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[ Abstract] Objective To explore the possible mechanism of intrauterine growth restriction in offspring mice
induced by alcohol exposure during pregnancy. Methods 60 SPF grade ¢57 mice were selected. According to the male and
female cages at a ratio of 2:1, the vaginal plugs of the female mice were observed in the early morning of the next day.
Those with vaginal plugs were considered as successful pregnancy, and the pregnancy was recorded as 0.5 days, that is,
the gestational age of the fetal mice was E0. 5 days. At this time, alcohol gavage (5ul/g/d 50% ethanol) was started to
establish a fetal alcohol syndrome (FAS) model, which was set as the experimental group, and another control group
(gavage with normal saline) was established. 12 mice each [ 6 female mice were not included in the experiment due to fail-
ure of gavage]. The birth weight was detected. The activity of histone acetylase in placental tissue was determined by
chemical colorimetry. The activity of histone deacetylase in placental tissue was determined by fluorescence assay. The
expression of histone acetylase p300 and PCAF was detected by quantitative PCR. The expression of vascular endothelial

growth factor (VEGF) was detected by quantitative PCR and Western blot. The binding level of p300 to VEGF promoter
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was detected by ChIP-PCR. Results Compared with the control group. the birth weight of the mice in the experimental

group was significantly reduced (P<C0. 01), and there was postnatal growth retardation. The intrauterine stillbirth rate in

the experimental group was significantly increased (P<C0. 05). Histone acetylase activity was significantly decreased (P<<

0. 05), while deacetylase activity had no significant difference between the two groups. p300 and VEGF expressions in

placental tissue of alcohol-exposed mice were significantly decreased (P<C0.05). ChIP-PCR found that the binding level

of p300 to the VEGF promoter was significantly reduced compared with the control group (P<<0. 05). Conclusion Alco-

hol exposure during pregnancy down-regulates the expression of VEGF in placental tissue through p300-mediated histone

acetylation modification, thereby causing restriction of intrauterine growth in offspring.

[Key words] Fetal alcohol syndrome; p300; Vascular endothelial growth factor; Intrauterine growth retardation

Z T RS B AT 515 G L RS 25 A A (Fetal al-
cohol syndrome, FAS) , R FELE N A TFIRLE L
RGRE RO IE K 5 TE & F IR O I R R
FENS . HATAE AR RO S B o A B BT A
F 5 TIE S S B 7 2 R ) R S AR T 30 FAS &
Ao I FAS K AEPLE BT8R+ w2,
FAS A2 I &k v AR IR 3 3 1 200 TR o 32 L
AJE 2R S R A . (H AR AR R R R iR L
BN K Z IR, A AE BE W R e i A AR e
G5 E R B A UL 2 T B A A KA
5 A R AR e kR DM Y, B
R R WK BT ECF RO R B R A
B BB ZFL . 1 P300 24 SHE A 2 Wik
16 i P X S il 2 — , Lo 356 PR SR s R R L 2 o 2
H AN I p300 A S 4L B S FAS 1)
o BELATL B A0F 5% 42 116 B O 1l . 2 MRS 48 A T B0 AR
ENRE R I AR R AR T
FAS BERUNEL DL 1 2 B AR A& 1 S F 52 D0 A A5
PRV RS 2 2R 80U B R Z IR T REHILHI .
1 MRl5FZE
1.1 shiyimiyd g SPF 4% 57 /MR (g F 10
R 2 46 75 S il 22 2 e sl i b0 ) 60 L, e IR M I
2:1 G K H I R SR ME BB R L AT B AR & H K 4T IR
B A R B T 30 D L id 4k ik 0.5 d, BAR RUIR#E E
0.5d, WHIFHA T2 R 50 RS WE B . 5 /N
5 pl/g/d ELEVE S 14 d iR SCR A WOREVE 1 ) it
S HcEk e L E 14 d R/ R T IRG 14,5
d o S HS 300 DU s o 25 K B T s 55 e IR AL, T A B AR
K(0.9% NaCD#EH . 508 dl Koxt A 414 12 H
(6 SLHEFRUE B RIBCR A TZRD) . SEIR A R (E 19.5 d)
FH ARk (CO,) &b FE 5255 3l 1, B R HR S i 25 40
g1, RFFEAA Y PR 8 i I B S P2 5 4
B A% E (LS . 2020028)

1.2 FERAAMALEE  100% £ (Sigma i H] . F
#F) ;3 VEGF /NR P (Abcam, ab46154) ;3¢ B-actin
INERBTAR (Abcam, ab8227 ) ; ChIP 44T p300 /N ELHi

