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Aol7le] A DA = 7)<l d3e & 4 ok 53] k] AR ald el e Fe= S V1A
o] shtz Aolr] AW EA del 2R oJolF AR A3t & T o] AAIE $ont
ol8] 71A3} #AAH 7|2 A7 AgE wi-¢ vH|Ee.

B A7 24 A delgozA gk ARleEe] EA F AL AMAAF 7% Al 3%
£ 7P S ANEtaA) Al ekl dstgfel whe efule] AbEAFRE] Alelg B]lstaal dtgt o5 913
A GARE ddez

ste] ZAF & 6A1 ko el AlAole] dgkS SA st AR Aol hsFel wet
A ob7] ] dgto] ¥ 3t dsbo] ¥ FollM Ao eintzAlS Yo AbseA} 452 A=EAH lectin-
like oxidized LDL 4>£-4]-1(LOX-1) ¥ heat shock protein 70 (HSPZ))d& Az} 7 452 western blot-*] =}
WA seby 2A1g Fahod v, #4shelch

3 AR 2 F 2 £FY "U9hE Holt Aol W 0 dghs B
LOX-13} HSP7®] dlo] folx oz &7 AFHor olF T ¥ 559 g Helx Aol olA
ek ] Azl REe] folal Sk S #AFE S glieh
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ol 7| 2ot el efolstA, AkslEAL, 218 o &3, lectin-like oxidized LDL4~4-A], heat shock protein 70

A AL AlFe]l 24 F A7 AdHA A

e

M 2

3 S A=A glSe] Barkeel 2J3le] A

Holrlel =EHE A3 W S gute 7)s = AAE o] % (BarkerF 1989) w3t AAE
2 glofe] AT o] Fast agloz EA) o W () Ag 2 A2Y T 5o ohekat A
Aol WA ewl ol 24 F A7PEHCl = Q7] Agte] whe] EA A EolA]7el] xEHE
J3FS & 4= glv}(Coes 2005). Az W 37 (intrauterine environmeng) ©J 8k 1k
& 4 9lee Al dEd ATzl AGEl

FAAA ol ghed (o] Stod Ao st o shdgefatel o -staal) B 75 9]c} (Law ¢ Shiell 1996, Hattersely} Too-
2424 : hylee38@ewha.ac.kr _ , -
ke 1999, Huxley= 2000).:£3h EEA13]S E3)o]
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xander 2003, Bellinge} Langley-Evans 2005, Wlod-
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JekE mA ofue} efute] AbshAd
Y "oz s AR oS A
7150 A} (placental dysfunctiony ==& 4 ¢
o} (Hubel 1999, Cherg 2003).0]1] gjuke] Alsjs

A2 A2 2 (preeclampsia)zbgH A AA] 4 (in-

2o

trauterine growth retardationkA} (preterm delivery)
2 z7]okatulyd (premature rupture of membranes)

2 FAA drAIE e FA7IAe )
U=z AAEe] gr}(Ishihara 1978, Hubelk 1989,
Robert% 1989, Friedmars- 1991, Uoctilas 1994,
Schwarzg 1995). & A% AbspEAtoz <ls)
o] o}7] =+ lipid peroxidatiorg: A &3}l 7= &

Z| 2 4] (Renke?} Rainer 2003) lectin-like oxidized

LDL 484 (LOX-1)¢] w&o] azbdE YA )
ule] -g-ghod oFuba) & (syncytiotrophoblast) A 814
3] Z7lEo] 9low o]&2] Alxx}d Al (apoptosis)
Aol FAF AL AAF vE ot (Lee 5
2005). =3t 2, A4} JAAHE 1l PAkRe
A9 M= o] 52] eutzA oA efuby Ze] LOX-
10] W&} AZzAEAL v go] Jal FQl =9
Pz FAselnl S350 o)sle] ogkS Wy 9]

Sk
= Al
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FAshgcH (A 5 2007).m}ebA] & A4l
AelZh mAl9) Bobe dlel] whE AT )
P shuel Az} w5, el os
o) Wk a1 5 b
o}719] ¢} (adap-
A, el whe

