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New Trends of Preeclampsia
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Preeclampsia is a leading cause of death and disability in mothers and infants. It’s cause remains unknown. The only effective treatment
is delivery. Preeclampsia is currently believed to be a 2-stage disease. The first stage is characterized by shallow cytotrophoblast invasion
of maternal spiral arteriole, resulting in placental insufficiency. There are no maternal signs and symptoms during this stage. The hypoxic
placenta release soluble factors into maternal circulation, which induce systemic endothelial dysfunction. This cause the second stage of
the disease: the maternal syndrome. During this stage, the clinical signs of preeclampsia, are manifested.

We review the evidence that an imbalance of circulating angiogenic factors, the prevention and treatment of preeclampsia including
antioxidants for the prevention of preeclampsia, the expectant management and antihypertensive medications to treat mild and severe
hypertension in women preeclampsia.
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o] wE Aelsh Yl o=A BNk sFlt—1 ]
slo] o Ak Wark voa ik

L 2

2) sFlt—1 and antiangiogenic state

VEGF= 333/4d& 38k 99 fAREE X
AzA, o]59 &5 Eol2Al 7|uolA| (tyrosine
kinase)®ll ¢Jate] Meia o= Fyk 9] A2e] e
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&A= VEGFS}F PIGF ¥2o] Zaso] da
< oujgit}. wheba] ARREEe] iRkl x
L3k sFlt—1+= g3 97 el Fx9F VEGFe} PI
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2} (signaling mplecules)E, XZXERAlolEd, 2
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3) Circulating sFlt—1

sFIt—12 ZAREES 7H $Exke] dola} gljgke) A
7k 23 Bk 71999] sFlt—12 Al 5 it
9] sFlt—1 =8to] #ut Folli= AAol Aol 9l
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olol& 54 wAloet.
sFIt=13} 1219] 7] Aol e} Qe 242 B

W, AAREEe] Qi o4 e Al 207 ¥ it 37}
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b Ae 3 55 ojujellvt Tk AdS Helth

ARFzo] dojur] 559 Aol sFlt—10] IA 718t
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4) Circulating PIGF

PIGFe] &5 A Al 7H4sh= Ho|
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5) Circulating VEFG

AARESAA =2 VEGF s 5eol] tigh A= ARty
© A3E BolFaL Qlvk sFit—13} 7o) E‘r““é’fﬂl H2
5] 9l VEGF7} obd free VEGFE 5% =
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VEGF= AEsHon S4& 7Hm, Al 29
8719} s 2rgo] 7hssith 24 free VEGF (R&D
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2. Prevention of preeclampsia with antioxidants

1) Lipid peroxidation and free radical formation

Bk BA] A dhkstel] A8k AkskAlel dik
shAlY] o] Eud e AR, AR Al
A BEEE o 7] e 9 7ol e A
free radical AAFCE op7|Hl &4 IAE = ZoE
epdt A kst Foll AAEE free radical
AW o] ol £ 23}t Free radical 17 B 1
olde] THAE EIe AR Ak xF st
radical (HO), ¥k} 802 radical (0.), AFelda
(NO)Z TEEt} reactive oxygen species (ROS)+=
free radicalS ¥E&slal FaEEEA (Ho00), 2potdA
AF (HOCD), #PFstobdal S0l (ONOO) &9 & Xﬁ}
= THA &8 EAlER R A ikskEe
W3] AlZoll A X HkAkel 28| 2~E|E9)] free radical
o] Zrgo=w HAH AWapakzle] kA EAE
W3] Maehs E4A171a, AR I AE 7]5 0]
&S Zgh 19831 d0) Saeed 52 17+ A3} 2}
= Wel 220l 9] lipoxygenase tA=2] &
HAepar, gk Abedt A W 2241 ala 4
oA lipoxygenase®] ZHAAR1 FAjolm, H]7d 4411
lipoxygenase2] /42 AAZHS2] Sl 7]ofgc}
3 B yskal 9ok

2) Antioxidants

SAESIA= free radicalS A4skal, $£4to] dojut
7] Aol 2 EA] e AbskA|e] A T EA}
o]t} Hol&= superoxide dismutase (SOD), catalase,
glutathione (GSHPx),
reductase 55 X3 free radicalS A A3 2
ol gAaATLt T8 MAEE AkskAl=
carotenoid (H|E} carotene), H|EFY Ce} Eolt}. =
Sl glutathione peroxidase®] W& T3 H2Q0A}
2l selenium< selenoprotein®| E3+= w] &4k3kA]
9} peroxynitrite®] AAAZ gL ofAL free
radical®] A|A<} HHAH S8 v]EF Yiolr) o9
A2 A4 superoxide dismutase®] G- FHAA
7131 sksAle] S A1) o] 5 I )

peroxidase glutathione
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4) AR M o] ksl 248
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#1391, Preeclampsia®l HA A7