A& (Abcam, ab54984) | Y& & Jit 4 R Ty 34 P 3 i 7] &
(Abcam,ab500) ; HDAC Ji§ &z HAT g % P A6 I3 71
£ (Biovision) ; —$T IgG(Abcam190475) ; 4 & [ £ HL
WA & GILEA Y, KGP250) 5 RNA $2 B 7 & (Sol-
abio, R1200) ; i¥i % St ) & (Qiagen 205111) ;28 M i
it PCR O & (FEER K A25741),

L3 Tk
L3.1 & E19.5 d i B & Z2 B2 I 300 4 Uk

Ji 20~21 dL SR EER 19. 5 d. 3805 P2 4R BUG B IG 4%
HA, X ED9.5 d R IRE R, /R G &R
FREEfREE 4 . ARRBEFE IR /NR

1.3.2 A2z btk ootk vk RO &f i £ 41
LS RERN T LIS 51 3 5 #% B HDACs il HATs 1
PRI 2 357 & 48 R L X A 41 ZUH HATs Al HDACs
T PR AT A

1.3.3 S st PCRSEE  #2I8 RNA 2 BOLH &
VLSS 2 b B RNAL E & Tug, PEAT W0 8% SR 1S

cDNA, #1752k 9t it PCR 250, & HEK 5P )7
5. p300 I W 5'-GAGACGCATAGGAATTTGC-3’
Tt 5'-AGAGGCCTGGG TCTGACAT-3", /=¥y 136
bp; PCAF 9 I W% 5'-ATACCTTCTCGGATGTCT-
GAT-3", Fiff 5-TGGAGCTAACGATAAGTACCA-
3. 724 133bp; VEGF L iif 5'-CGTGAATCAGTA-
CACTAGT-3" Fif 5'-ACTGCTTAAGTCGTGCT-
CATG-3", =¥ Ry 125 bp; B-actin fEH NS,
Bio-Rad-CFX96 7¢ ) € # PCR X £% “gene expres-
sion” i (F& T Plaffl J5UH) X 45 3 [H AH X B-actin %
BPAN {45 WA

1.3.4 Western blot 325 F FH AT SCr 4 EH 4R
Wl sR) & gl 2Urp S 1L R ] BCA 2 i 47 br i
LA IS H R AW . SDS-SR T I e 5 1% 1%
P BEAR 1020, 1 ERER R 30 g, 90v HL K 30 min
JEfe s A 120 v LK 2 IR Wy i I IS AR . 250mA
JB% 1.5 h & 0.22 pm [ PVDF i L. # M8 (5%
JEAEWIHO 1 h 5 E —$i.4 C 16 s R IEHRE —
$1(1:3000)1. 5 h(Z ), PBST ¥l )5 &L if% . 4



WHEREF 2023 F 2 A % 35 %% 28 Med ] West China, February 2023, Vol. 35

,No. 2 . 205

T 445 K BE A . Bractin S5 N 2 TH 5 E RO AU
ZE k8 (P Quantity one #4) .

1.3.5 Yy fa Jfi 4 30 1€ (Chromatin immunopre-
cipitation, ChIP) 52 %% #2212 7 & 45 7 #1745t 5
PESLYLTE L OFRBUR 420 100 mg. L0210 . 5
VEFRINA 100 0 B AT 3SR RN . ) R
KA Bt DNA #7918, F Be K BE A T 200~1000 bp
ME . @MA p300 ChIP RFifk. £ 4 CFUIEHK
DNA., @65 C 4T #4705 22 Bk, 3F 47 DNA 4fi
1k . i #% DNA #1752 PCR S5,

1.3.6 ChIP-qPCR 5£5% 4t Xf VEGF B 5 8+ X
B F| A Primer Premier 5. 0 B4k 1751i%it. 5149
blast tXF JC iR 5 2% 24 /] & . VEGF # L iF ¥ 51 -
5-GCCGTAATTACGCTGGCTTACCA-3", F % J¥
51 :5'-CGCATATGACGCGATGACATGGT-3', ;= ¥y
K/NH 169 bp,

1.4 Geit2es40r R SPSS 20. 0 4 i+ #1447
Gt #or b . BT B0 FH B R i 22 (2 ) o,
22 2 18] L 35 1w FH BRL DR 3R T 2 43 BT« 45 28 Ta) X B0 PR 7

1.24

0.8 o)