(B}

[o%

TFo] & (Hnat% 2005) LOX-1% heat shock
protein 70 (HSP76% 4oz Al B 11z} 3}gld).

o2 $lsld A4k AR Aoz 24 F 64

2ol AlAele) Weke ZAsa, 2HE Aol
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LOX-1 8 HSP7G] ezt +5& 24, o8
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g dakts A ‘}930*34 o] ol Al M %*E‘& AA =Heox 24 = gk 7ped o)A 3x3x3cmt =)

° %% 2 2 AFske] Ade] o) Fo] A WrH -70C F
pstalet Ao Rake 34 F 6Aatelel  Agelz masialch
2439k YA A" AR 2she] A
gEgjon =31 A A AHES Hale= sl=y 2) Western blot analysis
soatadm o2z oer] £33 (General F723 F7 et x=4& protein extraction
Electrics, USA) Dash 3000 moel Ab&-3fe] = w  Solution (iNtRON, Koreap = 83417 #4712 &
wlE =23 zhe] P2 Aleslgoh =xE & A3}eE Fo 12,000 rpnez AAlHe] sle] HA
o} 2x2 Yatoz zJAFalcle] WeloA S=7]a ol 2 & FZ3}9lt}l. BCA Protein assay kit (Pierce,
o}s 7|70z Ape] 30 percentie] &5k Algel  USAIE olgdle] whilae FPael g3d 2
207 ¢} 5}9] 30 percentile] %3} Ao} 208, = WA 30ugE Fste 8% SDS-PAGE| 17952
409l | ttal= zhzke] AlAjole] Humb A] HZ 4 A171 %, PVDF membrane (Amersharm Biosciences,
g guke Q7o) A}ﬁs}ﬁu} hafo] i A4 Swedenp 2 =S Asigict. Membrane:
o} = AAA AA 718 zaa AAAY 78] PBS-T (0.1M phosphate buffered saline, 0.1% Tween
S Ao G AAeoIN 299 AEges  20E S A BE skim milkel 14 308 5
718etal S Folehr]aere me delze)A] 7_}7_} b HESAIA ] SolH vhEE AAAIZT 1A} A
80.93+7.40 mmHg} 49.71:+10.94 mmHE. 2, 2o ¢l LOX-1 (Santa Cruz Biotechnology, USA), HSP70
&qtze] 61.19+4.47 mmHg} 36.67+6.63 mmHg (Stressgen, Canadag+= actin (Santa Cruz Biotech-
wop goMoz w9tk (P<0.05). T2} 7+ 2ol nology, USA)S- z+z}+ 1:4,000, 1:1,000, 1:2,000
AP Yarel FEeldrWds vy = 26 skimmille] EAsted ATol A 222k F<t

T
ole Table Bl vpehd wlel gon] £ 2 o] 4 USAR & PBSTR 587 44 AlAskat A
o3t zpo]= HolA] kojrh AlAole] ZAYA|FO membran&- 1% skim milke] horse-radish peroxi-

A Ao} Bte] =& o] dgte] e Zur}h §-9 dase} 7Z3 = rabbit anti-goat 19G (Southern Bio-

\_

Moz =7 Jehtor (P<0.05),Akwe] o1, € technology Inc, USAY} goat anti-mouse 1gG (Sou-
ukEA) Al Aol glelM T = 7hl] 8-olgk o) thern Biotechnology Inc, USA 27 1:4,0002} 1:

= slolc} (Table 1). 2,0000.2 34ske] Aol 147k H-SAIZE
Protein bands: ECL solution (Santa Cruz Biotech-
2. olpuiey nology, USA}] 23}z, X-ray (Kodak, USA)Z S

