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with Postpartum Depression”
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| ABSTRACT I

ackground : Some reports have suggested that decreased nitric oxide metabolites(NO,) and activity of nitric
B oxide synthase could be related to the pathophysiology of depression. We evaluated plasma levels of NOy in
pregnant women with and without postpartum depression at prenatal and postnatal period.
Methods : The plasma concentrations of NOy were measured in 104 pregnant women in the third trimester and
at 6 weeks postpartum and in 64 normal controls. The severity of depression and anxiety was measured with the
Edinburgh Postnatal Depression Scale(EPDS), Beck Depression Inventory(BDI), and Beck Anxiety Scale(BAI).
Results : Plasma NOy levels at 6 weeks postpartum were significantly lower in cases of postpartum major de-
pression(EDPS scores>13 points) than in cases without depression(EDPS scores <9 points). Plasma NO
levels had significantly negative correlation with EPDS scores at 6 weeks postpartum.
Conclusion : We demonstrate that decreased plasma NOy is associated with postpartum depression. Further
studies are required to determine whether individual serum concentration of plasma NOy alone could predict
maternal depression.
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3t o= o7 B3t} Nitric oxides A1 ASEA,
AAZAEAD £ o|ad 3 E4 (second messenger)

_t?__ )
FSFARA, GxAEA, 283 A S o
ERAITE Nitric oxide: nitric oxide synthases(NOS)
o 9&}o] L—arginine S 25E SHAFETE NOSE 417
ol Az EAeH= %3 (inducible form) ! induci-
ble NOS(GNOS), A7A E| £335= neuronal NOS
(nNOS), g M Lol EA5k= endothelial NOS
(eNOS) 9] Al 7] E577} et

YT A E oA eNOSel 23l AAJE]= nitric oxide
= g9e A 2eg k!0 HofA: nitric
oxidet= nNOS$} eNOSe|| 93l A4 =™, nitric oxide
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ol AHFS 94 (prefrontal cortex) 2] NOS A%
7} asEo] QIQThY A2 AFelas Azt
Hlwate] Fo-4-55 FAlA dF nitric oxide A
AHE9] 7} Aol gl At Yiek”

B A= ARS9-8-F0llM nitric oxide’} L5
oMe} o] sk BF3| Hd, ATETE
7H o4 #AREelA nitric oxide HAMES] EF &
9] H3lE dolrux} sk o]F S8 il 59 o
oz tdor il Al 37718 4t F 65l &
Yl E}t S-S Hrreta 859 nitric oxide HAMEE
FEE SASIITh 3 B4 A% 92 Bt 5
A

=
S} A5 nitric oxide UrMHE FE] A4S WAE

At gfeiell A F AVIERE fsl Akl Sle
Al Al 3@7], 53] 9l 28F0lA] 327 = YAt
- Folr] el Falg &k 1157 ] A5 ol
o7 sglth 2 AellM= ATt o Al7lel A g
ofut AAlak] AgkS 7R FAEE At Al Al
9%

a)

roH
o

H
(
-

¢

QY 3ol ARKAZ (preeclam-
AT PIFS FUT e A
s % B AT
W B APl 4%

e}

32
=

2]
o
o F
r,

o

i

¢

P

L)
ol
ofN

=2
y o WL o
2
4 fo
_O|L
5
=
—
[@)]
o,
o
o

oX
X
"y
2 o2
lo ﬁ o
32 é
D]
re 1o
oAt
4
rle
juke

R

AT 919
Aol Qo) ma

1o 1 oX

o2
rf o
=2

2
2
_u :
=
o

S
3
z
5
o

I e ]

BNt
S
¥
of,
o
o
1o
>
i
3
iél

3

rlo

>~

=

_l 0
a oi ot
e

ey

2

oX
o
ox I,

ol
-
o X

=

o

-

£ oX

re

ol

o

e
L of

ﬂF

»

H~

ol

Koo o
&g
—

A
_O|L
2
I
oX
ox
0 2
M N
o
rlo
2
_>‘4_1‘

o>
o
[eal
rr
o2
ol
ro
N
af
F
_{
= [

o

~
O
N
it
rlo
ek
JO
toh
_il

P

ol
, A7), T, 171, VDRL
AL ALl

37k 10479 A AEE

]

i)
~
-
wa,
jdl

s
>
r>~

o
72}



Table 1. The demographic characteristics of normal
controls and pregnant women with or with-
out depressed mood

