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Fig.1 The timeline of experimental events

CON-F'; The female mice were exposed to saline in F1 generation; CON-M; The male mice were exposed to saline in F1 generation; LPS-F; The fe-

male mice were exposed to LPS in F1 generation; LPS-M: The male mice were exposed to LPS in F1 generation; F2-CON; The mice for whose parents

were exposed to saline in utero; F2-LPS-F; The mice for whose mother was exposed to inflammation in utero; F2-LPS-M: The mice for whose father was

exposed to inflammation in utero; F2-LPS-P. The mice for whose parents was exposed to inflammation in utero; F3-CON: The mice for whose parents is

F2-CON; F3-LPS-F: The mice for whose mother is F2-LPS-F; F3-LPS-M: The mice for whose father is F2-LPS-M; F3-LPS-P. The mice for whose par-

ents are non-littermate F2-LPS-P; MWM : Morris water maze; LPS:lipopolysaccharide; ip :intraperitoneal ; GD; gestational day.
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Fig. 2 Age-related impact on the learning and memory abilities of CD-1 mice in MWM test

A,C: The age effects of swimming latency and swimming distance in the learning period of female mice;B, D:The age effects of swimming latency

and swimming distance in the learning period of male mice; E,F:The percentage of swimming distance and time in the target quadrant of the memory peri-
od of the control group during aging;a: 3CON-F group; b: 18 CON-F group; ¢: 3CON-M group; d: 18CON-M group; e: 3CON group; f: 18CON group;
** P <0.01 vs 3CON-F group; *P <0.01 vs 3CON-M group;“*P <0. 01 vs 3CON group.



FMBERKFF® Acta Universitatis Medicinalis Anhui 2024 Oct;59(10)

- 1699 -

2.2.1 FlARADR&mE@AEmzE T F1 AN,
3 A% LPS-M /N RUTE > Wik s R T 3 1 it
CON-M /NEL (P =0.043), 3 H# LPS-M HI LPS-F
/N ERICAC I A G2 B PR Ui DK s ) R Ok B R A A3 L
5 CON diMi b 2 R A G it 2# 8 X, RN LPS-M
Al LPS-F R E] E 43 kb (P =0.001, P <0.01) Fli%
FEEH (P =0.003, P <0.01) i # & T [ 51
CON #H/NER (I 3A =3D) ., 18 A F1-LPS 5 F1-
CON /N B2 > 53 19 9t Kk 05 ORS00 AR e ik B 2 S

A - a
60 b
- C
-d
o 40 F
=
Q
=
2
5 20
O 1 1 1 1 1 1 ]
1 2 3 4 5 6 7
Time(d)
B 10r - a
~~ - -ﬁ-b
g 8 - C
54 | —-d
g 6
a 4t
*
2_
1 1 1 1 1 1 ]
0 1 2 3 4 5 6 7
Time(d)
C
0.6
o T 1
%0 k% it
5 04 T
Q
o
> 2
° L
E 0.
=
0 a b c d
pg 0o T T
s ok i
=
3 04f — T
o
a
g 0.2}
s
[SE
a b c d

Gl R (P <0.01), KN 18 H ik LPS-M Al
LPS-F /N Dk v AR 100 Fn % R 4 T CON-M (P <
0.01) Fil CON-F 20 (P <0.05) /ML, 18 H & FI-
LPS /IR 5 F1-CON 4/ B A 1012 3R IR AR A7 7 22
SEGI ¥ L[ F; o = 11.527.8.497, P, <
0.01], RIS LPS 2 M i /1 BRLHE G B P 318 UK ]
FEEFE T 43 43 501 1 240 T [R5 CON ZH/INER (P
<0.01), VL& 3E -3H,

2.2.2 R2ADALmMEZE  STF2A/NER,
- a
E 60 —ﬂ—b
- C
50 —=d

Latency(s)
~
(=)
T

* %k

(O8]
o
T

**

20 1 1 1 1 1 1 I
1 2 3 4 5 6 7
Time(d)
- a
F 8 r —ﬂ—b
- C
g - d
o
00
B
a * %
4t .
1 1 1 1 1 1 |

Time(d)
0.4
o T
%0 0.3 T " #it
g T 1
502
o
g 0.1
=
0 a b c d
2 0.4 _l_
<
= 03 T #t
8 * ok T
5 T
a 0.2
o
o
§ 0.1
=)
= ()
a b c d

3 F1 R/NVRZE MWM FRRESIFICIZ R
Fig. 3 Learning and memory performance of the F1 generation in the MWM test

A - D:Learning phase (Escape latency and distance swam) and memory phase ( percentage swimming time and distance swam in the target quad-
rant) at 3 months;E — H:18 months of the MWM test in the F1 generation;a: CON-F group; b: CON-M group; c¢: LPS-F group; d: LPS-M group; * P
<0.05, “*P<0.01 vs CON-F group;*P <0.05,"P <0.01 vs CON-M group.



