect in sult to the
lungs.1,2 Gas tric acid as pi ra ti on can ca u se se ve re
acu te lung in jury (ALI) with cha rac te ris tics si mi lar
to that of ARDS.3 In cre a sed ca pil lary per me a bi lity
re sul ting from dec re a sed blo od oxy gen sa tu ra ti on
le ads to a vas cu lar le a ka ge (exu da ti ve pha se) du ring
the pat hoph ysi o lo gi cal se qu e la e of the hu man
ARDS. This eff lu en ce be co mes ap pa rent as a gro -
wing pe ri vas cu lar and in tra al ve o lar ede ma (E) with
in fil tra ti on of non cel lu lar blo od fac tors, li ke fib rin,
in to the lung al ve o li.4,5 The se det ri men tal al te ra ti -
ons le ad to an in cre a se in in hi bi ti on of sur fac tant
ac ti vity.4

The ma jor ca u ses of mor ta lity in pa ti ents who
sur vi ve acu te lung in jury/ARDS (ALI/ARDS) de-
velop du e to the ex ten si ve tis su e re mo del ling and
fib ro sis.5,6 Glu co cor ti co ids in hi bit both acu te, and
par ti cu larly, chro nic inf lam ma tory pro ces ses. 
Inf lam ma ti on can be in hi bi ted re gard less of the
eti o logy. Methy lpred ni so lo ne can pre vent de ve -
lop ment of pul mo nary in jury when gi ven be fo re
or at the be gin ning of the inf lam ma ti on.7 Sur fac -
tant is a subs tan ce that dec re a ses al ve o lar sur fa ce
ten si on and pro tects pul mo nary mec ha nics and
flu id ba lan ce. Sur fac tant plays a mo du la ting ro le
in the im mu ne system vi a in hi bi ting the cyto ki ne
ex pres si on and sup pres sing the re le a ses of pro-inf -
lam ma tory cyto ki nes, tu mor nec ro sis fac tor-alp -
ha (TNFα), and in ter le u kin-6 (IL-6).8 Bra in
nat ri u re tic pep ti de (BNP) and N-ter mi nal frag-
ment bra in nat ri u re tic pep ti de (Pro N-type BNP)
are sec re ted from the he art.9 It may be ele va ted in
ARDS pa ti ents, which can be used to dif fe ren ti a -
te the pul mo nary eti o logy from the car di ac eti o -
logy.10,11

In the pre sent study, we exa mi ned chan ges in
his to logy and ar te ri al blo od ga ses in res pon se to in-
tra pe ri to ne al methy lpred ni so lo ne or in trat rac he al
sur fac tant ad mi nis tra ti ons in early sta ges of acu te
lung in jury in du ced by acid as pi ra ti on in rats. We
al so ai med to de ter mi ne whet her the de ve lop ment
of ARDS and res pon se to tre at ment can be mo ni -
to red by BNP and pro-N type BNP.

MA TE RI AL AND MET HODS

RATS

Forty ma le Spra gu e Daw ley rats we ig hing 270-280
g we re ob ta i ned from the Me di cal Ex pe ri ments
and Re se arch Cen ter of Ata türk Uni ver sity. The
ex pe ri men tal pro ce du res men ti o ned be low we re
ap pro ved by the Et hics Bo ard on Ex pe ri men tal
Ani mal Use. Rats we re di se a se-fre e and not used
in any ex pe ri ment be fo re or ex po sed to any drug
pri or to our ex pe ri ment. They we re on a stan dard
di et.

EX PE RI MEN TAL GRO UPS

Rats we re al lo ca ted ran domly in to five gro ups with
eight rep li ca tes: Ba se li ne gro up (Gro up B), not sub-
jec ted to trac he o tomy and ARDS in duc ti on; sham
or nor mal gro up (Gro up N), sub jec ted to trac he o -
tomy; and ot her 24 rats we re sub jec ted to trac he o -
tomy and ARDS in duc ti on. They we re then furt her
di vi ded in to three sub gro ups to be not tre a ted
(Gro up A) and tre a ted with methy lpred ni so lo ne
(Gro up M) or sur fac tant (Gro up S).

SUR GI CAL IN TER VEN TI ONS, ARDS IN DUC TI ON, AND
TRE AT MENTS

Af ter eight ho urs of fe ed dep ri va ti on, all pro ce du -
res we re per for med un der ge ne ral anest he si a. Rats
in all gro ups we re in jec ted with 0.06 mg at ro pi ne
sulp ha te (0.25 mg/ml, Ga len İlac San, Tür ki ye) and
50 mg/kg thi o pen tal in tra pe ri to ne ally for im mo bi -
li za ti on for fe mo ral ar tery cat he te ri za ti on whi le
bre at hing spon ta ne o usly. A 24G in tra ve no us pol y-
eth yle ne can nu la was pla ced in si de the fe mo ral ve -
in af ter isolating it ca re fully from the sap he no us
ner ve and the cannula se cu red with a 3/0 non-tra -
u ma tic silk su tu re thre ad on pro xi mal and dis tal
seg ments of the ar tery. Rin ger lac ta te so lu ti on was
gi ven as the ma in te nan ce flu id.