Pregnant  Normal
Variables Women confrols p
(n=104) (n=64)
Age (years) 32.4+3.1 31.8£7.8 .488
Education (years) 14.7+2.1
Marital status (%)
Married 102 (98.1)
Single/divorced 2(1.9
Job in pregnant state (%)
No job 71 (68.3)
Part-time 4 (3.8
Full-time 29 (27.9)
Previous treated
depression (%)
0 episode 101 (97.1)
1 episode 1(1.0
2 episodes 2(1.9
Previous experience of
delivery (%)
First 77 (74 )
Second 25 (24 )
More than third 2(1.9
Delivery method (%)
Vaginal delivery 77 (74 )
Caesarean section 27 (26 )
Feeding method (%)
Breast-feeding 66 (63.5)
Bottle-feeding 16 (41.4)
Both 22 (21.2)

2. 92 R 20 389 T

AT WA= T 9 =t 2 AT ¥
7} 2% (Edinburgh Postnatal Depression Scale : ©]
3t EPDS),' Beck $-% #%=(Beck Depression
Inventory : ©]3} BDD,?”?Y 18] Beck ¢ A%
(Beck Anxiety Scale : 0|3} BAD** o] %7} 7=
o] g3to] YAl A 3Rk FAF F 65l Hrketlt

FA & 6579 43 EPDSS] F-e wEk 0~97
A g dAE WS-, 10~12%8S A%=9-E7 (minor
depression), 181 134 o]A& F89&F(major
depression) 0.2 JEaIgT) 91920

|

3. 2% Nitric Oxide HIMMES| 57
AT AN ADE YA AZE S E F 65

of Algietgict. AT tidAkel B i BFelA 2
7 8AlelA 941 Ale] 3 Alell 10 mle] AL &k
(lithium heparin)©] 23F¢ 213 Al A3k
7 nitric oxide AMHE (nitrite 2} nitrate, ©13F NOy)
o] 3 Griess WOZ SA3IIEY 5000] Z0)g
AAS} F2#) 1% sulfanilamideS 2H22] welle] B2
% 5~10%7F WAt 1§ 5929 0.1% N—1-na-
phthylethylenediamine dihydrochlorideE Wil A&
ol 4] ThA] 5~1027F WA gk ¥ ELISA reader® AHE-
3to] 540 nmelA FEEE SHsIIch HAA-AAE
2 AARE W5 19 (intra and inter assay coefficiency
of variance) & 10% oJdje]t},

4, 31N 2A

AT didwrE A dixre A&
+ student t—test?} Mann—Witney U
Gt Aabiol Al A3E7|9 EFAF 65 Fof
H FHEe vl Wilcoxon Signed Ranks HEO%
Hlwatlth. EA4F - 670l AlEE AkEe] EPDS &
Aol whd v, AR, 183 T8 7
° + Kruskal-Wallis HH%5S o|83i3ith %
nitric oxide AR wE Ao R Hrkst ¢
= Alo]9] BAl= Spearman’s product moment corre-
lation coefficients® AAFetIch BE 54 72
= 0.05HRke ® 45 AT AL, sA #4

& Y9598 SPSS 12.05 A3t

N

2 14

1. QMUY 0 MR B ¥ 67 Al2) Ha

QA QATUEAR Aol E4F A9 EPDSS
BDIES] Aol EAHOR fellai Qgkorh(zt
7y 7=-0.831, p=0.406, Z=-1.727, p=0.084), &4t
A% BAL 49 Aol BAH0 folulalct
(Z=-2.868, p=0.004) (i 2).

4 A%0) WF NO, EE BAHCR fojvia
atel= HolA] hth(Z=-0.391, p=0.696) (3 2). ¢
o] BF NOO) B FEE 54 41719 el
423 28] NOLOl B+ §%(9.45+5.42 pmol/L)
i} foluah Z7hE AEISQAl A3« Z=—
5.659, p<0.01, 4t § 657 Z=-3.872, p< 0.01) (&



Table 2. Comparison of the scores of EDPS, BDI, and BAI and the levels of plasma NOx among undepressive
group, minor depressive group, and major depressive group

