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PFOS 272 FHUR BB & & B 47 , X A4 T B2 Aty T B0 0 S B 45 & 35 32 30l 5 e e BUBT R S AR A8 e 1) g
17378

KEER: SRR 16 B g 05 N R A KR K E #BE

XEHES: 1673-5897(2012) 556505 FESES: X171.5 XEKARIRAS: A

Lung Impairments of Embryonic Rat Induced by Prenatal Perfluorooctane
Sulfonate ( PFOS) Exposure
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Abstract: Perfluorooctane sulfonate (PFOS) exposure of pregnancy of SD rat inducing lung impairments of
embryonic rat was studied. SD rats were exposed to PFOS at dosages from 5 mgkg™' to 20 mgkg™' for 7 days.
The whole pups lung was collected and the developmental condition of lung was analyzed. Morphologically, the
length and the weights of embryos significantly decreased after prenatal SD rats exposed to PFOS in a dose-de—
pendent manner. Furthermore, higher dose PFOS caused death of embryonic rat. Histological observation re—
veals that PFOS exposure inhibited the development of pups lung. Western Blot was used to detect the develop—
ment of type I /I alveolar cell. Results showed that Podoplanin, or the specific protein of type 1 alveolar
cell decreased significantly (p <0.05), while SP-C, or the specific protein of type I alveolar cell decreased but
not in a significant level. The vascular endothelial growth factor (VEGF) significantly decreased (p <0.01) in
higher doses PFOS exposure compared with the control. Therefore, these results suggested that the mechanism
on impairments of pups lung was probably induced by prenatal PFOS exposure impeding the development of
type I alveolar cell and pulmonary vascellum, which damaged the pulmonary gas exchange.
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B R R (PFOS) & — M 2L 2 fb %
T PR L ) e 3 A A 50 2 Fh 4 AL B P r AR
I 7/ LN G P )< B ml S I 2 G110 o1 T B GO
PFOS Ay hbffi A H: ) 48 10E A\ BRI L N 16 4% b
BN, IF 38 3 B YRR HOIOR R e = v A
Yres 08 1 2 BRI R R AT T2 R,
2009 4 5 H, PFOS LA B K5 A A A5 4 9y
(POPs)# 81| A CHT i EF /R BE ALY Do T AR AR
B W] PROS %88 , HBTAE N LG « 57 i i
FLIT TR EERG I 2] PFOS BYAFAE , PFOS X A BEfd B
95 A BN U2 BN (O S

PR Y], PFOS i L Wma i £ &
£SO TR i DL SNl = I LNV B )
PR A AR R AR R S LA,
RG] PFOS 2 #2 B RISE T R 5 i K
I 12 632 Lau S84 38 5 M PFOS %275 66
R R, I O , [R5 i 2 AR AR
BRLP A7 005 %, DL, 000 5 5 28 T g 5 =2 A ks
Olsen %543 , B N PFOS % % it 5 25U BUI FIE (4 95
BRAAMUE A AL Y & B R BT fig 5 PFOS
FEFEA P Han S5 IR SE , 4F ORIV 35 57) A9 PFOS
TEEEAETE T M BRI AS K A5 I S50 g B A i A
Ah, Cui 5565 CSTBL/6 UTUR/NERAESZ 42 16 d Lk
ek 2 10 %8 T°° SPFOS (12.5 mg-kg ' body
weight), T5224% 18 d.20 d LA Kz Hi AR 2 KA I £ B
FG BRI A9 SPFOS it v | & BUEE B P9 I IE
FUE i) PFOS W i fie (i, 52 2% 18 d Jif BRAA 49 il
T JF IR A B2 B I (4 PFOS Vi B 2 B 556 I ik 28 1) 2
~3 A%, 7E 1 AE SRR BRAK Y E  PROS ¥R L
ZZ2 18 Hil i B Y, R e HE T i 2 PFOS 5
SEEEENESNEZ —

AR BCAF (e ME SD K R, 71 )€ PFOS
RE RN BV PFOS B & X it iR
itV 8 V8 ), G ) 7 o i 6 4 A i S a7
HRITEN, BT 22 ] PFOS B2 5515 5 M BUIN$53 47 1y
SR DU Rt — 25 TF J I 2 W i & & B T T 2
S LR A i A PR B 28 4 UK RN A 25 AR TEA 45
HPERF AR

=

1 ##l#07 % ( Materials and methods)
1.1 FEE R

PFOS(4LJE >98% ) H Fii 1 Fluka 23 w]; IVC 3
Y157 (MN-LM 350P); 8 #i 1] v Hl(Leica 2145); 5 #
AAEY B (R AR 1X70442); 1% 2 88 (Rl 3k