<7F 7k AW o]8&%5H, alpha tocopherol,
ascorbate, beta carotene, selenium 2 & M3}
o] a7t AU

HAARSONA 2] SOD9F  glutathione peroxidase®]
s FAE Al el RiAow Fasit) B
Hhol| A FQ38F SOD AL 4% superoxide radical
o] B84, 4kslA stress, AW ks 58 xSt

AR A et Bjgte] 2 IAksh= tumor
necrosis factor alpha (alpha—TNF), interleukin—1
(IL-1), interleukin—6 (IL—6)2] Efut A2k} oAvhs]o
kot Eldte]] 2%k alpha—TNFS] 2R R xike] 3pitk
skE Aot I A9 S7E WdTte] s} 1
o] Y9] 715 olde] AAHE A58k o= Hou,
714201 7148 vascular cellular adhesion molecule
(VCAM), cytokine, T}2 vasoactive substance®} T
A alpha—TNF} Aapikste] Aol e] g
gk A1} md= ofA] Hhsixjof & Aotk
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5) Renovascular diseaseoll*¢] &+
Bartter's syndrome (renal juxtaglomerular
hyperplasia)< A€ de] HeldS olxy et
LaHRYFoR B A= B Al FAR
S 7} =3 renal tubular disorder24] 1) classic
Bartter syndrome; 2) the hypocalciuric—hypoma—
3) the antenatal
(hyperprostaglandis E
syndrome®]#}11 % E9) 5 3719 A4 13
o7 yeht}pd, Fo| =i renin,
angiotensin 119] 579} prostaglandin E»2] 43 4+
%2 o] syndrome?] =% E4o|t}

el A dia A7ge] oxidative stresst= nitric
oxide §A2] 2t} angiotensin I type 1 &4 ¢
thromboxane $~8-A9] 43S ¥ 3t thefst g3t
Z71-el 9l =2 4 Atk Nitric oxide®] /}E%ﬂ
2] W24 3l9} endothelin—12] A7k} 3
o] i3t superoxide anion¥} hydrogen peroxide2] °§

gnesemic Gitelman variant;

hypercalciuric  variant

angiotensin I,

kS ¥3F3E nitric oxide synthase—independent
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mechanismell 2J3] d3Fo] A4 4= k.

Bartter's syndromeol|A12] ¥ 7]1& Ax7152]
el Ak 7 fARST

Leung & A 7 3| Al AT(1)
£ o} S 913k luF mRNAS] o] gk 4%
< THson, AxIEES 7R 3Af Al 2lolA
angiotensinogen mRNAS] Ejwt W&ol ojn| Q= &
A3ts Haskit). 53] syncytiotrophoblastol]l 4 <]
AT(1) =84 22 g%} renin—angiotensin 849]
AFEz 2 o] Bartter‘s syndromeo| A #2EAH
O AANFE 7R SApel| AlA H
S T T Aes AT 9

59 AFAE spiral arteriole2] H]

B Mot HAa daw QAg A et
IR AetE AzEnt BNk sid ) Arkhs
£, superoxide®] Aj
AF, aingiotensin I Z+A 9] 7+4, nitire oxide$t
prostacyclin?} -2 d@egA|e] ALt 74 o] 4
= 7P BA 3 e o] g 7sol s
op7|ghttar Azt Tk

< endothelin, thormboxane,

6) Adolxe] AkstAl o)§
(1) Vitamin C and vitamin E
5& v nEl] ES B-88lal 9o )
B C 4412 248 Az}, wAle] 83 wEl E 44
T B3 g ool = FTIRIANE 18 4] g
Zato M= F7FHA et BAe] HlER C 3=
AL Ideh ek Al BAle] 3 vjell C e
o] HIERI C 4=x]¢} Adte] drh. H|SzebA| -k A
mAe] F% HiEl E 35 d5eok 5 2]
EfY] E9] “s&=e A7} L

Chappell 52 AARES2] AL osl] %T‘{
Aks}l HlEpPol| T3t Aol Y o B
oo F2k9 2 BlEPY E (400 mIU per day), HIERI C
(1000 pg per day), == 91k Tt A3} 3HiksHA]
S e AR Tl 17%, 91oke s ARt ol 8%
ARZES] el A 60%2] s BT Al A&
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(2) Lycopene