% ¥ Selsisich

Table 1.Clinical characteristics of the patients

Maternal ~ Gestational Placental Birth weight Neonatal BP Maternal BP
Group age agi Wlf'gh (kg) Systolic BP Diastolic BP  Systolic BP  Diastolic BP
(year) (week) (ka) (mmHg) (mmHg) (mmHg) (mmHg)
1 32.4 39.2 0.65:0.08 3.42:0.26° 80.93+7.40° 49.71+10.94 110.00+9.61 74.298.52
2 32.0 39.3 0.6%0.06 3.14+0.36 61.19+4.47 36.6746.63 115.33+15.06 75.3312.46

Group 1, high neonatal blood pressure group; Group 2, low neonatal blood pressure group; BP, blood pressure. Valuentatea® tinesmears
SD. Differences among the means were statistically analyzed by Mann-whitney U test. Atamdikates significant difference from the lower
blood pressure group& 0.05 by Mann-whitney U test).

191
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3) IR S|Stod Al (Jackson Immunoresearch Laboratories, USAL%

Fa oA A et 222 4% Tt 2543 serun®|] 1:50002 3]AM3le] A-Zof|A] 247 vk
= (para-formaldehyde. 4°CellA 1143}t 14 & A|#3}a avidin-biotin-horse radish peroxidase
H 24 BAHe 24A7 H3AE AH Il complex (PK-6102, Vector Labratories, G&) 4F-<
o =it 5 5ume] FA= Uet Leolmel o] ATk DAB A & HxAAe AQstyet HE
3 gt E A7l F oelekE s FR5E AHSE) Moz B 9 w3l #ALe AR F 2 d|e]
A A F vekgel 313 3%sAlEleAs & Bsbaln) A (Zeiss Axioskop 2, Germang) o] -85}

Aol 1587 Aeistel Wy spstas] G DR
vk$-& z<kslar 0.1M phosphate buffered saline

(PBS)= AIF3l3iv} 0.1% triton-X 1 =3 10% 4) AR EM
donkey serum} 10% goat serum (Dako, Denmark) TE7F) 2] A= ZAA|ZL x}o|= ujA|d
T

H|So]d uhE-& AAIAZ F, dxFgFA el LOX-1 8 #gtel] whE LOX-13F HSP7Q] wale
= HSP702 1% serumi] 3]A 3} 4°Cell A over- 37 98 2AA=S FIHelor = FEAR
nightst %, 0.1M PBS. MH 3. o] A1} Q] 21 (ANCOVA) & Al A5} e}

biotinylated anti-goat 1gG (Jackson Immunoresearch 2 <19 g 5A2 SPSS version 11.0 program
Laboratories, USAE-*= biotinylated anti-mouse 1gG = & o] &-3}9] om, PZko] 0.057]9kel 7S §-2]A o)

oI:L
N =

S — (GO —
(A) ngh BP [__;T_‘ “:._u - Pt ——— {;Cct)i)g'l ngh BP [ - - — T N SN 53%1:170
— i — HSP70
Low BP [-—---u_-- T - s %C%)é_l Low BP | memmm=— bt bt~ g s actllr)l
B) 5 B) 2.5
4 o 20
< g
g £
s 3 £ 15
E <
= —_— S
3 2 = L0
) Z _
2
1 | | 0.5
_l_ 1
0 0.0
N= 20 20 N = 20 20
High BP Low BP High BP Low BP
Neonatal blood pressure Neonatal blood pressure

Fig. 1.Western blot analysis of LOX-1 expression in placentas Fig. 2. Western blot analysis of HSP70 expression in placentas

from high neonatal blood pressure (BP) group and low from high neonatal blood pressure (BP) group and low

neonatal blood pressure group. (A) Western blot assay neonatal blood pressure group. (A) Western blot assay
showing activation of LOX-1 band in placenta. (B) Dis- showing activation of HSP70 band in placenta. (B) Dis-

tribution of placental LOX-1 expression by low and high tribution of placental HSP70 expression by low and high

levels of neonatal blood pressure. A median line of box levels of neonatal blood pressure. A median line of box
means middle 50% of the data and the upper and lower means middle 50% of the data and the upper and lower
hinges of box represent 75th and 25th percentiles of the hinges of box represent 75th and 25th percentiles of the
data, respectively. The lower and higher lines represent data, respectively. The lower and higher lines represent
minimum point and maximum point of data, respectively. minimum point and maximum point of data, respectively.