4000R); Podoplanin (sc166906, Santa Cruz, 32 [#);
SP-C(sc-13979 , Santa Cruz, 3 [E); M4 P Hz A= 4 K7
VEGF (sc7269, Santa Cruz, 32 [#); B-Action (bs—
0061R,Jt 5t 1 B8 £%); Chicken polyclonal Secondary
Antibody to Rabbit 1gG-H&L (HRP )(ab6829 , Abcam );
BRAREEARC L 2P0/ B 1gG(H +L)(ZB2305 , L&t
KR AR BRA A, AR EE R L STl = 1gG
(H +L)(ZB2306 , b5t hAZ M A ARG BR A 7))
#e4i M DAB R 7] £ (ZL19031/9032/9033 , Jb 5t A2
G EYBARGIRA ).
1.2 5232 A4 A ) & R B

BT R SPF 20 SD KEL(GD11)16 H, ik
#2260 £8) g, g [ b5 4@ AL SL I S B R A
PR R (4 TR 5 : SCXK(51)2006-0009) . FliAIL 7
4 dH: X IR0 mgokg ') 4 HLOEFIREAG mee
kg )4 H,hHIEAH00 megekg )4 B, AR
(20 mgekg ') 4 H,4ZIREIEH PFOS FFEz b 7
do Z2FT GD19 438, T8 I U G B, FR DT
SEHR NG BB IE , IR A7 T - 80°C o
13 7k
1.3.1  JEAZERI

TESEHE BUARTEE (R K K il i, F e AS R b B
ZHZES.
132  #H%1% HE JL kil

B E 22 L K A s, i R ) A
ML 4 wm AV R SR TR ARE, Jrarije
R T YL, Y055 A (P ) =X AR W B L
FEIF A
133 Western Blot 4]l

B3 HMms R, IRBU A2 B &
P 00 Ve BE J B 100 g A, 2R TR M 1ok A 68 g P
VKW UK R IR AT 4 R W, RIS ¥
PR 2T 2 25 B ] = PR AE 208 T 101 1 h, in AAH
N ,4 C LR, PERS IS PS5 AH N A 90 T 2=
TAEA 2 h.f# /] DAB e} i 8, FHTik 4000R A%
RZ G F . 5 Podoplanin. SP-C+ VEGF f{) 3
IKAKF-, i B-Action fEA NS . BRAHILSR, &
H 4% AR B 74K {4 Carestream Molecular Imag—
ine MFL K FEAE., LA £54H 25 1 2 ik 5 5 B-Action
P AT i i o
14 St

SIS B K ] GraphPad Prism 5.0 #4770 #7,
FHEEILL x + SEM 37, 251 ) 3R I 8L H 25 7 24 4%
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2  Z5 B ( Results)
2.1 HAEFHN

AT LI, % G B G BRI 40 4Lk PFOS 2
FE IR TR (B 1) AR 4 [A]
T MR, & I8 PFOS 4 PRI A B & 2 5 (p
<0.05); He&i 4 i A2, PFOS 2H BUA F&AK (H R A
R 2 T A 35 25 5 (p <0.01), WK 1. S5
gL, 20 3] PFOS %2528 240 iy BB H: s Al %
KA IS5 RER A E MR, w25
SV E R G R B IS E0ET .

£ ¢

Omg-kg'! Smgkg" 10mg-kg™ 20mg-kg
1 BRERKREMELE
Fig. 1 Development of pups and lungs

*1 ZHPFOS RERBRHMGK. FERME

Table 1 Body length, body weight and lung weight of pups exposed to PFOS during pregnancy
5 oH WEH(mg-kg ")
0 5 10 20
n 39 54 56 62
/g 4.060 +0.044 3.853+£0.033"" 3.830 £0.042" 2784 £0.066" " "
K /em 3.791 £0.020 3.662 £0.020 36540016 2970 £0.037" " "
Jifi i /mg 102.6 £2 85 91.89 +4 .40 9334 +5.18 347229777

e SRR A" p<0.05," " :p <001," 7" 1 p<0.001.

22 AL¥HE Lm0

AST7) Ab B2 fiti U T A 4 o DD O R AT
HE 0 AR & B 0L . KB PFOS %6 1)
4 R IIA KT BE PROS 2 28 71 & fin Il i 5k
THA 4/ N e, ) 6 20 K b ) e 2H TR T 4
AN N AT R (B e YU S i 0 N LG DY =
19 PFOS % g 23 5200 il 1) A 8, JUH 2 v ) i 2
Fe T HEY

E 2

BaRBHRAE Y] B HE S2( 10 x20)
Fig. 2 HE staining of pup lungs
23  Western Blot # |
PodoplaninSP-C & VEGF [ Western Blot 4l

