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Abstract

Nitric oxide(NO) is a potent and selective pulmonary artery vasodilator. Erythropoietin(EPO) is produced in the

kidney in response to reduced oxygen availability. In this study, blood samples were collected for determination of

NO and EPO concentrations in 18 normal newborns and 16 newborns with respiratory distress syndrome(RDS).
Serum was measured by Ding’s method for NO concentration and by enzyme-linked immunosorbant assay for EPO
concentration. Nitrite ion concentration in serum was 149+3.2 ¢M in normal control group and 128+33 M in
RDS group. EPO concentration in serum was 16.2+3.4 mU/ml in normal control group and 21.2+5.4 mU/ml in RDS
group. These results show the decrease of NO and increase of EPO in RDS newborn patients in comparison with

normal newborns. Such imbalances may contribute to the development of several clinical symptoms.
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Nitric oxide(NO)= Alo]EF}QIo|Y w]
Lol A E, 537, ARIAAE %_PE]‘E%‘*HIE, 2ot
AR, dEHE oA Bdde O
(reactive nitrogen intermediates, RNI)ZA] nitric oxide
synthase(NOS)7} 4t4 9t Agste L-dAdg 13l A
NO7} 44 €rH8,1530]. 4-4€ NOE AAHAN E#ol
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a) &£ interferon-y (IFN-7) 5l #8-3ldd NOE 44
& 4 91th2,7,18,19,24,32,34]. NO9| #&& &4 HEA
Aol A At &) FaAAE A4HT JHH3,25]
Aol 71Nl oM EAdstE S8 AL TF NO
E AAToEA HESAC BEE 21 AT51416,
2031]. 57 £ NOF A4A%te 2L 39 ¥Ey
AFEAAH Buga id27]. Nitric oxide (NO)= B Y
53 d934s 2H3E F2 messengerBAEAN Ee
o} BEAAA A neurotransmitter£ 4 A3t} NO
T HAAEFY @7 mediatorg ol FEAE AN I
Hi x dAH I NOAHo|l FUHIUNE 1
¥ FFFY 2 YIS FoWF A NOJ 44
T59 244 AAYE ¢ 4 Uk Endothelial-derived
relaxing factor= B}E nitric oxide$l R2& ¥&Fon
NOE guanylyl cyclase® #A3}8le «GMPE Q447
B o5 9t Z&Kolgte] BASE cGMP- dependent
protein kinaseE &}=-A)Z1T}[25].

Erythropoietin(EPO)& WEH 2R 7|5& Ze 7
8 JAgztelct. EPO= A3td A4 o] &= d&S
AN AHET A4E o5 AL R E wa
G3taA HAFFU AEES] FEste HET A4
ZA3%c} EPOE 304009 £xteks vehln gle
1 BX)F Afelo] 80 % FEFAHE RHolT STk
Al zslol A EPOAARL a8 F73 &9
dd 27HA el setulEd AN 9% ¥
$F] EPO &L AL HE7&H 0] AL #
=2 AYFAARE A EPOE FAHEYEEo
ARAR715E 7H NE8FAA F7HE Boln jle
v 2 AP g2E-E el 1-bFdAN 7::
At mekx EPOY ¢ #3& A8+ F9 HA
F7HE Hole A HEFFUSo|G HESS
W o] 88 4 91th6,17,29,33].

Ao}l 3 F WS T (Respiratory distress syndrome,
RDS)2 #o] g njsor sty A 1 & FFoA 3
o A&AQ BAE FANA F= 4 iﬂlﬁ?‘; 244
(pulmonary surfactant)®] $£02 Z7|H& Z#ste o
EAQ APy sFERHY Fhfoltk. AAote HuHgt
2] 4% (Persistent Pulmonary Hypertension of Newborn,

PPHN)2 ti7) whatolnt Fhgobel A dojubs S4A] A
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A, ST T, BT 37 dEF A ¥
FHE T g8A 22802 Q7% sht vigolelA
&3 He Aol 3FI/FITE 9ol FH1012
13.22]. & d7dAMe A4 2 3EF2T Aot A
o] 2A15= endothelial-derived relaxing factor$l NOX
A& #F3LI erythropoetin®] H4E BoZA FY A
Aelo 2] NO 2 erythropoetini 452} AAAE 44
3o o2 3 FFEF AAoto A NO ¥ erythropoetin
e 3T BURE dopr A}

Mz U Y

1. BAMRS ZH|

TR 2ot HLE SF2Y AAolRAL 16
o G0 18822 FEH 8 5 mt ¥ A}
ANE d3& 58 2ALYE APsAn ¥=
32 deep freezerd]| B @3t thg AlgL FH3ch

¥ oo off
ot i:l

2. Nitrite ion HZHEN

Nitric oxide®] Z# £ nirite ion £3 ¢ Ding §9
microplate AAPH o] £3te] AP3Ath & deep freezer
of g Y& deoA st 4 ez ¢ 01
ml ¢ A5 E 96 wells microplate (Costar, USA) &
27 T2 Griess A|2F [ 1 % sulfanilamide (Sigma) / 0.1
% naphthylethylene diamine dihydrochloride (Sigma) /
2.5 % phosphoric acid (Junsei) ] 0.1 ml ¥ & Z&A]7] ¥
A go)M 108 F¢ ¥x)3t o) Optical density= micro-
plate reader (Model 550 microplate reader, Bio-Rad,
US.A) & o]43la} 540 nmellH 3540} FE2J3HL
sodium nitrite (Hayashi) 2 2t433}th

