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Placental 11p-Hydroxysteroid Dehydrogenase Type 2 mRNA
Expression in Low Bith Weight Newborn at Birth: Associated with
Maternal and Cord Blood Cortisol and Cortisone Level
Gyu Yeon Choi, M.D,, Bo Ra Park, M.D., Jeong Jae Lee, M.D., Im Soon Lee, M.D,

Department of Obstetrics and Gynecology, Soonchunhyang University Seoul Hospital,
University of Soonchunhyang College of Medicine, Seoul, Korea

Objectives: It is known that the placental 11B-hydroxysteroid dehydrogenase type 2 (11B-HSD2) works as a
functional barrier that protects the fetus from maternal cortisol. In case of placental insufficiency such as pregnancy
induced hypertension (PIH), placental 113-HSD2 mRNA expression decreases and maternal and fetal serum cortisol and
cortisone level changes. Current study investigated the change in the expression and the role of 113-HSD2 and also
its effect on birth weight in the low birth weight (LBW) newborn.

Methods: 27 term singleton neonates born at the gestational age between 37 weeks and 42 weeks of gestation from
March 2009 to March 2010 were enrolled. The participants include 15 normal weight newborns (birth weight > 2,500
gm) and 12 LBW newborns (birth weight < 2,500 gm). At each delivery, placental tissue was collected to determine
the 118-HSD2 mRNA expression by real-time RT-PCR. The maternal venous and cord blood sample were collected
to determine plasma cortisol and cortisone in both groups. Statistical analysis was done by independent t-test, one-way
ANOVA.

Results: Expression of placental 113-HSD2 was significantly decreased in LBW. In both control and LBW, maternal
cortisol level was higher than umbilical cord‘s cortisol level. On the other hand, maternal cortisone levels was
significantly lower than umbilical cord's cortisone level. In umbilical artery (UA), cortisol level of LBW appeared
significantly lower than that of control group. The ratio of cortisone to cortisol in maternal blood was lower than in
umbilical blood. In UA, the ratio in LBW is lower than control. In umbilical vein, the ratio is not decreased
significantly.

Conclusion: The result showed that the decreased expression and activity of placental 113-HSD2 in LBW is related
to the change in the concentration of cortisone and cortisol in maternal and fetal serum which would further affect the
birth weight. Further study is necessary to investigate the role of placental 113-HSD2 in glucocorticoid hormone
metabolism and its related factors. In addition, the future study need to consider the effects of other placental endocrine
regulator to explain the unexpected change in the concentration of cortisol and cortisone.
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2 mLE HAE ol %11 5, 200 ul
gho] A4l & AFRolA] 238 SF RS & 4C°ﬂ*1
14,000 pm 0.2 1587+ AE2|seieh Adeeld 4
SHE N2 2 mL PR $71 F isopropanol
500 uLE ol 4loj & A

B 4Co||A] 14,000 rpmOE 105 FoF YAlH ] 8}‘2‘13}-
Arzolo AA & PAEE T vpeke] HAE (peller)o]]

70% ethanol 1 —g— /-\,-, 32 5 10,000 tpm O &2 SEZT 4
o

=)

Ztl Nucdease free water 300 uLE /%]10_ <> =4
RNA= NanoDrop ND-1000 SpectrophotometerS- ©]-8-5}0]
=52 Z AF5}al, Bioanalyzer 2100 (Agilent, USA)}-S o]-&
ato] RNA AJeE A4S &, DNA 94 H7kx] -70C
of Hstelrt.

OPNI

(2) c(DNA §FAJ 3} Real time quantitative RT-PCR (qQRT-PCR)

AB high capacity RNA-to-cDNA Kit (Applied Biosystems,
USAYE 0] 85}10] % RNA 1 ugO.& 20 L] (DNAZ 3}
KEteITh HA 1 pgol] SIS RNAG] 252 41014
Z 9 ml7} H =5 42 & 2xRT Buffer 10 uLe} 20xEnzyme
Mix 1pLE Y31 42 & d5FollA 123 vke A7l &
37°CoflAf 60k F<eF HEEAIFTE 95CollA 5 F3F 7h

dslo] v ZFA|FTE AT DNAE -20CofA
AR AR Bt

F4E DNAS o]-galo] 2t AlRHe] 11BHSD
Z}-9] ¥1&-S Tagman ProbeE ©]-23} real time PCR 7]<&
= olgste] A2 d=e sk3itk 11B-HSD22} house
keeping gene?l 18S rRNAQ] primeri= ABI (Applied Biosystems,
USA)O| A A primerS AFE-5}T} (Assay ID: Hs0038-
8669 ml HSD2, Hs99999901 sl 185). HRS-oHO] A2 2x