UL 3,3 3 FiRE R AR ARG U YA 3R
k. I IRIAES B-Action A HLIELIES T2 &
S0 ANFIZE IR R 2 22 i L 22 7, R 8L
Podoplanin 7F 7l & 41 335 T BRI A7 7E 10 3%
225¢(p <0.05), VEGF & PFOS 41 £k ¥ F F -5t
HRLHA7AE 525 5 (p <0.05), SP-C 7£ i Fl 4l ik
BA NEERHBEE 25 H Western Blot 2[H]
HLESTT LA Y, 223 PFOS &2 X BUIER & & 1 A%
RSN, EE A Podoplanin 482 (4 fii g 1760 40 fitg
F1 VEGF AR AR 048 % & 52 2] -

_— Po ani

- -} ActiON

Omg-kg"’ 20mg-kg"' 10mg-kg™' Smg-kg’

i sp-c 3
0100 Pooplanin 015~ € 4 VEGF
0075 3

0.10
0050 2
0025 . 0.5 1
0.000
0 5 10 20 000 55510 20 005 10 20

3 BRERBBAEE ASKRIA Western Blot ZER KR E R
Fig. 3 Western Blot and variance analysis of pup

lung protein expression
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3  i4i2( Discussion)

PFOS R FREE 15 4L o N A £t B 1 miL B K Y
WHEAE, TET L2 REEE" . B, B
PFOS & S H TR ST RO S R FHF AW
]2 ERY, Cui 4R a3 SPFOS iU 1 5 5% 5L 16
UER, Bl e 2 PFOS 15 A B R tE HHE S B 2
—PY A PFOS 17 3 fili 45 475 19 ELARBIL AT S8 AT
Olsen Z5IF 52 2wy T fili JE 1) % 75 AS i 3A"? , Han %5
AR5 M BRI AS 7 A58 i s B2 A AR A DG 2

ARIFFEAEE NSO A s Al b, gF— 2P0
T30 PFOS 28753 0 R 0 0 J5i . % 18 iR
BRI 1) &2 7 2 A v n] 8 SZ 100 ) R 8 A it T AU 4
U i T 764 248 o R ot i 4, 3 AT e o) A S
428 1 Podoplanin. SP-C X VEGF )& ik w41k,
KT 4] PFOS 2 85175 1 G BRI 05 A& 2R 1 3
BLHRA o

B 24 L BGIE I, 223 PFOS %252 2 5 28Uk i
PR ER 2 AR (p <0.05) 7 5 Z 5B 7 5 5 7
FHOCE R, IR G BRI & & AR eI VE R &
i REIEEN(G4.72 £2.97) g SGXHRAFA D
F2ER(p <0.01), & FHHRILT:. HL1% HE Y
ke & B, it BRI E (%) & 7 8 55 32 21 22 1) PFOS
TR TR W RE R T A A2 738 , Bl A 2% 58 50 12 A R 4 41
8 5 B < i s R R 4 /N ke e 8 i) West—
ern Blot ¥ il #F — 25 & ¥, Podoplanin (13 ik & 7F
R T RO BR3P (p <0.05), Podopla—
nin J&—F/NFRERAE B IR B 1, SR AE R
IR WP - e o a1 | 9 N )
N EZ AN, TR A i T R M i R, th 3R
KT A S 2 D U B v R Y PFOS 2R ER 25 i &
Aty 1 VLAY % 8 5 e fili A=A 38 46 ) R 1) 552
s N2 T 3% M) A DG AR 1 C(SP-C) S A T il
0 1L BB bR R, S 5 W 2% 1T 5K 7 6 k) R it
(5K I, PFOS % #8 HIW T SP-C My ik & BoA Ja />
{ER PRI 2% 2 5%, A PFOS 2 88 2 40 il il vt 11
RUARME A A (H S B0 il 2% 10 9K ) 284k T A 2

G B A 32 2 AL [R] B, Western Blot 5 il i
7, VEGF fRiA & B 2 k> (p <0.01), B PFOS
TR s ARG BRI A AR AT . W
DL S 25 51, 3 A145 22 PFOS % 58 23 il i
AR ER , WIEZ 8 LT MEmESEZ—,
T 7 o Y R R 2315 S E I IR O . X R4
19 PFOS 2 #5175 it 477 , v] g th Tl 1 2

290 L 2 i AL A ) e A2 B 5 R A B 5 L
i BT AR S e D BE 52 B IR o

BEAh T AT A b A B — PG, R
A sz A AR /N TARGR 2 K R i, SR
R K B FRAHEN PFOS %% 82 W n] fiE
5 SR AR PR I 258 B AT A O L 3 R R BB
EHLAHY BB e T AR st w8 4 0 988 B i 3 AL
PRIE R & HBARHLHTS A o — 5

BRAEER AN
MKHE197T—), B, 8 HI¥%, EEMA T AL S FRE,
K& SCL #FR#EIL20 25

S ik
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