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Effect of Propofol Anesthesia for Rats During the Second Trimester of Pregnancy on the Learning and

Memory Function and HDAC2 - CREB - NR2B Signaling Pathway in Offspring Rats
MEI Jing ,MA Lin,XU Guiping
(Department of Anesthesiology , People's Hospital of Xinjiang Uygur Autonomous Region ,Xinjiang ,Urumgi,China 830001 )
Abstract: Objective To investigate the effect of propofol anesthesia for rats during the second trimester of pregnancy on the
learning and memory function and histone deacetylase 2(HDAC2) — cAMP — response element — binding protein(CREB) — N — methyl -
d - aspartate receptor subtype — 2B(NR2B) signaling pathway in offspring rats. Methods A total of 36 SD rats on the 14th day of
pregnancy were selected and randomly divided into the control group and the propofol group,with 18 rats in each group. The rats
in the two groups were injected with normal saline (2 mlL/kg) and 1.5% propofol (2 ml/ kg) via jugular vein, and then they
underwent exploratory laparotomy with anesthesia time of 4 h. Twelve pregnant rats with normal blood pressure, heart rate and
oxygen saturation were randomly selected in each group to continue the pregnancy. Morris water maze (MWM) test was performed
on male offspring rats aged 30 d after birth (three rats were taken from the propofol group and three rats were taken from the
control group). The offspring rats aged 36 d after birth in the propofol group intraperitoneally injected with 0.5 mg/kg of HDAC2
inhibitor Romidepsin once a day were taken as propofol + Romidepsin group (six rats) , while those in the propofol group only
intraperitoneally injected with 2.5 mL of normal saline were taken as propofol + Saline group (six rats),the administration lasted
for 7 d,and MWM test was performed on the 43rd day. On the 48th day,the offspring rats in each group were sacrificed and the
hippocampus tissue was taken. Western blotting was used to detect the expressions of growth — associated protein 43 (GAP43) ,
postsynaptic density protein 95(PSD95),HDAC2, phosphorylated HDAC2(p — HDAC2) ,CREB, phosphorylated CREB(p — CREB) and
NR2B. Neutral red staining method was used to evaluate the extent of neuronal loss in the hippocampus in the propofol + Saline
group and the propofol + Romidepsin group. Results Compared with those in the control group, the escape latency prolonged
significantly, the times of crossing platform reduced significantly, the expression levels of HDAC2 and p - HDAC2 in the
hippocampus up - regulated significantly, while the expression levels of p — CREB and NR2B down — regulated significantly in the

offspring rats in the propofol group (P < 0.05). Compared with those in the propofol + Saline group, the escape latency shortened
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significantly, the times of crossing platform increased significantly, the expression levels of p — HDAC2 in hippocampus down —

regulated significantly, while the expression levels of p — CREB, NR2B, GAP43 and PSD95 up - regulated significantly in the

offspring rats in the propofol + Romidepsin group(P < 0.05). Conclusion HDAC2 - CREB - NR2B signaling pathway can regulate

the learning and memory dysfunction induced by propofol anesthesia.

Key words: propofol;histone deacetylase 2;cAMP - response element binding protein; N — methyl — d — aspartate receptor subtype — 2B;

second trimester;offspring;learning function;memory function
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F1 WRAMFABEAXREEMEZESH (X +5,n=12)

Tab.1 Reproductive and developmental parameters of the rats in the control group and the propofol group(X +s,n =12)

HEFR1~30d4HRE(g)

Eik JE4R A (d) AT (R) TR
1d 7d 14d 21d 30d
bapicEsil 21.60+0.04 11.36+1.78 1.03+0.17 7.08+0.04 14.82 +£0.05 34.45+0.19 50.76 0. 42 121.38 £0. 56
R RN 20.20+0.91 11.31 +1.82 1.15+0.42 7.01+0.06 14.73 £0. 06 35.71+0.63 50.15+0.37 125.15+0.77
A 0.031 0. 447 0. 955 1.314 1. 020 0.712 0. 607 1.053
P& 0. 822 0. 681 0.322 0. 189 0. 366 0.473 0. 341 0.217
HEEE R / s 1 2
60 P HDACY  m— —
o il HDAC? e (D
40 4 —-— NI AL
20 - p - CREB - -+
=
0 T T T T T A E] 7 d

30 31 32 33 34
E1 XERASHARAT Rk E R
E B AREALE,P < 0.05,"P < 0.01.H2ZH 3 K2R,
Fig.1 Escape latency of the offspring rats in the control group
and the propofol group
Note : Compared with those in the control group,”P < 0.05,”P < 0.01
(for Fig. 1 -3 and Tab.2).
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Fig.2 The times of crossing platform of the offspring rats in
the control group and the propofol group
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Fig.3 Residence time in each quadrant of the offspring rats in

the control group and the propofol group
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1. The control group 2. The propofol group
Fig.4 Comparison of the expression levels of HDAC2,

p — HDAC2,CREB,p - CREB and NR2B protein of the
offspring rats in the control group and the propofol group
®2 MRAFMAAEEFHRHDAC2,p - HDAC2,CREB,
p - CREB,NR2B & AR iAEKF L&

