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Tab.1 Comparison of general clinical data and pregnancy outcomes between early and

late-onset severe preeclampsia and normal pregnancies ( x + s)

Item Normal group (n=20) Early-enset group (n =20) Late-onset group (n=20) x?/F value P value
Age ( years) 29.30 £3.05 32.65 £5.29 32.10 £5.56 2.838 0.067
Gestation age of admission ( weeks) 38.79 £1.72 31.63 £2.33 37.66 £1.67 79.695 <0.001
BMI before pregnancy ( kg/m?) 22.44 +£3.59 24.33 £5.03 24.62 £4.77 1.388 0.258
BMI at delivery ( kg/m?) 27.83 £4.06 29.45 £5.09 31.08 £5.21 2.275 0.112
Systolic blood pressure ( kPa) 15.36 +1.41 21.60 +2.43 21.90 £2.92 49.656 <0.001
Diastolic blood pressure ( kPa) 9.72 £0.81 14.30 £1.53 13.43 £1.39 71.850 <0.001
Gestation age at delivery ( weeks) 38.95+1.77 32.26 +2.29 37.83 +1.55 71.171 <0.001
Birth weight ( g) 3222.50 £421.75 1 436.75 £364.50 2 928.00 +645.88 75.552 <0.001
Assisted reproductive technology n( %) 1.586 0.589

Yes 2 (10.0) 4(20.0) 5 (25.0)

No 18 (90.0) 16 ( 80.0) 15 (75.0)
HELLP syndrome n( %) 2.765 0.329

Yes 0(0) 2 (10.0) 0 (0)

No 20 (100.0) 18 (90.0) 20 (100.0)
Hypoproteinemia n( %) 6.209 0.029

Yes 0(0) 4(20.0) 0(0)

No 20 (100.0) 16 (80.0) 20 (100.0)
Placental abruption n( %) 1.851 >0.05

Yes 0(0) 1(5.0) 0(0)

No 20 (100.0) 19 (95.0) 20 (100.0)
Intensive care unit admission n( %) 1.851 >0.05

Yes 0(0) 1(5.0) 0(0)

No 20 (100.0) 19 (95.0) 20 (100.0)
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Early-onset group

Normal group Late-onset group

Fig.1 Transmission electron microscopy of endoplasmic reticulum morphology of trophoblast cells

in placental tissues of three groups of pregnant women
A: Transmission electron microscopy images of endoplasmic reticulum of three groups of human placental tissues  x 6 700; B: Transmission electron
microscopy images ofendoplasmic reticulum of three groups of human placental tissues  x 13 500; N: trophoblast nucleus; M: mitochondrion; ER: en-
doplasmic reticulum. Black arrows indicate that the mitochondrial cristae were blurred or disorganized in the early-onset and late-onset SPE groups com-

pared with the normal group and red arrows indicate that the endoplasmic reticulum was obviously edematous and significantly enlarged in size in the ear—

ly-onset and late-onset groups compared with the normal and the early-onset group had significantly expanded the endoplasmic reticulum compared with

the late-onset group.
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Fig.2 Expression of endoplasmic reticulum stress-related proteins in placental tissues of normal early-onset and late-onset groups

A: CHOP; B: GRP78; C: p-elF2a; D: pdRElq; a: Normal group; b: Early-onset group; c: Late-onset group.

Early-onset group Late-onset group

Ki67 x 400
Fig.3 Proliferation of trophoblast cells in placental tissues of normal early-onset and late-onset groups x400

Cells with brownish-yellow nuclear staining were positive cells and positive cells were indicated by red arrows.
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Fig.4 Apoptosis of trophoblast cells in placental tissues of normal early-onset and late-onset groups
DAPL cell nucleus x50; TUNEL: TUNEL positive cells  x50; Merged: synthetic picture % 50; scale bar is 50 wm; magnification: magni—

fied picture scale bar is 20 pm; Apoptotic cells are in green color.
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Tab.2 Quantitative analysis of the experimental results of the early and late-onset severe preeclampsia groups and the normal group ( x +s)
Variable Normal group( n =20) Early-onset group( n =20) Late-onset group( n =20) F value P value
CHOP ( pg/pl) 1.00 £0.21 2.21 £0.32*% 2.34+£0.09%** 31.30 <0.001
GRP78 ( pg/pl) 1.00 £0.11 2.43 £0.26%**H 1.64+0.16" 43.35 <0.001
p-ell2a/elF2a ( wg/wl) 1.00+0.13 2.23 £0, [3 % **rH 1.54+£0.06** 93.44 <0.001
pAREla/IREla ( g/ pl) 1.00 +0.26 2.74 £0.80% * *** 2.29+0.08*** 92.87 <0.001
Ki67 ( positivity rate) 27.31 £2.51 6.57 £2.66* ***# 19.11 1. 64" 61.07 <0.001
TUNEL staining ( positivity rate) 0.25 +0.22 3.95 +£0.85* **# 1.20 +£0.47 33.24 <0.001