Placental LOX-1 expression is increased in the high Placental HSP70 expression is increased in the high
neonatal BP group compared to the low neonatal BP neonatal BP group compared to the low neonatal BP
group P<0.05 by Mann-whitney U test). group P<0.001 by Mann-whitney U test).
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oleba shetsteiet. LOX-13} HSP7@| o] BAH o= fo3 47
A =7} o] ¢)4ict(1.62+1.10 in high BP vs 0.93
+0.48 in low BP,P<0.05/1.21-0.34 in high BP vs
0.87+0.25 in low BP,P<0.001) (Figs. 1, 2)z=43}
Hetol] w2 LOX-13} HSP7(] 3 zle]E BT
L& SAAFo = BWAZ LOX-13 HSP7(R] 24
B U AYREe ad Agelest y2 47 A Al w2 2 BARes ol
S Hal AAel2o] 77| ejukzA] oA A skt (Table 2, 3).

Western blot?A-& E3|e] LOX-1 % HSP7(]

A5Ee amy Az At Yire] e ZolA

2

1. Efgtel LOX-1 ¥ HSP70 23

Table 2. Adjusted means of placental LOX-1 protein expression Table 3.Adjusted means of placental HSP70 protein expression

in high neonatal blood pressure group and low neonatal in high neonatal blood pressure(BP) group and low
blood pressure group neonatal blood pressure (BP) group
Group Number of Adj. M density g 95% CI  p-value Group Number of Adj. M densny SE 95% CI  p-value
subject (mr) subject (mrf)
1 20 1.59 0.19 1.181.99 0.04 1 20 1.25 0.67 1.121.39 0.00
2 20 0.98 0.19 0.571.38 2 20 0.83 0.67 0.781.97

Group 1, high neonatal blood pressure group; Group 2, low neonatalGroup 1, high neonatal blood pressure group; Group 2, low neonatal
blood pressure group; Adj. M density, adjusted mean of placental LOX- blood pressure group; Adj. M density, adjusted mean of placental
1 protein expression; SE, standard error; Cl, Confidence Interval. HSP70 protein expression; SE, standard error; Cl, Confidence Interval.
Statistical analysis is carried out using ANCOVA. adjusted for birth Statistical analysis is carried out using ANCOVA. adjusted for birth
weight. weight.

Fig. 3.Immunohistochemical staining for LOX-1 in the placenta of high neonatal blood pressure group (A) and low neonatal blood
pressure group (B). LOX-1 immuno-reactivity is highly increased in high blood pressure group compared with low blood
pressure group. Scale b25um

193



(A (B) Wiz,

Fig. 4. Immunohistochemical staining for HSP70 in the placentas of high neonatal blood pressure group (A) and low neonatal blood
pressure group (B). HSP70 reactivity is highly increased in high blood pressure group compared with low blood pressure group.
Scale bar25um

2. Ef5toll Al LOX-12t HSP700H| cht MeiX=st ) efold S (fetal adaptatioryl 4ol 721 4= )
=R & o] 2o} (Beresons 1998).Eol YEE 9

o Sred TR geisd R sty wske Fajel
aa A AT e, T YAl s
=]

oo

LOX-1 == HSP76Y o3t w o z2]3}5te)
I iRl §2o] Fp v EE o] Fa Qe
oFukx 3 (syncytiotrophoblast)| ] ZAe] W
ol AL wa Agoltel e 2 o
vkncl A AJoladele] =& o] Eule|r] LOX-1
T HSP7Q] wejubgAdo] Adixoz F7he o]

<> 2oz PAEglon IR Az #EEH

Wl=x =94 (Figs. 3, 4).
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5o gl B vehor] olselAA A
o2 e 3o AnEAe #HIH w9
o} (Barker 5 1993, Barker 1995, SinghaF 2001,
Singhal 5 2003).walr AlslsAte] Ad<l7] AW
WAzt eo} 2o ool ddTelw B
31 & 7heAS S8 s £ 4 slew,
Az 3 7kFsAd o] AlAlE vt )lek(Luo 5 2006).