F 4 (8
5
o

0.4+

e

e

0.0

W
%E

HATSsf i P

1
Figure 1

FLa i ¢ i3, DL P<<0.05 HE A Gt XL,
2 BR

2.1 FRUMRARERERKE BE/DNRAER
MR AT RE, LA /N E19.5 d K5 (0. 93+
0.12) g, B X R 41 (1.33+0.13) g B B &K (P <
0.0, /MRAEFBHKEARER 4 . EF 1 F.2
JA S Al /N AR A& G T B4 (P<<0. 05) , #2278
AREEKE. LRI,

*1 FRAOABREE (x£9
Table 1 F1 birth weight
. AR 1 AR 2 R E 3 Rk 4 JfR
415 ( '
g) (g) (g) (g) (g)

S 0.9340.120 6.1740. 249 12,0140, 220 14,4640.28 17,2340, 47
7.8940.16 13.6740.41 15.4340.47 17.8840. 44

5 X IR H A . D P<<0. 01

2.2 JREMHZH HATs & HDACs FiEdE i &4
4l HATs Jg 3% PR S0 50 241 B W Ik F XF B4 (P <
0.0D) ;.8 HDACs WG PEPI4 b 22 S RG22 8 X
(P>0.05), WK 1,

801
60
4 o o
RN R
ES e
e
e e
204 e e e e
e,
e e e e
s
0 e

X A
HDACSHif 3% P

W 4H HATs % HDACs i& 46 U
HATs and HDACs activities in different groups

5 e, O P<0. 05

2.3 VEGF.p300 fil PCAF J& [N ¥ 5% % ik /K % ik 3 AR (P=0. 05) 5 1M PCAF G515 15 41 [F]
VEGF fE 386 20 i # 4 40h mRNA KEE XA R ZR LI EE X (P>0.05) ., WA 2,
FREAL(P<<0. 01) ; 5% BELHAH HE . p300 78 52 56 21 fif 4%
2.07 s 1.57 o 1.07
¥ X 0.8
%1.5- ﬁlo- 3 e,
B @ 5 e =
> 0.5 B S S < 0.2 -ﬁﬁ 2
S | RS S S
0.0 ERnoean 0.0 Qo 0.0 B
S 41 52 By 41 X A 52 35 44 AL (Q)

& 2 p300.PCAF #1 VEGF mRNA A3 Rix £
Figure 2 mRNA expression levels in different groups
TE:A. VEGF mRNA i %f 23k it 78 9240 20 b W] & N R 5 B p300 mRNA AR X 35 1t 7 S48 2 vp W 8 R B 5 C. PCAF mRNA A % 3 3k 4t 78 1 2 6] T 5¢
2R, S L, DP<0.05



« 206 - WEREF 2023 F 2 A % 35 %% 24 Med ] West China, February 2023, Vol. 35,No. 2

2.4 VEGF HE A fE&£ 410 LR KFE LB gd
VEGF #E A8 6 BB 4 W 2 AR (P<0. 01), ILA 3,

VEGF | (D —

1.57

=3
1

VEGFH [1/K°F

<
W
1

0.0~

X i 4

B3 VEGF ZEARIEEKTF
Figure 3 VEGF protein levels in trial and control group

TE - 5 0 HR2H b5, D P<<0. 05

2.5 p300 5 VEGF g8l 7454 /K¥ P300 5
VEGF J5 8+ 45 & X 3K 1 52 56 41 4 0 B 41 W 2% %
K (P<<0.05), WLIA 4,

B 1.01

2

~N

&

2= 0.8

Y

N

% 0.6 @
g gd el
("5 ’ e e,
=

7 027 [
o P ]
> e
A )

a 0.0 T

R A

B4 p300 5 VEGF B FHAKE

Figure 4 Binding level of p300 with promoter of VEGF

5 IR A . D P<<0. 05

R

Wi & B2 B A IR A 18 2 AR B B
as g AR S R NI E R (DN &Ik )
WFFE 3 CE S5 9 & B IR 8 5 0AE W 1 2 A0
PRI AR O, A0 I Fe L JIE e T B8 PR | & IR I AE
SR ZR RS R R R S B N AR K 2 B
PR A AIF 5 B Dy A 2 iR LIPS A 25 5 R sh A AL, AR
ANEUA R 3 FEAR, X 5 DUAE FAS #F 58 di i
FAFF