Lycopene & b3} S 44-8-5 7Fx 2]o] caro—
tinoid=4], Sharma & 2519%¢] ZdFA AT
lycopene (2 mg twice daily beginning at 16—20
wks) oLt 91okS B85 = AR AES AE
she], #loks W2 o1} lycopenes W oAl Al
Al A REe] whgo] Adokal Barstal Q)

i

(3) Zinc

Mohomed &2 A $&a2] Aol Al o} (44 mg
per day)@} 9oks 587 33Tt ofdS Wk OFT
T2EA & TFelA AAREEe] S Zol7t gId

o,

(4) Selenium

Selenium< glutathion peroxidase 7ol &4
] A3 peroxidaseS A As}aL @A1elEA S Z71A)7)
Aale] 9o Feslth 4 selenium F=v A
A2 7H oAdell A AAEtE 7 o E Y 7
25o] 9Jt}, Rayman 52 2RSS 7HE A7}
tZ7oll A toe nail clippings E3) selenium ==
ZHato] AAREoZ ubdaks A9l Ao iy

o]l selenium® ZAE WIS wh3ic}

rir i

(5) Magnesium

Magnesium sulfate= AF52] 5 X &0t
Magnesium-= I Mol Be4Q1 g37) k. o]
w350 Ak 7148 o}z Watebx] ekx|nt x|} spat
sto] Aol Hojsh= AoR Halwal Qlrk

(6) Mitochondrial antioxidants
(a) Nicotine
Hre] AARIZE) Ao e FAe] B wE &
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o 2x] A1 gAksl S-S 7 AL ok AT
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(b) Coenzyme Q
ZaAr QE 9A Fdudgt
mitochondrial d4FalA|olt}. Al ZEa 4 Q

HZof thdk prospective, randomized trial<-

A eFskth

(c) Melatonin

Melatonin 74238+ oxygen free radical®] A|AA|
°o]il, NADPH °o|& A% #bshs Aajsho = eyt
9] oxidative mitochondrial 4025 E H TS}
melatonin®] 7% == L] oAl Hls] T
AR ool A FHAEo] glow, QI7he] QJAl %
719l melatonin®] Ef¥F YL glutathion peroxidase
activity S 74A]7]aL, o] melatonin H50] Efute]
kst g2} X—Vé%% ZS HojF)

o

3. Expectant management of severe preeclamsia:

Proper candidates and pregnancy outcome

AARES2 21 3%l = o Algk ARk
S Hjole} AbrLe] o]ghEol Fagh dle] ¥aL gl
th 57] d9>160 mmHg == o]9h7] €t >110
mmHg, AZHE, H58EE 23 end—organol] IS
T P A (HEA T8, AN, AR 9

by <500 mL/24 hours, PAIEHHES &
Azrek 2 W A A4, = 3

So) 278 Wol 3% FF AWFOE Ad
()
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1) Non—randomized trial

#1391, Preeclampsia®l HA A7

Sibaie 52 U4l 18275 Alo]e] AAlZx7] Althel=d
o] A3 AR e QA BEA 2|9 Al Hut
2] A3l tgk Baro|A oy, o]¢7] kS 100 ©]
a2 %x]s}ﬂ o135l gl X7 24—72/\]7} 5]

o d
fo r

Pattinson & B4 A 55 W2 AE|AE 285
ol Algh AAkEo = Xk QhHtoll A Vé, o] ¢k
7] & 90—100 Atel® FAsk7] 913 FardstAl,

T %] betamethasone o, Elo}, AbRe] 4]
HUHE Alsg e JdelAFe 1-'5511 kA1) 717k
2 Wit 14YolUTt. ER] APLES 245 W 24—
285 Alolol] expectantX|BE WS- 04* 59 75l
Z¥2F 100%, 62%31th. o] A Al 245 o] A7

=
St AxFES o] 2] 74-9-¢ll expectant A Sk 1P

hiss

T

2) Proper candidates for expectant management

q]_\'j,] H}EQ Z::)x]—ﬁz. x%x]—ﬂ—zg ooy ] E,] 7]%{
o Azium, gyl g|o] ulAsE (H, A7, 3L
vh 7} ZakEh %Xj'i m,] A7h= A
Qo) o). o 4
2], HELLP, g4 10%F o|ale} 22 ¢ A
o A 7|t X859 AeFol € 4 vk BHar
At

198 oA X8 EZ# flow velocity
waveform?] A2 T AVGES WEQIUh
Karsdorp 5> umbilical artery®] =& ZJejd
w2} positive end diastolic velocity, absent end
reversed end diastolic
velocities. 371522 WA T4 AdE H7fat

o™, positive end diastolic velocity, absent

diastolic  velociteis,

end diastolic velociteis, reversed end diastolic
velocities. AAZ F417] APLEL 28%0]H, F+417]
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AVEES A%, 41%, T5%= Al Z155o] 2tz dgit) 5
2F7) AbdEo] T3k oddsi= absent, reversed 242} 49
10.6%1tt.