Af ter anest he si a in duc ti on, in jec ti on of 50
mg/kg thi o pen tal in tra pe ri to ne ally, cer vi cal re gi -
ons of the rats in Gro up N we re sha ved. A ver ti cal
in ci si on was ma de at the mid li ne, 1 cm abo ve the
ca ri na, and using a 14G i.v. can nu la, a trac he o tomy
can nu la was pla ced. Anest he si a was ma in ta i ned by
in ha la ti on of 35% oxy gen and 3% se vo ra ne (Se vof -
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lu ra ne, 250 ml, Ab bott, U.S.A). Res pi ra ti on was as-
sis ted by vo lu me-con trol led mec ha ni cal ven ti la tor
(Ser vo 900 D, Si e mens, Swe den). The mec ha ni cal
ven ti la tor was set at 7 ml/kg for the ti dal vo lu me
(Vt) and 60/min fre qu ency of bre at hing (f). Pe ak
ins pi ra tory pres su re was 20 cm H2O whi le the in-
s pi ra ti on/ex pi ra ti on ra ti o was set at 1:2.

Af ter trac he o tomy, ARDS in duc ti on was per-
for med vi a ad mi nis tra ti on of 0.1 mol/l HCl (pH:
1.25) in to the lungs at a do se of 0.4 ml/kg. The acid
was ins til led drop-by-drop in trat rac he ally; half of
the acid was gi ven whi le the ani mal lied at left-la -
te ral po si ti on and the re ma i ning half when the an-
i mal was at right-la te ral po si ti on.3

Upon ARDS in duc ti on, rats in Gro up M we re
in jec ted with a sing le do se of in tra pe ri to ne al
methy lpred ni so lo ne (20 mg/kg; Pred nol-L, 20 mg
lyop hi li zed methy lpred ni so lo ne vi al, 2 ml dis til led
wa ter, Mus ta fa Nev zat İlaç San, Tür ki ye) at the
early sta ge of lung in jury. Rats in Gro up S we re ad-
mi nis te red 100 mg/kg sur fac tant thro ugh trac he a
(Sur van ta, be rac tant, in trat rac he al sus pen si on, 25
mg phosp ho li pids and 9 mg so di um chlo ri de/ml, 8
ml, Ab bott, U.S.A). On the other hand, a gro up of
rats we re not tre a ted (Gro up A).

SAMP LE COL LEC TI ON

Fe mo ral ar tery cat he te ri za ti on was per for med to
me a su re ar te ri al blo od gas le vels and draw blo od
samp les in all gro ups. Af ter a sta bi li za ti on pe ri od
of 30 mi nu tes in Gro up B and six ho urs in ot her
gro ups, blo od samp les for ar te ri al blo od gas, BNP
(As say Pro, As say Max Rat BNP-32 ELI SA Kit, Lot#
0112824, USA) and Pro N-type BNP (Bi o me di ca,
BNP Frag ment EI A, Lot# L74BM, USA) we re ob-
tained from the fe mo ral ar te ri es of the rats.  Rats
we re sac ri fi ced at the end of the pro ce du re with ti -
o pent hal.

Fi ve rats di ed du ring fe mo ral ar te ri al cat he te -
ri za ti on, while pla cing trac he o tomy can nu la, or
ma in ta i ning mec ha nic ven ti la ti on.

HIS TO PAT HO LOGY

Lungs we re ex ci sed and fi xed in 10% for mal dehy -
de. Fi ve-se ven mic ron-thick sec ti ons we re sta i ned
with he ma toxy li n-eo sin and exa mi ned un der light

mic ros co pe (Oly mpus EX50, X40-X400, Ja pan) un -
der X200 mag ni fi ca ti on. Acu te lung in jury (ALI)
was eva lu a ted by the sum of pre sen ce of al ve o lar
con ges ti on, he morr ha ge, in fil tra ti on of ne ut rop hils
to or the ir ag gre ga ti on in the al ve o lus or ves sel
walls, and thic ke ning of the al ve o lar wall/for ma ti -
on of hya li ne mem bra ne. Sco res we re gi ven as 0, 1,
2, 3 or 4 for mi ni mal (neg li gib le), mild, mo de ra te,
se ve re, or ma xi mal da ma ge, res pec ti vely.