“P<0.05 *F*P<0.01 ***P<0.001 ****P<0.000 1 vs Normal group; *P <0.05 *#P <0.01 * P <0.001 vs Late-onset group.
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Analysis of expression levels of endoplasmic reticulum stress and
trophoblast apoptosis-related markers in placental tissues of

early and late-onset severe preeclampsia
Kang Fen' >® Wu Yongyuan' >*  Li Xiaolan' **
( 'Dept of Obstetrics and Gynecology The First Affiliated Hospital of Anhui Medical University Hefei 230022;
*NHC Key Laboratory of Study on Abnormal Gametes and Reproductive Tract Hefei 230022;
*MOE Key Laboratory of Population Health Across Life Cycle Anhui Medical University Hefei 230022)

Abstract Objective To explore the correlation between the expression levels of endoplasmic reticulum stress
( ERS) and trophoblast apoptosis—related markers and severe preeclampsia ( SPE) in placental tissues of pregnant
women with early—and late-onset SPE and normal pregnancy. Methods Placental tissues from 20 early and late
haired severe preeclamptic singleton pregnant women who attended the Hospital were collected ( early-onset group
late-onset group) and 20 cases pregnant women of normal blood pressure and no other pregnancy complications
who delivered in our hospital during the same period were selected as the normal group. Transmission electron mi—
croscopy was used to observe the ultrastructure of the endoplasmic reticulum of trophoblast cells in placental tis—
sues. Protein blotting assay was used to detect the expression levels of endoplasmic reticulum stress—related pro—
teins including Glucose-regulated protein 78 ( GRP78) C/EBP homologous protein( CHOP)  Phosphorylated eu—
karyotic translation initiation factor 2a ( p-elF2a) and Phosphatidylinositolrequiring enzyme 1 ( pdREI) a. Immu-—
nohistochemistry assay was used to detect the expression of proliferating cell nuclear antigen ( Ki67) a proliferation
marker in placental tissues and TUNEL staining was used to detect placental tissue trophoblast apoptosis. Results
The endoplasmic reticulum of trophoblast cells in the placental tissues of the normal pregnant women group was
normal in volume with no dilatation or swelling. In contrast the endoplasmic reticulum of placental tissues in the
severe preeclampsia group showed obvious edema and significant dilatation and the dilatation was more obvious in
the early-onset group than in the late-onset group. The expression level of endoplasmic reticulum stress—related pro—
teins GRP78 ( P <0.001 P <0.05) and CHOP ( P <0.01 P <0.001) the phosphorylation levels of elF2a ( P
<0.0001 P<0.01) and IREla (P <0.000 1 P <0.001) increased in placental tissues of both early-onset
and late-onset groups compared to those of the normal group. The p-elF2a/elF2a ( P <0.001) to pdREla/
IREla ratio ( P <0.05) and GRP78 ( P <0.01) protein expression levels were significantly higher in the early-on—
set group than in the late-onset group. Compared with the normal group the number of Ki67positive cells per field
of view was significantly reduced in the early-onset and late-onset groups ( P <0.000 1 P <0.05) and the num—
ber of Ki67-positive cells was significantly lower in the early-onset group than in the late-onset group ( P <0.01) .
There were more positive apoptotic cells per field of view in the placental tissues of the early-onset group and the
apoptosis rate of trophoblast cells was significantly higher than that in the other two groups ( P <0.001 P <0.01) .
Conclusion Increased trophoblast apoptosis and suppressed proliferation in placental tissues of patients with severe
preeclampsia may be associated with endoplasmic reticulum stress overactivation and the activation level is higher
in placental tissues of early-onset severe preeclampsia than that of late-onset group.
Key words preeclampsia; placenta; endoplasmic reticulum stress; proliferation; apoptosis; gestation weeks
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