- 1700 -

FMBERKFF® Acta Universitatis Medicinalis Anhui 2024 Oct;59(10)

3 H /N, F2-CON ZH e /N BRI i Dk v AR 3 ( P

=0.014 0. 012) FEIK B F2 (P = 0. 002,0. 006 )
W T F2-LPS- XU R MM /N (E1 4A -4D) , 3 A
1% F2-CON ZH MR/ )N R R BRI UK S T2 E A L (P =
0.002.0.001; P =0.006.0.001) FiF & & 4> (P
=0.005.0. 004; P =0.026.0.005) i3 KT F2-LPS
AL Z N F2-LPS XU MEbfE/N B (B 4E —4F)

18 J % F2 f/NELH, 7557 2 9], F2-CON 4 A
BRIV VS R 100 00t Kk B AR 40 T F2-LPS BER (P =
0.042.0.036) ,F2-LPS 2 % (P =0.024 ,0.016) #
F2-LPS XA /N (P =0. 003 ,0.006) , F2-CON

A 501 - a
- b
- C
40 s
= 30
Qo
=]
2
520
*
10
1 1 1 1 1 1 1
1 2 3 4 5 6 7
Time(d)
B _ - a
8 b
- C
R -d
E 6
T
o
g
£
a 4t
k%
2 1 1 1 1 1 1 ]

Time(d)

e NNy = Ild

C 0.6

S 04F

8

=

o

o

=

£ 02F
0

Distance

2 W BRI UK P AR SD RN DK B AR 4 T F2-LPS A& (P
<0.05) il F2-LPS X R MM /N (P <0.01), 1k
S TETFK SR [, F2-CON ZH Wi /I SRS B K B 72
/5 T F2-LPS £F ZMEE /N (P =0.032) , UWLE 5A-
5D, FEICIZH] 18 H 45 4L/ BR =2 18] 6 50 52 R P i
TKIFI)E S H [ F oy o, = 4. 654.3.958; P =0.009
0.018 | FIEEFEE A [ F s 5 =7.426 .4.894; P =
0.001.0.007 ] 27 A Giit2# 7 L, F2-CON ZH Mk ff
/N RGBS T) B 43 HERIRE 1 40 HE Wl 38 8 T F2-1PS-
L Z (P =0.008,0.001; P =0.013,0.006) F
F2-LPS-3LZ (P =0. 002 .0. 001 ; P =0. 004 0. 002) ,

D 50 - a
b
B - C
0
=
g 301
Q
=
—
20
k%
10
1 1 1 1 1 1 ]
1 2 3 4 5 6 7
Time(d)
E - a
8r b
- C
-d
E 6F
oy
Q
=]
[~
z
8 4t
* %
2 1 1 1 1 1 1 1
1 2 3 4 5 6 7
Time(d)

s b = Il
0.61

Pencentage
e
~

T

=
[}
T

Distance

B4 F2 K3 AE/NRFSEIZHE S 80 E E 3R

Fig. 4 Intergroup effect on learning and memory ability of 3-month-old mice in F2 generation

A - C :The swimming latency and swimming distance of 3-month-old female mice during the learning phase (A, B), and the percentage of swim-

ming distance and time in the target quadrant during the memory phase (C) ;D - F:The performance of learning (D, E) and memory phase (F) in 3-

month-old male mice;a; F2-CON group; b; F2-LPS-F group; c: F2-LPS-M group; d: F2-LPS-P group; * P <0.05, ** P <0.01 vs F2-CON group.
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Fig.5 Intergroup effect on learning and memory ability of 18-month-old mice in F2 generation