STA TIS TI CAL ANALY SIS

Krus kal-Wal lis test was used to com pa re con ti nu -
o us va ri ab les and the Chi-squ a re for ca te go ri cal va -
ri ab les.  Bi nary com pa ri sons we re per for med using
Dun nett’s post hoc analy sis. A p-va lu e less than
0.05 was con si de red as sta tis ti cally sig ni fi cant.

RE SULTS
Sham trac he o tomy ope ra ti on had no effect on Pa -
O2/Fi O2 ra ti o, BNP and pro-N type BNP le vels, or
ALI sco re when com pa red with ba sal gro up (Tab le
1). ARDS in duc ti on dra ma ti cally dec re a sed Pa -
O2/Fi O2 ra ti o (by 62%), which was ele va ted at a si -
mi lar mag ni tu de by methy lpred ni so lo ne (by 127%)
and sur fac tant (by 143%) tre at ments. Pa O2/Fi O2 in
Gro up A was sig ni fi cantly lo wer than the con trols
(p< 0.001). We no ted an in cre a se in PO2/Fi O2 with
methy lpred ni so lo ne and sur fac tant tre at ment (p<
0.001). Both methy lpred ni so lo ne and sur fac tant tre -
at ments in cre a sed Pa O2/Fi O2 ra ti o and dec re a sed
BNP and pro-N type BNP le vels.  Both methy lpred-
ni so lo ne and sur fac tant tre at ments dec re a sed BNP
le vel at 60 and 39%, res pec ti vely, com pa red with
Gro up A. The re was an in cre a se in BNP in ARDS
gro up (p< 0.001). Com pa red to the ARDS gro up, sig-
ni fi cant reductions we re ob ser ved in the methy l-
pred ni so lo ne and sur fac tant gro ups (p< 0.001, p<
0.05). BNP va lu e in Gro up M was  lo wer than Gro -
up S (p< 0.05). Pro N-Type BNP was higher in rats
of the ARDS gro up (p< 0.001). ALI sco re of the
ARDS gro up was higher sig ni fi cantly when com pa -
red to the nor mal gro up (p< 0.001). Ho we ver, both
tre at ments fa i led to re du ce Pro N-Type BNP and
ALI sco re. Blo od Pa O2/Fi O2 ra ti o was ne ga ti vely
cor re la ted with BNP (r= -0.78, p< 0.001) and pro-N
type BNP (r= -0.81, p< 0.001) le vels.



His to lo gi cal ap pe a ran ces of the lungs of rats in
gro ups B, N, A, M, and S are shown in Fi gu res 1-5,
res pec ti vely.

DIS CUS SI ON
In this study, an ARDS mo del was de ve lo ped by
HCl as pi ra ti on in rats and then tre at ment ef fi cacies
of methy lpred ni so lo ne and sur fac tant were com-
pa red with res pect to ar te ri al blo od gas and lung
his to logy. Mo re o ver, sig ni fi can ce of al te ra ti ons in
BNP and pro-N-type-BNP du ring in duc ti on and
tre at ment of ARDS was qu es ti o ned. BNP and pro-
N-type-BNP are po wer ful prog nos tic mar kers in
pa ti ents with car di ac di se a se11 and BNP has be en
de mons tra ted to pre dict out co me in acu te res pi ra -
tory dis tress syndro me. Pa ti ents with acu te res pi -
ra tory dis tress syndro me (ARDS) suf fer from ot her
ill nes ses such as car di ac and pul mo nary de ran ge -
ment as so ci a ted with right ven tri cu lar stra in and
non car di o ge nic pul mo nary ede ma. The se can al ter
con cen tra ti ons of car di ac nat ri u re tic pep ti des.10

Cor ti cos te ro ids are shown to act as im mu ne-
mo du la tors and an ti-inf lam ma tory agents in the
tre at ment of ARDS, but the re is no con sis tent evi -
den ce abo ut the ir op ti mal do se, ti ming, and du ra -
ti on.12 Re cently, Me du ri et al.13 fo und that the early

use of low-do se pro lon ged methy lpred ni so lo ne in
pa ti ents with se ve re ALI/ARDS sig ni fi cantly re li e -
ved the syste mic inf lam ma tory res pon se and im-
pro ved pul mo nary and ex tra pul mo nary or gan
func ti on. Wang et al.5 re por ted that low-do se de x-
a met ha so ne could re du ce pul mo nary inf lam ma ti -
on and fib ro sis af ter LPS-in du ced ALI in rats.
Ste in berg et al.14 re por ted that methy lpred ni so lo -
ne co uld be harm ful to the pa ti ent if star ted 2 we -
eks af ter ARDS had developed. Ste ro ids en han ce
pul mo nary func ti ons and im pro ve sur vi val vi a sup-
pres sing the cel lu lar and bi oc he mi cal mar kers of
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FIGURE 1: Histopathological appearance of lung of a rat not subjected to

tracheotomy and ARDS induction (LM, H&E, x200).