The 31 trimester

6 weeks postpartum

Total Total
plasma NOx@ 4 . 7=-0.391,
ot/ 17.98 + 12.46 20.55 + 20.87 =069
7=-0.831
b + + .
EPDS 727 £ 451 729 + 598 0=0.406
7=-1.727,
c + +
BDI 7.68 £ 607 8.50 £ 5.45 o =0.084
7=-2.868
d =+ + .
BAI 892 + 7.69 660 + 539 =0.004
EPDS scores EPDS scores
0-9 10-12 13-30 0-9 10-12 13-30
(n=75) (n=10) (n=19) (n=75) (h=10) (n=19)

X2=2.044, 4 x2=4.878,

p'?sTnil'jgxu 190841333 13834991 1583+ 9.42  df=2, 23.54+9.42 &1 F106 11050800 " gr=o,
H p=0.360 p=0.087
X2=5.277, 0% 08 X2=63.995,

EPDS® 670+ 405 9.50+251 822+ 7.21 df=2  409+264 o T 19324406 di=2,
p=0.071 p<0.01
X2=4.578, 70+ 46 X2=11.213,

BDIc 708+ 609 10.38+4.72 10.44+10.56  df=2,  690+489 T "7 1053+656  di=2,
p=0.101 p=0.004
x2=2.786, 10925 74 X2=13.895,

BAIC 807+ 789 83845261200+ 829 df=2, 477383 . ° 1084901  di=2,
p=0.248 p=0.001

NOx : nitric oxide metabolites, EPDS : Edinburgh Postnatal Depression Scale, BDI : Beck Depression Inventory,

BAI : Beck Anxiety Scale

2. M¥ HILEZ ¥F £22, 191 35 2279 Hu

T 28 AR B8 AR, 181 L%
T w} EPDS, BDI, BAL 28] 8% NO, 55
ik el= A B M A P B s e e =
of A|&g EPDS$} BDIC] $4& SAACRE {28t
44 ARBAE 2Ach(EA A EPDSS} BDI : rs=
0.656, p<0.01, &4+ 5 EPDS$} BDI : rs=0.435, p<
0.01). AK5 EPDS, BDI, 18] BAI glojA 7zt &
& EAHOR fom|gt jo|S BYrh(zt)t x*=63.995,
df=2, p<0.01, z*=11.213, df=2, p=0.004, z°*=
2.786, df=2, p=0.001). F29-&79 A NOx 5%
© H$-e FERY BAHCR fouls st
ACHZ=-2.175, p=0.030) (23 1). T3+ Ak5-2] BDI
%74 104 oA, 78]3 EPDS 7 104 oS niF
FEshs AT RRE 1240]%0aL, 0159 A NO
ST WA AT} sk frejulsAl hash

30.0

25.0

20.0

15.0

10.0

5.0

Mean Noy at é week postpartum

0.0 : :
0-9 10-12

T
13-30
EPDS at 6 week postpartum

Fig. 1. Comparison of plasma NOx levels among unde-
pressive group, mild depressive group, and major
depressive group according to EPDS scores at é
weeks postpartum. *2=-2.175, p=0.030 when
comparing plasma NOx levels in the cases of po-
stpartum major depression (EDPS scores213 po-
ints) than those in cases without depression (EDPS
scores<9 points). NOx : nitric oxide metabolites,
EPDS : Edinburgh Postnatal Depression Scale.

ArH(129Y 2570 AR NOx 559 Hf 1 21.94
pmol/L, 92792] ¥]-$-22] A NOx 559 Hit :
9.94 pmol/L, Z=—2.096, p=0.036).



dF NOx 559 & 9 =<t S/3(EPDS, BDL, 11
23 BAIS] T3 Abole] AatA @AlelA= AR
Y2 NO, 559} A5 EDPS F4 Alolo]l EA14 o=
ol 54 A7 E BEE I rs=-0.238, p=
0.015).

J_l_ At

B AT B4 F 650l $852 At ke
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APk hom, EPDS 40| 245, &, 4595
HABES BF NO, Bt dashe A8 BAT 5

oh R B 5 65 39 BF NO, FEt

[

(18.3%) 01lth #H FulolA 1482 ARE o
Aoz Za F 6~85o] EPDS HERE 9-9% S W7}
st Ay 81%7F BAEE50)1L 747} FLE2F0
2 G Anrow AF9eFo] WSS
AbRe] 10~15% Axetal A QloukV? ate) w
A AR 9-e7he TghEt ASol AR 50~80%
T AR 9-87)%0] gtk B glrk
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EPDS FH3 EA2o=2 {Fou|dt 3 AudAs
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= AR NOy NOy 5584 BDI 4 AloleA= 1.
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