Tagman Gene Expression master mix 10 pL, 20xTagman probe
& Primer mix 1 pL, cDNA 0.5 pL, Distilled Water 8.7 pL&
A7Vste] & 20 Lo whgolo] & 3}o] Real Time
PCR & =303}tk vRSA)7E AL 95ColA 1087
HES-A)7) 31 95 Col| A 30%, 60°CoA] 1827} uFS-2 A7
t}. o]2]3t ¥-S 2 AL ABI 7900HT® Sequence Detection
System (Applied Biosystems, USA)S ©]-838}o] 40 cyce=

2% 2| 321 MAHZE M0t EHE 11B-HSD 2mRNA 23

4 gl | Z2EdT} TEEs
cortisol and cortisone)

2 F2E]S =42 Direct chemiluminescentS- ©]-8-5t
competitive immunoassay 2 =7 35}99 T} (ADVIA CentaurTM
Cortiso Lite Reagent and Solid Phase, Simens, USA). ZAAFY
g= ZE WY BEA7)91 ADVIA Centaur XP (Simens, USAYS
83 24

p 4

=4 (Plasma level of

o)

HHH O 2 direct chemiluminometric technology
0235t competitive immunoassay 2 =451t HAY|

O
T2 E]EL Lite ReagentQ] acridinium ester 2 3EA| S

1o

cortisol1} solid phase2] polyclonal rabbit anti-cortisol antibody
o Alste] AR H
antibody+= solid phase 2] paramagnetic particleso| 4] 2§ 2
3]0l @)= monoclonal mouse anti-rabbit antibody@} A3}t
Sl 24 9] | ATke 0.2 ul/dLo]al, intra-assay & inter-assay
coefficient of variation-2 Z}Z} 3.0-5.1%2} 4.0-6.4% 3T}

1] polyclonal rabbit anti-cortisol

g2 F2E]L =42 Tandom mass spectrometry (API
4000, Applied Biosystems, Foster City, USA)7]7]2} Cortisone
A]OF (Sigma, St. Louis, MO, USA)<- ©]-8-5}o] 45131tk
o] WPHL 1= 7] mass spectrometry (MS)E QA A5
A Ao ARt 2471715 ]85k atmospheric
pressure chemical ionization (APCI)L} electrospray ionization
(ESD) 22 0} 23p8 S AFg51o] o] 23kEl B o] AR}
(quadrupole)of] T=&ato] ZlgfFa}l Z6}2] H] (ration of mass/
charge)o]| whe} HEE Il G 7= Eshs A
Ae A Hrk olefgt A L) 7|Nkste] €3
O EASE REEE SRS B RAOR o Sfstol
Q3 H=70A WHEEE4Y ol vlasiA AT
A ST

5) B4 £4

27 2L oJal EA 22k SPSS version 14.0 (SPSS
Inc., Chicago, IL, USA)S o] 859l o, &= o ajo|o] =
AREL = HE ¢ A (independent samples t tests)S
ol-g-3to] mlarstley. @Y W I=E|EY} A2EE g
2o AduR] BEAMEA] (one-way ANOVA)S- AR5}
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CHet=2 M Eforefeta|X| M7 3=

o] 8|5}l Turkey's post-hoc HPHL AFR-5Fo] AL

AR 4 Al AlFol o IZ2EE A=EE

7o) AFA| = Pearson correlation coefficient S ©]-8-3}o]
A

shich P gk 005 njukel 495 FAH o4

o

1 9%

2~
A

%

% 270) Ao} 2 Qo] T o)52) A
X B8 Table 10] RoFIQITh AAAIFolET A7)
Zaolze] BAe) Uoloh 2il A AEedBe Aol
7F IStk 24 Al Ejok AlSt EiHE F A= AAE
ool HIg| AT Al W3Rk
(Table 1).

2. €4k 11 3 -HSD2 mRNA ¥&

et 1B-HSD2 WAL ARAF 2NN AR
okl e oA ket Fig D.