Group B Group N Group A Group M Group S

PaO2:FiO2 538 ± 45 520 ± 41 202 ± 23 459 ± 35 491 ± 37

(Min-max) (487-600) (460-587) (195-212) (432-487) (470-520)

Median 528 518 202* 461 482

BNP, ng/ml 0.09 ± 0.01 0.17 ± 0.02 0.60 ± 0.07 0.25 ± 0.02 0.38 ± 0.03      

(Min-max) (0.08-0.14) (0.10-0.15) (0.42-0.85) (0.23-0.30) (0.30-0.40)       

Median 0.10 0.14 0.63ab 0.24+ 0.38+b

Pro-N BNP fmol/ml 292 ± 25 309 ± 35 714 ± 69 560 ± 39 552 ± 39          

(Min-max) (231-346) (255-367) (687-742) (475-600) (500-605)

Median 292 302 719+ 518+ 562+

ALI score 1.38 ± 0.1 1.50 ± 0.1 3.63 ± 0.6 3.13 ± 0.4 3.38 ± 0.4  

(Min-max) (1-2) (1-2) (3-4) (3-4) (3-4)

Median 1 1.5 4+ 3+ 3+

TABLE 1: Brain natriuretic peptide (BNP) and pro-N type BNP levels, PO2/FiO2 ratio, and acute lung injury (ALI) score 
in acute respiratory distress syndrome (ARDS) and upon its treatment with a single dose of intraperitoneal 

methylprednisolone (20 mg/kg) or intratracheal surfactant (100 mg/kg).

Group B= group of rats not subjected to tracheotomy surgery and ARDS induction; N= group of rats undergone tracheotomy surgery without ARDS induction; A= group of untreated

rats after ARDS induction; M= group of rats treated with methylprednisolone after ARDS induction; S= group of rats treated with surfactant after ARDS induction. Values are mean ±

SD. *significant differences from other groups (p< 0.001). +significant differences from Group B and Group N. (P< 0.001). a significant differences from Group B, Group N and Group

M (P< 0.001). bsignificant  differences from Group M (P< 0.05). 
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inf lam ma ti on.15 Me du ri et al.13 re por ted re duc ti ons
in lung in jury and mul tip le or gan dysfunc ti on sco -
res when methy lpred ni so lo ne was gi ven for 28
days. Si mi larly, An na ne et al.16 sho wed that mor ta -
lity in ARDS re du ced with ste ro id tre at ment in
early sta ge. Zho u et al.17 re por ted that low-do se hy-
dro cor ti zo ne tre at ment had the most re mar kab le
ef fects of im pro ving the bi o lo gi cal in de xes of lung
in jury, inf lam ma tory me di a tors and pat ho lo gi cal
chan ges in rats. A me ta-analy sis sho wed that high
do se cor ti cos te ro ids for a short ti me was not sug-
ges ted in the tre at ment of early-sta ge ARDS.18 In
fact, pro lon ged glu co cor ti co id tre at ment was
shown to re sult in sig ni fi cant im pro ve ment as well
as sur vi val ra te.19 In the pre sent ex pe ri ment, a sin-

g le do se of methy lpred ni so lo ne ad mi nis tra ti on in-
tra pe ri to ne ally in early sta ge of ARDS re sul ted in
ar te ri al blo od gas oxy ge na ti on and re duc ti ons in al -
ve o lar con ges ti on, he morr ha ge, ne ut rop hil in fil -
tra ti on and for ma ti on of hya li ne mem bra nes..
Ho we ver, ef fects of re pe a ted corticosteroid admin-
istration re ma in to be in ves ti ga ted.

Sur fac tant used in this study was ex trac ted
from bo vi ne lung and ad mi nis te red di rectly to the
lungs. Haf ner et al. re por ted a do se-de pen dent in-
cre a se in re du ced Pa O2 by pro te in-con ta i ning sur-
fac tants.20 Play for and Nootigattu sho wed that
exo ge no us sur fac tant tre at ment im pro ved oxy ge na -
ti on and dec re a sed mor ta lity.21 Hal li day re por ted
that na tu ral sur fac tants we re be ne fi ci al when ad mi -

FIGURE 3: Histopathological appearance of lung of an ARDS-induced rat

(LM, H&E, x200). FIGURE 4: Histopathological appearance of lung of an ARDS-induced rat

treated with intraperitoneal methylprednisolone (LM, H&E, x200).

FIGURE 2: Histopathological appearance of lung of a rat undergone tra-

cheotomy (LM, H&E, x200).

FIGURE 5: Histopathological appearance of lung of an ARDS-induced rat

treated with intratracheal surfactant.  (LM, H&E, x200).
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