AT 24 A A Wke] AskeeE
o] A F Ao AdAA T2 7]b "Jﬂ%ﬂ
+ £ 7FsAE AXEt AL 24 ¥
o) szt o) 52 e *Pz}ﬂ%o
Asngkor], 1 A% ¥ 579 ¥
ol AlAelell A e Fe] d Ho
o wlste] o] Fe] wuk v AbEHEAGF]
A F7HE e A A

W] Abshee Abw 9 elel Abgge] Fdl
191el A7HAZe] A F)del] leid FAA o
&S ste ez ¥ ot (Masekis 1981,
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Walshe} Wang 1993). ROS (reactive oxygen species) ROS%! ==z ~e}lz]

A ke gloz ARl A8y - (neutrophil)
b AZPAF QARR-S) el A R Ake kel 1) shed
Z71=e] gleler (Zusterzeels 2001), 0| 52 &
Fejopuhi zol 4] ROSY QY S AFee Aoz
AAEY (Aly 5 2004). =3 Al fato] A
A7 EQ EiRkel A AbEREAre] A<l HSPT0,
nitrotyrosine residue® x|z }A13}E-(lipid peroxi-
datione] el A4 epuet Frslel glgel
B =9k (Morris 5 1998, Hempstocks- 2003).
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Abstract

Possible Implications of Placental Expressions for
Heat Shock Protein 70 and Lectidike Oxidized Low Density
Lipoprotein Receptor-1 on Postnatal Blood Pressure in Their Newborns

Si-Young Choi, Young-Mo Ahn, Jung-Won Min?, Hye-Sook Park™*, Young-Ju Kim?#,
Eun-Ae Park®4, Eun-Hee Ha'*, Hwa-Young Lee*

Department of AnatomyPreventive Medicin€éObstetrics & Gynecology, arfPediatrics,
‘Ewha Medical Research Center, School of Medicine, Ewha Womans University

The ‘fetal origin’ hypothesis propose the alteration in fetal environment result in developmental adaptation, the
permanently change in structure, physiology and metabolism, thereby predisposing to cardiovascular, metabolic and
endocrine disease in adult life. Evidence is accumulating that the fetal environment affects newborn cardiac structure
and function in humans, and blood pressure (BP) in newborn predicts the likelihood of developing hypertension in adult
life. However, few studies have reported the influence of fetal factors on BP in neonates and an attempt to relate fetal
factors to a neonate’s BP seems to be important to identify individuals at risk of developing hypertension later in life.

As the placenta is the regulator of nutrient composition and supply from mother to fetus and the source of hormonal
signals that affect maternal and fetal metabolism, appropriate development of the placenta is crucial to normal fetal
development. By virtue of these roles the placenta is in a key position to play a direct role in fetal programming. The
aim of this study was to evaluate positive relationship between placental oxidative stress and BP in their healthy
newborn offsprings, and propose to relate fetal factors to a neonatal BP.

Systemic blood pressure was measured by automated device in 68 healthy term newborns who were born at Ewha
Womans Medical Center, and their tissue samples of placentas were obtained from 40 cases which are 20 cases from
high neonatal blood pressure group and 20 cases from low neonatal blood pressure group. We investigated placental
expressions for heat shock protein (HSP) 70 and lectin-like oxidized low density lipoprotein receptor-1 (LOX-1), as
markers for placental oxidative stress using immunohistochemistry and Western blot analysis, and evaluated their
association with BP in healthy term newborn babies.

The mean values of placental LOX-1 and HSP 70 were significantly higher in newborns with high BP group
compared to those with low BP group. Increase in placental oxidative stress was associated with higher newborn
systolic blood pressure. These findings suggest that newborn blood pressure may represent prenatal influence on
cardiac structure and function.

Key words : Placenta, Fetal environment, Oxidative stress, Neonatal blood pressure, Lectin-like oxidized LDL
receptor-1, Heat shock protein 70
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