BgAZ I ARFEANE B BB
SEEE SR AtER @ A PR o] v
o 230 A= A 24 HUT} Fig 20, F F BE A
dhslat i B2Es Sl Aolrt ggich 4

Table 1. Patient demographics

Aot AATEAY oL F2EE e BAE
T} A el - Folgt o)zt gl oy, AldhE™
O] - ARt vla] MAlFEAotellA f-olsHA
Wk} (Fig. 2B).
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Fig. 1. Placental 11—HSD2 mRNA. Placental tissues
were collected from normal term deliveries and term
deliveries complicated with idiopathic LBW. Total RNA
was extracted from placental tissues, and levels of 11
B—HSD2 mRNA were quantified by gRT—PCR. Data are
presented as mean®=SEM (n=12).

", X0.05 vs. control.

Demographic data Controls (n=15) LBW (n=12)
Maternal age (years) 32.3£1.38 30.7£0.98
Gestational age (weeks) 39.4£0.41 37.8£0.23
Birth weight (g) 3472.5+119.17 2289.21+99.72"
Placental weight (g) 702.5+53.12 496.7 £26.55"

Data are presented as mean=*SEM.
" /X0.05 vs. control.
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Fig. 2. Plasma cortisol levels. Blood samples were
collected from maternal vein (MV), umbilical artery (UA)
and vein (UV) at delivery, and plasma was harvested.
Levels of cortisol in plasma samples were determined
by a standard radioimmunoassay, and plotted to facilitate
comparisons either within (A) or between (B) LBW
and control groups. Data are presented as mean+SEM
(n=12). *, /&0.01; ™, /0.05.
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Fig. 3. Plasma cortisone levels. Blood samples were
collected from maternal vein (MV), umbilical artery (UA)
and vein (UV) at delivery, and plasma was harvested.
Levels of cortisone in plasma samples were determined
by a standard radioimmunoassay, and plotted to
facilitate comparisons either within (A) or between (B)
LBW and control groups. Data are presented as mean=
SEM. °, /&0.01; ™", A<0.05.

A} AEuo] A ARFEARLA §ol5)
7 orort Agueld EAAel Fope giglch
(Fig. 3B).

gt 113-HSD2 S EE Ueldls FZE|E/T2E
& vl AR ARSEA okt EFol A Al
Fun} Ah g uls) mAFol|A Wttt (Fig. 4A).
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Fig. 4. Plasma ratio of cortisone to cortisol. Blood samples
were collected from maternal vein (MV), umbilical artery
(UA) and vein (UV) at delivery, and plasma was
harvested. Levels of cortisone and cortisol in plasma
samples were determined by standard radioimmu—
noassays, and the ratio of cortisone to cortisol was
then calculated. Plasma ratios of cortisone to cortisol
were plotted to facilitate comparisons either within
(A) or between (B) LBW and control groups. Data are
presented as mean*+SEM. *, /0.01; ™", /0.05.
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CHet=2 M Eforefeta|X| M7 3=

OF3t AZlA} SAlake] ofe- lAEt FHel <f3)
71 7)s0] 2EH:

gjute] 1IpHSD? Wl A9e mAlo|A] 23she 2
samaEzo|Eo] gof kd oS ZrpAA A0
2 o} whgo] 9ake 7 Hrk” et 11p-HSD2 &
o] A5t Aehot wA| FRa2e si0]E o] ThEd
Blo} = A= AASEAolA &3] UEhe &
ZAolm] gyt 11B-HSD2 {-31212] ool Ql= Al =
AR FZAYorE Eiehs W7t ks At AifolA
= ol5 yehfar gk

=SFIAI=EF0|ETL HioloA| HRFA R kF
He 7182 BAlofA FolE= S FAIAEE S0
= QI3 glold o] SRAIEEF0|E Fert SIS}
A, 11B-HSD2 282 2143} licoricel} carbenoxolone
I -2 oA Fofof SJgfiafoltt. o]Q]of e KA | thl
A AR} 22 e Efde] 11B-HSD2 S =E 4
AlA BotollAl Faliet Y & 4 ATkaL LA
o ol SFAAE2E| 0|27} giote] 7| U gl
A} Hjote] AATS FEsh=tl Qo] me- Sast
AQle HojF= ozt & 4

2 Ao B2 AA|FEA ot tefRt WS
o] sfukl eliRt 11B-HSD2 W& of4o] joro] 42
Aotz folog A-gsh= b Qo] 1 AT Y
sh= 2oz, o|F Pl At it Aol Qlof ol
o] g Folut KA Wak# Ak rd et ZE ol
o] A S Adlishe 2952 AlASHATE E-E
HA|e} ejoto] oS BA|9] Fof HRlo] gl i