Yoon ‘& 729 9] HMAE LS dd o= v
B Al sHe] =& S =] A4 A
I Abol o] HAIE HrEeE A3 v8GA Q] Al s
velocimetryS 7F2 A}eR2- cesarean section A] Efjo}
Teks, AL B ofiut A, Ta3k Ao} o]gk

TR Al e S B dEo) A4
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i

o Mr ¥

A Ejo} Aks HUE = Ejo} 7l Fag
gt} Guzmean 52 Blopilulo] G845
th ofi= Aol AlgkE ot A EAY A Ejo}
Ich-s pH <7.2)& Sohli= WE o= Bjo} 4

g AT BAow FAFonH Fesgict
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3) Specific Management

(1) Corticosteroid prophylaxis

Schiff & AARME AH- wl<3h Bjotoll A | A
2o S7PF Aol tigk AtellA 12799 #H A
S S fl8l G RS & AR oA a2
Alss g ZAke] dto] obd oAfo] Hlaeit A
TAFEE o] F 1 ol (39.4% vs 38.6%) ©]& W
dsgk A3t zke)7E glvkal Btk Amorim 58 4
g AR Aol St S ol 91 &~
HlRol= A 5o 5845 H7IeIdith o] A7l =
= R2olE ARE W T1F
oA des] Sk & HAW =9, s UIES,
FA7] Al A e 2HEo|=E ARSShe
el Y58 AREATE ZHEo| = ARE 5 A
3 B 9lell= v A S qlolth = e d

She: T gl fAksieinh, A2 AR ol4del

23 FFre) MEE 2

r
H
:
1

(2) Proteinuria
Schiff 52 A AAIT] e kel v
5] G2 JFE EnhA o] |RE AbEeh 4
Ao} BA7F itk Baskar 910, Redman 5
71t} A5E shal 5 gm ol o] ThillnE 713l oA
A e Al Vsl flithar By
A A

Newman & 74, T =0 @¥lxsE 71zl AbRe} Al

(3) 7Ith Azl thgh |3
(guidelines for expectant management)
A F I g Hzhwsh YRS Aol
e} wkAoA ARk
Hol 442 99 WEkElee nh ALgEm,

g uEIAE 57 d4E 130-150, o]¢r] d9t
< 80—-100 Alol= FAl7] 98] Fodn), Lnby
[e)

nel
O
5

2ol 110 o)A W nicardipine2 bolus® 39
FARI ElRaERly daw, Fwoled 4],
aminotrasferase, LDH, bilirubin, fibrinogen, D—
dimer, prothrombin, PTT, total proteinurias <]t
24717 87 MRS Aldg

7z 717F Febe]l IV Ringer's lactate solutione
5% dextrose} A &k AJZ1ell 100 mL =3t} Elfo}
el efjol A= Z=uld) Hjo} Avks HUE 9
B7L "ol B4, e 578, Ald) s =&
o of3l] 7tk whek QbR Blolr} QP E ZdEfo]
a1, Table 1, 20 2= 7]t X 5o Agsirlal #ets]
W = AP e g Sol7hA Xsiett
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Table 1. Maternal Indication for Expeditious Delivery
Within 48 Hours in Women With Severe Preeclampsia

Uncontrolled severe hypertension (=160 mmHg systolic or
= 110 mm Hg diastolic) despite maximum doses
recommended of at least 2 antihypertensive agents

Eclampsia

Pulmonary edema

Abruptio placentae

Oliguria (<0.5 mL/kg/hr) that does not resolve with fluid
intake

Signs of imminent eclampsia (persistent severe headache or
visual disturbance)

Persistent epigastric pain or right upper quadrant tenderness

HELLP syndrome or platelet counts < 100,000/pL

Deterioration of renal function (serum creatinine >1.4 mg/
dL)

Table 2. Fetal Indication for Expeditious Delivery Within
48 Hours in Women With Severe Preeclampsia

Repetitive late decelerations

Severe variable decelerations

Short-term variability <3 ms

Biophysical profile =4 on 2 occasions at 4 hours apart
Estimated fetal weight <5th percentile

Reversed end diastolic flow

Severe oligohydramnios

A A e A 24, dud ANE 3

1 ™= e
< (A &EE A 5, A & o) = 4}\12_]_13]_1;]_, 3
RN "4A35x], tas, ddolEld, LDH,

fibrinogen, D—dimer, prothrombin, PTT, HAALS 3}
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