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The PDE rat model was established. The different dose intervention groups were given subcutaneous injections of
dexamethasone at 0.2, 0.4 and 0.8 mg/kg/d on days 9~21 of pregnancy, while a control group was established with
saline injection. Pregnant rats were executed on the 22nd day of gestation and placental tissues were collected. The
mRNA expression of placental cell proliferation and apoptosis indexes and mitochondrial dynamics indexes were
detected by qRT-PCR. Transmission electron microscopy was used to observe the ultrastructural changes of placental
tissue cells. Relevant kits were used to detect ATP content and reactive oxygen species (ROS) content. qRT-PCR and
Western blotting were used to detect autophagy-related gene mRNA and protein expression. Results Compared
with the control group, the mRNA expression of proliferation gene Ki67 was decreased and the mRNA expression
of apoptosis gene Bax was increased in the placenta of rat in the high-dose group. The morphology of mitochondria
was abnormal with structure destruction and autophagosome increased. The fluorescence staining intensity of ROS
increased. Compared with female offspring, ATP content decreased more significantly in the placenta tissue of male
offspring, and the mRNA and protein levels of autophagy related genes LC3II/LC31 and Beclin I were significantly
increased, while the mRNA and protein expressions of P62 were decreased. Conclusion PDE can lead to increased
placental mitochondrial division and imbalance of mitochondrial homeostasis (reduction of ATP content,
accumulation of ROS, structural disruption, and occurrence of autophagy), which is more pronounced especially in

males, and may be the mechanisms of reduced placental cell proliferation and increased apoptosis.

[Keywords] Prenatal dexamethasone exposure; Mitochondria; Autophagy; Reactive oxygen species;
Placental development
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Table 1. PCR primer sequence

HH Em51Y EAREIL7]

GAPDH GGCACAGTCAAGGCTGAGAATG ATGGTGGTGAAGACGCCAGTA
Ki67 TCGAGGGGCCAAGAAAGATG GTTCACCTTCACACTGGAGA
Bax AGGGGCCTTTTTGCTACAGG ACTGGTAAGCCTCTTGAGACC
Mfnl ACGCTGATGAACACGGAGAA AAGCAGAAGCATCCCAACGA
Mfn2 AGAGGCGATTTGAGGAGTGC CGCTCTTCCCGCATTTCAAG
Drpl GAAGTGGTGCAGTGGAAATGAC GTTTCTATTGGGAACCACTGCC
LC3 AAGAGTGGAAGATGTCCGGC CATGTATGTAACAGCCAGTGCT
P62 CACTACCGCGATGAGGATGG CCTAAAGCCAGTGCAAACACC
Beclin 1 GTGGTGGCAGAAAACCTGGAGA CTGGTACTCACTGAGCTTCCTCC

iE: GAPDH: Hihit—3—E88 L A5 ( glyceraldehyde 3—phosphate dehydrogenase ) ; Ki67: 32 7i47&4 Ki67 ( marker of proliferation Ki67 ) ; Bax: Bi#k
LG -2 M AR £ XE & (B—cell lymphoma—2 associated X protein ) ; Mfin: &Flkiks%& & (mitofusin) 3 Drpl: FhhE G %% E1 (dynamin—
related protein 1) ; LC3: % 40X & & 14443 ( microtubule—associated protein 1 light chain 3) ; P62: #4&-/k1 (sequestosome 1) ; Becn I1: FRE1,
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$E/R PDE 7] 58001 FUR £ 20 21 40 it v Lo AR 25 44
eI, IR B W R AU .
2.3 PDEXHMFRAREHMMLE MBI H1=F1E
FREATPE =R R0

SR ORLNT DAE 2 Xk S5 TR LN TIN | 0 |
B, DT R A0 I P9 ATP 7= A AR T
JO7 S R M R T S R Y O T 2 A
PDE XAT ERUIG B e R DI e 2, R qRT-
PCR 346 AN /] 7] 5 PDE I} 1Y 28 ki Ak 5y ) 2 48
b, ALAERLEAHOCHER Mfn (Mfnl F1 Mfn2 ) #1553
SUAEHE N Drpl mRNA B9k, 450 R 5%
WAL, AR AT BRI & Drpl mRNA 3£
KR FRREE TS (P<0.05) , iMEMEATBUR
£ F LI N PDL 240 Mfn2 mRNA F3kF&(% (P
<0.05) ; B SRR SN 127 5 24 2
ARAE CEI3) o F3ah, A ATP A6l i) & 4
PDE Xf #4140 ATP S AYRZI . 45501 .



392

Ki67-Female
1.5
X
1.0
i .
=
=
-
Z 054
g
0.0 T T T
Xf#&  PDL  PDM  PDH
C Bax-Female
1.5
)
2
=
<
Z 054
g
0.0

1 1 1
Xt#&  PDL  PDM  PDH

Frontiers in Pharmaceutical Sciences, Mar. 2025, Vol. 29, No.3

mRNAFXTF IR

mRNAAIXF 55

Ki67-Male

XfI§  PDL  PDM  PDH

Bax—Male

0.5

0.0

1 1 1
Xtfg  PDL  PDM  PDH

BE1 PDEXTUE/HEMAFRAGEIEEMBA T HAERRENZME (n=12)
Figure 1. Effect of PDE on the expression of genes related to proliferation and apoptosis
in female and male offspring placenta (n=12)
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Figure 2. Effects of PDE on the cell ultrastructure
of offspring placenta
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Figure 3. Effects of PDE on mRNA expression of Mfnl, Mfn2 and Drpl in offspring placenta (n=12)
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Figure 4. Effects of PDE on ATP content in offspring placenta (n=12)
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Figure 5. PDE induced the increase of ROS levels in tissues of offspring plcenta (100 x)
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Figure 6. Effects of PDE on mRNA expression of LC3, P62 and Beclin 1 in offspring placenta (n=12)
E: A~CIEPAT RS H P A mRNAJART R KT DFL AREAT R & F #9mRNAARST KA KF; GabBairksz, ‘P<0.05, "P<0.01,
A Xif B —Female PDH-Female B X HE—Male PDH-Male
P62 | S GEe SEE . s |52 kDa P62 59 kDa
LC31 — 16 kDa 1.C31 16 kDa
LC3II m. — . |14 kDa  LC3II | - D - g e == | 14 kDa
Gapdh |. — — o — —|37 kDa  Gapdh |-.- —-——— | 37 kDa
G D E F G H
Female Female Female Male Male Male
1.5 1.5 1.5 154 1.5+ 204 .
ol X0 o] #Ho ] * X154
'H’Rﬁ 1.0 ‘H% 1.0 HJ% 1.0 _HJ% 1.0 ‘H“é 1.0 . w
= = r = & r
= =
m m =z = = = 1.0
= =
T 0.5+ I 0.5 I 051 I 0.5 o . I
Sl ] b b o s
0.0~ 0.0- 0.0~ 0.0~ 0.0 0.04
XHHE PDH X PDH Xt#%  PDH X% PDH X% PDH X8 PDH

E7 PDEXHMFRBAELC3. P62FBeclin 1EARIZHIEM (n=12)
Figure 7. Effects of PDE on protein expression of LC3, P62 and Beclin 1 in offspring placenta (n=12)
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