R R TRE N LT ME LA, N
EFHERFRETRRERNREENRZ —. A

T R U 2 2 W AR S 2 O R IR R
BTG R AB G . MARERGERILENAEK
R (TUGR) KA g e 2 22— B8 1 ik 42
TN NERS T 0] BUKG S 44U VEGE 33k B %
ik, VEGF £ & Ky X#EEHCH A
N OREF RS Rk I VEGE 19 T A LE T mR-
NA FIHE 1502 3 58 7 R AR 2 & AR A e 5 )2 T
(. 3T 10 4F fh 82 o5 $2 7R i JLTE A 25 & 1E 3
7k I Rl TN A RS S S N R e i}
FIRET T, AEA WA T 5755w
R 38 2 5 e G 0 5T 45 A4 i) AR i 2h A HL AT A
POk B R, 4| M L BE Mk % HAT B K&
HDAC [ 2h 25 98 #2. Br DL 6] B & 0 7 Jigy 48 41 41
HATSs #l HDACs 1y S35 14 45 3R & 8 HATs figih
£ 3% T B 1 HDACs BTG M 0 B o 028 X 7w 2
OIS A% % 5% v) e i HATs B 10 5% i i 45 op 5 [N 5%
SRFIE . TR S22 sc g b AT 40 A 7 HATSs
it iy 75 B2 #--p300 K PCAF fy 323k 1% 00, L 72 BA L
FAS /N B0 JIE 359 B3 08 S 2 B 2R
A p300 781 RS 7% 8 4l e Xt B4l 2 R A7 A 25 57 X
$En HATs By B2 WAL p300 RA W BEN 5 T &
HYWHE B LR . P300 /E B2 HAT Rl
A3 A A R R Y B X B B SRRk
-5 2% 3 R 3R GATY L N I SE g PR I T p300 &
VEGF Ji 3 F X 380 8 45 & /K B0 E 52 20 309 109 kG 2
T EUG R 2D p300 T EREAR, AT RE A T T H
B KA F VEGE MR35, 515 i 2 32 51 7
EIRBEHNERKZR,

FRILEWNERKZRZZH R m"  jBILEWE
KZR g EAILEA N RIEIRE R s i L
BN AR A R B0 A A B E R B AT IR
ik, AR EWBEMERT TENERKST
RER AT e WL, 20 8 1 Z BEALBE p300 AT g 78 b s
BHERATHEETE MO, X THEQ B EHE
A AT AR AL DRI X Sy 2 U N R R Y R0 T A
BET AT RE IS A A, AR AE X — s Bk B h R A
1A AR A 27 40, YR T A R AR A DL R S R
p300 YT A S0 E B N A K32 IR, 3 S R] BT A5 9 K
FEAR B — B TR AR
4 Zig

ABESES5 H B R L 2 W OKG Z %l i p300 Ay &
A LA iR A b VEGE 323k, i
SIEFRENLETZR., HETMERE ZIA KN L
() IE 20 3B W3 22 L DR I A T 90 B X 48 4 K g ) LA
LR 2 A % i 4 it — 0 A5 45 R A 2o iR Ll



WHEREF 2023 F 2 A % 35 %% 248 Med ] West China, February 2023, Vol. 35,No. 2 .

207

KR -A AR I PR 36 7 e AL 4R A1 T RE AL A

(&%)

(1]

(2]

(3]

4]

(5]

L6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

DENNY L, COLES S, BLITZ R. Fetal Alcohol Syndrome and
Fetal Alcohol Spectrum Disorders[]].
2017,96(8) :515-522.

MAY P A, CHAMBERS C D, KALBERG W O, et al. Preva-

Am Fam Physician,

lence of Fetal Alcohol Spectrum Disorders in 4 US Communities
[J]. JAMA, 2018,319(5):474-482.

WILHOIT L F, SCOTT D A, SIMECKA B A. Fetal Alcohol
Spectrum Disorders: Characteristics, Complications, and Treat-
ment[J]. Community Ment Health J, 2017,53(6):711-718.
DENNY L, COLES S, BLITZ R. Drinking patterns and alco-
hol-related birth defects[J]. Alcohol Research and Health,
2017,25(3):168-169, 2001.

FIGUEIREDO A CM G, GOMES-FILHO I S, SILVA R B, ez
al. Maternal Anemia and Low Birth Weight: A Systematic Re-
view and Meta-Analysis[J]. Nutrients, 2018,10(5) :601.
SILVEIRA P P, POKHVISNEVA I, GAUDREAU H, et al.
Birth weight and catch up growth are associated with childhood
impulsivity in two independent cohorts[ J]. Sci Rep, 2018,8(1)
13705.

BOEHMER B H, LIMESAND S W, ROZANCE P J. The im-
pact of IUGR on pancreatic islet development and B-cell function
[J].J Endocrinol, 2017,235(2): 63-76.