A - C:The swimming latency and swimming distance of 18-month-old female mice during the learning phase (A, B), and the percentage of swim-

ming distance and time in the target quadrant during the memory phase (C) ;D — F:The performance of learning (D, E) and memory phase (F) in 18-
month-old male mice;a: F2-CON group; b: F2-LPS-F group; c¢: F2-LPS-M group; d: F2-LPS-P group; * P <0.05, ** P <0.01 vs F2-CON group;*P

<0.05 vs F2-LPS-F group.
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Fig.6 Intergroup effect on learning and memory ability of 3-month-old mice in F3 generation

A - C:The swimming latency and swimming distance of 3-month-old female mice during the learning phase (A, B), and the percentage of swimming

distance and time in the target quadrant during the memory phase (C) ;D — F; The performance of learning (D, E) and memory phase (F) in 3-month-
old male mice;a; F3-CON group; b; F3-LPS-F group; c¢: F3-LPS-M group; d: F3-LPS-P group; ** P <0.01 vs F3-CON group.
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Fig.7 Intergroup effect on learning and memory ability of 18-month-old mice in F3 generation

A - C:The swimming latency and swimming distance of 3-month-old female mice during the learning phase (A, B), and the percentage of swimming

distance and time in the target quadrant during the memory phase (C) ;D — F: The performance of learning (D, E) and memory phase (F) in 3-month-

old male mice;a: F3-CON group; b: F3-LPS-F group; c: F3-LPS-M group; d: F3-LPS-P group; * P <0.05, ** P <0.01 »s F3-CON group;*P <

0.05, *P <0.01 vs F3-LPS-F group;¥P <0.05 vs F3-LPS-M group.
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Transgenerational genetic effects of exposure to lipopolysaccharides in

late pregnancy on age-related cognitive changes in offspring
Zhang Zhezhe', Shi Chunyang®, Chen Guihai’, Wang Fang®
(' Dept of Geriatrics, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 ;
*The First Clinical College of Anhui Medical University, Hefei 230022 ;> Dept of Sleep Disorders
The Affiliated Chaohw Hospital of Anhui Medical University, Hefei 238000 ;
*Dept of Neurology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To explore the effects of exposure to lipopolysaccharides in late pregnancy on age-related
cognitive changes in offspring of mice, and to investigate whether there is a gender specific genetic effect. Methods
Institute of cancer research( ICR) CD-1 mice during gestational days 15 — 17 were injected with lipopolysaccha-
ride daily (LPS group, 50 wg/kg), or equal volume of normal saline ( CON group). At the age of 2 months after
their delivery, LPS treated offspring mice ( F1-LPS, male and female) were randomly selected and hybridized with
age-matched wild-type CD-1 mice. F1-LPS males and females with different littermates, and F1-CON males and fe-
males were hybridized to obtain F2 generations of different lineages. Similarly, F2-LPS mice were mated with wild-
type mice to conceive the F3 generation. At the age of 3 and 18 months old, F1, ¥2, and F3 mice (n =8 in each
group ) were randomly selected to complete the Morris maze experiment in order to test their cognitive abilities. Re-
sults  Compared with 3-month-old CON mice, 18-month-old CON mice showed poorer learning and memory abili-
ties, especially in females. For F1 generation, the learning and memory abilities of the 3-month-old and 18-month-
old F1-LPS mice were inferior to those of the same aged CON mice. For F2 generation, the 3-month-old F2-LPS-
parental mice had poorer learning and memory compared to the same aged CON mice, while the F2-LPS-paternal
mice only had poorer memory compared to the same aged CON group. The learning and memory abilities of 18-
month-old F2-LPS paternal and F2-LPS-parental mice were inferior to those of the same aged CON mice. The learn-
ing and memory abilities of F2-LPS maternal male mice were inferior to those of CON male mice, and the memory
abilities of F2-LPS maternal mice were stronger than those of F2-LPS-parental mice. With regards to the F3 genera-
tion, the memory of the 3-month-old F3-LPS-parental mice was poorer than that of the same aged CON mice. The
learning and memory abilities of F3-LPS paternal and F3-LPS-parental mice at 18 months old were inferior to those
of CON mice of the same age. The 18-month-old F3-LPS maternal and paternal male mice had better memory than
F3-LPS-parental male mice. Conclusion FExposure to lipopolysaccharides in late pregnancy can accelerate age-re-
lated cognitive decline in offspring mice, and it has a cross generational genetic effect and gender differences,
mainly in paternal inheritance.
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