Tab.2 Comparison of the expression levels of HDAC2,

p — HDAC2,CREB,p - CREB and NR2B protein of the

offspring rats in the control group and the propofol group

ikl HDAC2 p- HDAC2 CREB p-CREB NR2B
ABA 1.000£0.027 1.000£0.023 1.000£0.031 1.000+0.021 1.001+0.029
AABA 2.180+0.027° 1.733+0.122° 1.014+0.023 0.225+0.024" 0.182+0.076"
i 8.025 6.331 0.424 8.051 9.247
PlE 0.021 0.035 0.756 0.023 0.005

JH(P <0.05) 1EULIE 6 FI & 4. 5P + Saline 41 1t
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HDAC2 8 1 1Y 3k 7K, B0t 28 v S0 D9 A 1 JRR I8 i %oF
B2 A I T RE R 4T S e 28 v R BRI
1. 5% NIA B 2 5E , 37 LL 20 mg / (kg-h) (38 RAFLEH
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A /7 d ==
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%5 7 iAE + Saline LA, P < 0.05. &34 & 4R,
Fig.5 Results of escape latency test for the offspring rats in
each group
Note: Compared with those in the propofol + Saline group, P < 0.05
(for Fig.5 and Tab.3 -4).
£3 HHAFR Morris/KEEMXLER(X )

Tab.3 Results of MWM test for the offspring rats in each group

GAPE D e — G
GCAPDH D D G SR
LAFREZE 2. RIAML 3. WIAH + Saline
4. R A + Romidepsin 21
Bl6 &4FRHDAC2,p-HDAC2,CREB,p - CREB,
NR2B,PSD95,GAP43 & { R ik 7k F
1. The control group 2. The propofol group 3. The propofol + Saline
group 4. The propofol + Romidepsin group
Fig. 6 Comparison of the expression levels of HDAC2,p -

(Xxs) HDAC2,CREB,p - CREB,NR2B PSD95 and GAP43 protein of
ik FoFARHE(R)  FITRRIFEER() offspring rats in each group
AR 3.989£0.219 26.448 +0. 107 % CREB - NR2B{E 5, 3 T R 51828k 5
AABA 2.345+ 0.202 15.925 +0. 059 TR VAT 2 1 PR S e v 1y o P AL 3, S — A
A A + Saline 41 2.491+£0.157 14.878 +0. 083 4] GABA BEMIZ TCHYZE Y  BF ST 0 | BB E B2 1N
A + Romidepsin 41 3.952+0.286' 26.354 + 0. 084’ ST 0 BRI HEAT AR I 0 o 0 15 A
o e e I SO ICIZ B B S 32 , (LA HERAER 521

i), (FL T 5 2 2 5 fis P 3B PR IC ik kb, HF IR
12 2 5268 1 B 8 AR 25  Hi {8 Romidepsin 3

BRI BRI P AE 50% , 4275 TR A B 7] RE S 175 & S 1
SRR AT RPN ) F A G PR O JRR IR X oA Sl 1
M2 EAT FEPEAE T, PRZE /N R | e 700 AT B A

4 KRHEAFRHDAC2,p-HDAC2,CREB,p - CREB,NR2B,PSD95,GAP43 EH RiAKFELLE (X +5)
Tab.4 Comparison of expression levels of HDAC2,p - HDAC2,CREB,p - CREB,NR2B PSD95 and GAP43 protein of the offspring rats

in each group(X =s)

20 5 HDAC2 p - HDAC2 CREB p - CREB NR2B PSD95 GAP43
gyl 1.000+£0.100 1.000+0.121  1.000+0.045 1.000+0.012 1.001+0.080 1.001+0.021 1.001 +0.029
WA B 20 0.981+0.075 2.185+0.115 0.974+ 0.033 0.515+0.025 0.312+0.041 0.151+0.021 0.233+0.052
7 i 8 + Saline 41 0.969+0.086 2.036+0.221 1.104+0.028 0.502+0.032 0.364+0.058 0.166+0.074 0.241+0.071
A AE + RomidepsinZL  0.971+0.062 1.089 £0.318" 0.987+ 0.092 0.869+0.022" 0.855+0.023" 0.677=0.029" 0.662+0.036"
Fi& 13.525 185.415 10. 362 102. 621 197.203 235.851 321.369
PI& 0. 106 0.028 0.587 0. 009 0. 005 0. 0003 0. 0002

e it Ui

HNIAE + Romidepsin i

Xof B2

IAE + Saline 21
E7 IR NRSTEHFRIEDEAAHETHBMEKIERE( x 200)

Fig.7 Comparison of the neuronal loss extent in the hippocampus of the offspring rats in each group (Neutral red staining, x 200)
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