LANGMIA I M, KRAKER K, WEISS S E,et al. Cardiovascu-
lar Programming During and After Diabetic Pregnancy: Role of
Placental Dysfunction and ITUGR[J]. Front Endocrinol (Lau-
sanne), 2019, 9(10).:215.

CHATER-DIEHL EJ, LAUFER B 1, SINGH S M. Changes to
histone modifications following prenatal alcohol exposure: An e-
merging picture[]J]. Alcohol, 2017,60; 41-52.

BOSE D A. DONAHUE G, REINBERG D, et a/. RNA Bind-
ing to CBP Stimulates Histone Acetylation and Transcription
[J]. Cell, 2017, 168(1-2) ;135-149.

BASCTT, XF, BRES . AE. P300-PPAR-y il % 76 2 01 it JLI A 25
B AE/IN B AR 2 2 B PG 35 L T A LT D T S B
2020, 32(5):53-57.

YAN X, PAN B, LV T, et al. Inhibition of histone acetylation
by curcumin reduces alcohol-induced fetal cardiac apoptosis[ J].
J Biomed Sci, 2017,24(1) 1.

MENENDEZ-CASTRO C, RASCHER W, HARTNER A. In-
trauterine growth restriction - impact on cardiovascular diseases

later in life[J]. Mol Cell Pediatr, 2018,5(1) 4.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

GUPTA K K, GUPTA V K., SHIRASAKA T. An Update on
Fetal Alcohol Syndrome-Pathogenesis, Risks, and Treatment
[J]. Alcohol Clin Exp Res, 2016,40(8):1594-1602.
DARENDELILER F. TUGR: Genetic influences, metabolic
problems, environmental associations/ triggers, current and fu-
ture management[ ] |. Best Pract Res Clin Endocrinol Metab,
2019,33(3): 101260.
GURUGUBELLI KRISHNA R, VISHNU BHAT B. Molecular
mechanisms of intrauterine growth restriction[J]. ] Matern Fe-
tal Neonatal Med, 2018,31(19) :2634-2640.
CIRRONIS M, VEZZONI G M, DEPAULIS N G, et al. Neo-
natal abstinence syndrome and intra-uterine growth restriction
secondary to maternal antimigraine drug abuse[ J]. Basic Clin
Pharmacol Toxicol, 2021,128(4) :625-627.
BIRON-SHENTAL T, SADEH-MESTECHKIN D, AMIEL A.
Telomere homeostasis in IUGR placentas - A review[ ] ]. Placen-
ta, 2016,39:21-23.
MAJEWSKA M. LIPKA A, PAUKSZTO L, et al. Placenta
Transcriptome Profiling in Intrauterine Growth Restriction (1U-
GRO[J7. Int J Mol Sci, 2019,20(6):1510.
SRR RPN T LA ARV 5 106 S R AU BR R YA T 4 A A
8 DR s A0 DO S5 A 2k SR TR v L L PN B A K TR R A
AP g e L) . S B BE I R 4% 75, 2020, 17(6) : 114-117.,
BEIRTE X AL XML AF. Il WS S # VEGF. ANG-2, NSE 1
S100B 5 Jif 2= v oA 1 Dy R I Ak 1) A 5 Pk 23 B LT ], 552 1T B B I IR
Z¢#,2019,16(1):187-189.
THE ORGSR IKREE L 5. LAMBL JEH T 98 VEGE &kl A
JUEL o R BB MR A KT PR 2, 2019, 31(7) - 1010-1013.
SHUKLA S D, RESTREPO R, AROOR A R, etal. Binge Al-
cohol Is More Injurious to Liver in Female than in Male Rats:
Histopathological , Pharmacologic, and Epigenetic Profiles[J]. J
Pharmacol Exp Ther, 2019,370(3):390-398.
BONNAUD E M, SUBERBIELLE E, MALNOU C E. Histone
acetylation in neuronal (dys) function[J]. Biomol Concepts,
2016,7(2):103-116.
MARTIN B ] E. BRINDAMOUR J., KUZMIN A. etal. Tran-
scription shapes genome-wide histone acetylation patterns[]J].
Nat Commun, 2021,12(1):210.
LIU Y., YANG EJ, SHI C, et al.
(HAT) P300/CBP Inhibitors Induce Synthetic Lethality in
PTEN-Deficient Colorectal Cancer Cells through Destabilizing
AKT[J]. Int J Biol Sci, 2020,16(11):1774-1784.
VERRIE. B L s N AR SZBR A5 g PR 2R 43 A L. i = I 4 O,
2021,36(16):3811-3813.

(Y #5 H 1 :2021-08-15; 2 B B #1:2022-04-15; {8 . T/ F)

Histone Acetyltransferase