3. Erythropoietin Hat24

Erythropoieting] £73-& PREDICTA® Human Erythr-
opotetin ELISA kit (Genzyme, Cambridge, US.A) & ©|
L3tk 7+eksd ulE) erythropoietind] i3t R EE
a7 229 9% wells microplate &} 2z} wellol] 3|4l
100 4 & & A3 ohs AIEE 25w A& 7tet] EF
& F 37 C ulgrlolA 303 B BASAS AHE &
Zdog 58 AHd F biotinylated =) & 100 pf #
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£ Azste ThA] 37 T wiF7IoNA 302 5 BAGA
o A3E d5Rog 58 MAHG F streptavidin o 100
w AL Aokt thal 37 T Wi F7)el A 158 L BA
}Ack AHE F5doF 58 MAF F tetramethy-
Ibenzidine 712 100 ut ¥ & Z3}3te] thA] ALolA
10 B35 w8tk 79 stop & 100 w4 & 7}3}
ot Optical density= microplate reader (Model 550
microplate reader, Bio-Rad, US.A) & o]&3}¢] 450 nm
AlA ZH3t5t} standard curve H4E AT AEE F
Aol A1 &3t

4. EAEY 24

APARL ¥ T HErIFUNE Jepdan
Zt #7149 BAEA AA e Student's t-testE AE3L
Pgko] 0.05 ojatd w 99 U= A2 LFI}AT:

0

| _-p_;'él-

23}

EA4F BTl 3FE AR HEHEstn 538
AL F43) Fistn AYFFL Fotsh, olAe
o}7]o| A A qelr1 2 oldste £ Wil HL e
424 AR goh B 93d NO= g3 IUE=
B L-dAdeA iAoz FAdso], gop} Alado}
o F4A HEH UFEE A F4F WAEFHR
8 A oH, olg7] F2F #HlE NO 9 & o}
B4 m23 gri4,9,26].

AbmanF[1]& NOFAE B2t Aty 244 H
5%l ARAHE FtHE Aol goige #Esn
NO7I &4 HER Ay 7ido] Fo8 d4F& T&
AAE g o, d2oe 4239 NW-nitro-L- arginine A}
4o 718 AFAdolv HEH Ay Friglol &4
Al HEHete %Li‘\: 43 AdHy APF A T
2 F8HASS Busta el olge BF &
A A] Tﬂ]ﬁ“-‘?}«l 0153011 UM NO7F Fag ggg o
€ Ag BoFe Aoz A WA X9 nitric
oxide(NO)= 742 %t €3 o|g4EAZ H4317] Gio W
HHZo A NOYAAZL £48 A4S i Hudsdsy 2
< Aol PAse Aoz AAHm gg2] zFR
gel A5 NOE FYAFL2A NOE HEAHAH

Z o] §37IE eIl NOFHL Aot o8 W&
Agste b 42 47 A8He] H QU o] A&
He 3TES 32 %e Uz AdEFE Yele Pls
Aolt ol it wjEd] &S e Aot #9
& Aoln] JAGAZAEE Yehfe dYote] AL H
TEA #¥E 21 JYohE NOolgo] /¥ A=
B w QrH28]. 53] NO= HAotel A&Amnygt
o Xgd BE Ye 7/§]°i ASHT AU NOFYUL
He U3 ETT 378 oile A48
SR R Rk R 7‘]5"1]5 ol&5x Ut FUS
B3t HaW NO' HAA ¢fde EdE UehlA
%31 AHHo= ﬁl@&é}%ﬁliﬁ A8t NOAgE=
AR FAEopG AL TEFZNE Hdehlle AAokE
28s Yty 3ugn YoH23].
erythropoietin (EPO)& A3ld k4 o] &ko] JgS
of AZA HAH thg o8 232 Y/RE Yot ¢
FHA HAFSUe] AEE0] el Y A LS
ZA% B AFNME A R 3EISSET AN}
2REH A& FHsto gAY NO%} EPOZFS 4 EL
22X A4 2 ZFIT HAote] NORAEsE vlasn
SEFIVFIT Aot AtaFd o EPORAY ¥

£ gAsq

AR A otel A nitrite fond 149+3.2 ¢ME Y
BT 3EIZNNolTAAE 128133 pME Y
°§"1 ;Q"J HETEG SETHT] NOAGZ 2

T ANeH yzFdMe FHANEY Aert

Flgure—J JRo] X Hidly IFTTFAME Y
F EAFCE A TFIZGTAA NOFAo] Aty 3l
T AL 29tk 2y BATY f94L JehA
EUTHFig. 1, Table 1). wetr Fo2 A8F9 E& ¢
Wy 498 AYgsdd oS 349 298 48
< Ao AZgth

A gote] A EPOE 162+34 mU/mlS et
Wi 3FZFNAYolFA A= 212454 mU/mle Yehd
L2A Y HETERY 3ETTT | EPORAFo] B
UNen FAGHOZ vfs K3 AolE Y
Bdogy sEFTAFTA EPORAC] ZFHEHO U
(Fig. 2, Table 1). Wt EPOR A F7te] o HET
059 2871A4E WAY 7 gloksiald
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1. Nitric oxidé levels in blood of normal newborns
and newborns with respiratory distress syndro-
me(RDS).

*points to means each.
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Fig. 2. Erythropoietin(EPO) levels in blood of normal

newborns with respiratory distress syndrome
(RDS).

*points to means each.

@: significantly different from the normal with P<0.001.
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Table 1. Nitric oxide and erythropoietin(EPO) levels in
blood of normal newborns and newborns with
respiratory distress syndrome(RDS)

Group Nitrite ion (M) EPO (mU/ml)
Normal(n=18) 14.9+£3.2 162+34
RD5(n=16) 128+33 212+54*

*significantly different from the normal with P<0.001.
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