O offt 0

2 AT RA o5 850 o7t BAE I=E
&0 Hjotoll A HeshA =FHOR ) giote] AA|
T2l v|Ae dEAE wiAIAF oS FSl EiRE
11B-HSD2 2Hdr=of Bhed ApA| o] g Qls) WA}
Blotd o] F2EE, FREE o Hapy) oA &
oju=AIet 2 o2 Hof g I AskE
sto] AA|FEAYoF Eike] Hle] E 4 e BRI
o224 et Ae] 11B-HSD2 2}-g-3} e de|ete] 4
HHAE 88tz st

& AN, AAITEA o] EiRE 11-HSD2 mRNA

= [

I~

WEL: ATl HIsl AstE e o]= Eut
LIB-HSD2 B4 Asks Uehlls A#Ql Z2EE/A
2E]E v] Halel Hesto] B dof v A& ofA]
o F=EE/FEEE v ST Aldise] I=ElE
F2EE H] Asel Aol YlES Holal Qltk o=
71&ol HE Y JAldardeto] sHbE -2 ot
S E oA Kol Azt AX|Fhch
olZAto &, eyt 11B-HSD2 W = HiukE 5
w7 0] A2 El&o] Hofo AR o] 5= & S7H
O A=, Hols E3sh= 11B-HSD29] 1o
& AT Aoz odstaleh Al At Aol A
A F2EE 7t Al E s vl w2 7=
o] Ante}l xS BRIskPom,” pwe] wA 1
ZE]EO] Ejotof|A| o] s HA] FEHes she Wol A
= She BiHE LB-HSD2 7|55 2l 4= Atk
Eut 11B-HSD2 S = 7 ¢l mA|d o] 4 =
2Ej&o] Holdz ol wE Add Z2EE &
=7t A 2742 Aoldhe s gl 2 A 2
AAFEA oY AdE F=2EE F=7 S718HA
oot ol Hotds Agd mAIEe] S7HE A=
& 55} Eote] AVdsh-efalAl-Al S (hypothalamic-
pituitary-adrenal axis, HPAYZ A A|sto] ejofollA] AJAkst
© IZ2EE Pol Haste] dAHQl Z2EE R
Az gl7] e Aos S5
2 A2EES v FAEEESR e
HF113-HSD2 93h2 F7Igte] QlojA A2EE 5% &
e 8L Jlom AAEY, & AoME A
oS ez o Aty Huod S4E F=E
& =7 ZAE Hsf E3iths v d5-eF A5t
£ A3s WAk v AR FEAYotel o) F e
T WSk FAtolA Kol Auet {ARHA] of i
of thaff GopR A} sFGlaL, 2 At AT
vlal) AA|FEAYoktoll Al A&l o] A=Ejdo]
o 53] AWM e A2EE Tt f2l5H
Haskleg Holal lok ol= ejjvt 113-HSD2 24
= vt Aol Z2EE s HaAld

Ao odEs A dAshs 2e|len Fu|=
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o
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Aol He] Hels ghe IEEEome] vl
ZolE Aejolnz ARFEAokTAM HARIFoE
off wal fad AR o= let sPARE A5 o]
AR oA ZHAstdan, At gsel s Zhashs
A3FS Ho|X|HF 8-9]5F R}o]l= ¢19=1] o]= gyt 9]
919] ejo} 2Fofl AbA] Q=" 11p-HSD2 T ¥
a7} Al AREld S Wl A AL o
7] QEe 2 FSE il ojejo] ‘ejorzz)of Ak
3f Q)= 11B-HSD2 &A% SJA| 7k4d), gjo} <=3k nf
A7 ufe} o} 11p-HSD29] S e AciEuEo]
A FL2EE glo] AiA o R o hadshs Alo] dldd
Aoz A7l B 2 gtk

EHH} 11[3 -HSD2 SAES e A& L;ﬂl AT

ol

H E @;Loﬂxﬂ Exﬂﬁu xﬂrﬂw FEER/FAEEE

B2 243ko 2 A AAEE Aol A1 2] gt 11-HSD2
28714 dor A} sgick. BA| o] Hls) ARd
o Ae] FEER/TREE vl F7IsHlon Ao Ew

oA FEZEE/FEEL HlE AAA|FolE ]
AR FEA ORI st ol AxFEEAY o}
o] ey 7) -] QlojA et 11B-HSD2 S =7} &
AHRo= fiate] ddo] LS Ushjs ado=
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