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Gene Expression of Surfactant Protein A mRNA of the Lung in Endotoxin
and Thiourea Treated Rats
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Dong Ho Shin, M.D., Tae Wha Kim, M.D., Sung Soo Park, M.D.
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Background : The surfactant protein A(SP-A) is important in the regulation of surfactant secretion,
synthesis and recycling. Since the acute respiratory distress syndrome(ARDS) is usually viewed as the
functional and morphological expression of a similar underlying lung injury caused by a variety of insults
and since abnormalities in surfactant function have been described in ARDS, the authors investigated the
different effects of endotoxin and thiourea on the accumulation of mRNA encoding SP-A.

Methods : Sprague-Dawley rats were given 5 mg/kg intraperitoneal endotoxin from Salmonella
enteritidis and 3.5 mg/kg intraperitoneal thiourea and sacrified at different time periods.

Results : 1) SP-A mRNA was significantly increased 67.0% in 6 hours and 734% in 24 hours after 5
ng/kg endotoxin treatment respectively(P<0.005, P<0.005). 2) SP-A mRNA was significantly decreased
329% in 24 hours after 3.5 mg/kg thiourea treatment(P<0.05).

Conclusions : These results indicate that the differential regulation of surfactant protein A in vivo is
evident and suggest that surfactant protein A might be differentially regulated during different kind of
insults of lung injury at different time periods without altering lung wet to dry ratios. (Tuberculosis and
Respiratory Diseases 2003, 55:257-266)
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thiourea(Fisher Scientific Company; T-101, NJ)
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3. BNA hybridization assay

Ztzkel mRNA®] A#FE HAl RNA9Q fraction
B-cytoskeletal actin mRNAS} #A#EXo] filter
hybridization WHoz Z3sqch e SP-A9
BEHEAHEAG N complementary DNA (cDNA)
of the HHF codingHHE Gem 4z 7t
subclone 3th. Anti-senset} sense HAMAE
SP6 RNA polymerase® o]&38te] gt AAgk
SO ZRE ANEFEL linealized vector microgram
(g A Zol7t 20-30 g AR AT}

0, 0.1, 05, 1.0, 25, 50 ng¥ sense AAMAS} 1
ugel RNAE 65CoA 10-15% denature ¥ 3%
9] 13 mm nitrocellulose filter (0.45 um in pore
size, Schleicher and Schuell, Keene, NH)4 10 x
standard saline citrate (SSC)/ 50% formaldehyde
& 20 pLY 718k FilterES 80TCoA 243t
799 ¥ 1M sodium chloride, 10% dextran

T THY isopropanoli AEAAANHL 5 & sulfate, 50% formamide, 1% sodium dodecyl
QF 10000 GE dAEeE F HAEL e e sulfate (SDS)E X331 prehybridization8 42
Table 1. Mortality rate after endotoxin and thiourea injection
Time after Mortality rate (%)
endotoxin and thiourea Control Endotoxin’ Thiourea™
6 hr 0 0 0
24 hr 0 1 0

" hours after endotoxin injection of 5 mg/kg

™ hours after thiourea injection of 3.5 mg/kg
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Table 2. Lung wet to dry weight ratio in 5 mg/kg endotoxin and 35 mg/Kg thiourea

injection and time course

Time after Wet wt/dry wt ratio

endotoxin and thiourea Endotoxin Thiourea
Control 502021 498%0.03
6 hr 501%£0.14 576065
24 hr 513%£0.17 511+0.09

Lung wet-to-dry ratios were used as indicators of lung injury.
Values given are mean + SEM of the number of rates.

filter® 0.2-05 mLYOE 56C A 12-14A17F 50
mL Falcon centrifuge tube WolA ZEEHA
prehybridization 3+%it}. Prehybridization $ 4X
SSC, 1DXenhardt's solution, 45% formamide,
10% dextran sulfate, 05% SDS, 0.1 mg/mL
salmon sperm DNA9] -4 filterd 0.2-05 mL
A & Bol #AEs} 5xX10° com/mLel PR
HAAIZ #e Eo] ¢DNA probeZ 6CH &5
WA 17-20A17F F¢F hybridizationdlith EE
filtere A-L0A 2XSSC, 02% SDSEHOZ 39,
65°C oA 0.1xSSC, 02% SDS £doz 3H A&
39t} Filter:s 37]%o Z3d $ scintillation
vialg Ztzt A4ttt ol mRNA® 34
A g A3l EEEMo g RE AEI

4. 85 BY
= unpaired student’s t-test® B¢
.L]’ q =7k mRNA%): /\]-o]oﬂ}\i 4137]_0}93\

3| AA Ae Epistat statistical packageE ©]
23t] &34l Probability valuet 0059 9H&

1. AlLE ¥ migae 3%

A4 zTe) ukelel APRES 0%0lA T, WEA

5 mgkg® F9 F 6A1 2 UARA ARE
& 27} (/8 (0%), 1/8 (125%)°] 9 11, thiourea 3.5
mgkgs F9 F 6AT 2 4NN AEES
zzk (/8 (0%), 0/8 (0%)°]ATHTable 1). Wet to
dry weight ratio (WDR)2 AAtlZTel nl3ty
WE2 5 mgkg 2 thiourea 35 mg/kg® X 2%
73, 7zt BARH o7 29 g Wi gl
(Table 2).

2. SP-A0| CHEt sense HAIHI EEJM

SP-A9) sense AAM] 0, 0.1, 05, 1.0, 25 2 5 ng
3 cpmFel FETA 2 ABASNE O
2t} SP-Ad] g sense AAMAY EZIA
2 Y=0.00068X-0.065 (X=CPM, Y=SP-B mRNA
A Aol 2 Ad A= 099 ot

2 2

3. W=sA 9 thiourea F0FE SP-A mRNAS|
X

SP-A mRNA%S WS4 E 19 5 mgkg 59 F
6AZF R 2AAZEIA Tl vlste  67.0%,
734%7F Zvzt Z71Eh9 2. M (p<0.005, p<0.005)(Fig.
1), ¥4 thiouread 19 35 mg/kgFa § SP-A
mRNA%L 6AIZFo| A thzaol Hlgte] 329%7}
2289 1(p<0.05), 24417 3% F SP-A mRNA
etz Hste] 281%7F 742 8E Hp=0.16)
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Fig. 2. Accumulation of SP-A mRNA after thi-
ourea administration

4. W=s2 U thiourea ¥E0IFE B-actin mRNA
9 &x

& 5979 B-actin mRNAL xR
1408+84 cpmelRiL, 6A1ZF H 24X B
-actin mRNA-2 Z}Z} 180+26 cpm 2 1935+14.7
cpmol S (Fig. 3), ®HH  thiourea FdT9 B
-actin mRNAY2 iz 133.7+93 cpm oY
3, 6A17F R 24AIelA] B-actin mRNAS 247}
125.3+15.1 cpm ¥ 123.3+2.9 cpme] 2 tHFig. 4).

Fig. 4. Differential accumulation of Beta-actin
mRNA after thiourea administration
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Alge] %& nA3AC
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ofgtttd AENET 2 UEA ¥ thiourea® A
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