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Abstract: [ Objective] To observe the spatial-temporal distribution of mouse leptomeningeal lymphatic endothelial
cells and their effects on behavior. [Methods] Immunofluorescence was used to detect the number of Lyve—1"and CD68"
cells in the dorsal, temporal, ventral, and lateral paraventricular leptomeningeal of 1-week, 2-week, 4-week, 10—
week, 15-week, and 15-month—old wild-type C57BL mice and 15-week—old APP/PSI1 transgenic mice. Two—-week—old
C57BL mice were randomly grouped as follows: PBS—injected group, anti-Lyve—1-injected group and SAR131675-inject-

ed group, which were injected with corresponding reagents into lateral ventricle. Two weeks after injection (i.e., 4 weeks
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old) , the three groups of mice were subjected to the open field experiment, the three—chamber social interaction experi-
ment, and the novel object recognition experiment. Then their ratio of leptomeningeal lymphatic cells were detected by im-
munofluorescence. [ Results] There was no statistical difference in the distribution of leptomeningeal lymphatic endothelial
cells in different regions (F=0.8700, P=0. 4668, df=3). The percentage of Lyve—1" cells in the leptomeninges of mice de-
creased with ages (F=17.30, P<0.0001, df=5). There was no statistical difference in the proportion of Lyve—1" and CD68"
cells in the dorsal leptomeninges of mice of different ages (F=0.2686, P=0.9244, df=5). Proportion of Lyve—1" cells in the
leptomeninges of 15-week—old APP/PS1 transgenic mice was lower than that of wild—type C57BL/6 mice (¢=6.381, P=
0.0078). The ratio of Lyve—1" cells was lower in the leptomeningeal of anti-Lyve—1-injected mice than that in the control
group (M, =0.4513, M ., =02692, ¢=8.726, P<0.0001). The ratio of Lyve-1'cells in the leptomeningeal of
SAR131675-injected mice was lower than that in the control group (M, ;,.,s=0-3230, ¢=5.588, P=0.0006). In the open
field tests, SAR131675-injected mice showed reduced exploratory locomotion, but increased willingness to explore the
central area. The anti—Lyve—1-injected mice showed an increased willingness to explore the central area. In the social in-
teraction tests, the anti-Lyve—Il-injected mice showed no reduction in social behavior or social preference. The
SAR131675-injected mice showed reduced social behavior in terms of frequency of interaction but no social preference,
suggesting that the SAR131675-injected mice had a social interaction decrease. In the novel object recognition tests, the
anti-Lyve—1-injected mice showed no change in frequency, time and distance, indicating that the anti-Lyve—1-injected
mice showed no change in short—term memory. The SAR131675-injected mice showed a decrease in short—term memory.
[ Conclusion] Leptomeningeal lymphatic endothelial cells play an important role in the early development of mice, which
can be related to their phagocytosis of macromolecular substances.
Key words: leptomeningeal ; lymphatic endothelial cells; development; phagocytose; APP/PS1 mouse; behavior
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A: Coronal brain section of WT mice brain indicating the imaged area. B-E: Anti~Lyve—1 and anti~CD68 immunofluorescence of leptomeningeal

in the leptomeningeal in dorsal (B), temporal (C), ventro (D) and ventricle (E) area of WT mice. F: Lyve—1" and CD68" cells were equally distributed in
dorsal, temporal, ventro and ventricle area of WT mice (F=0.870 0, P=0.466 8, df=3, n=6).
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Fig.1 Quantity of Lyve—1" and CD68" cells in the leptomeningeal in different area by immunofluorescence

6.381, P=0.007 8; & 3D) . M O #ik 454k h
Lyve—15 AR 3@ A Y40 A
2.4 SES/INFRER B RE vk B2 14 B2 4 B B 51 25 4L

A PZE e GG I X BB 2, anti 2H , sar 2H /N BLAK
il B PN Lyve—1"4Hfitd 5 (&1 4 B-D) , ANOVA £l
g5 R Wondn 22 5 B A it 5 L (F=19, P<
0.000 1, df=2; K4 A) , FJ5 LI IR, anti 2/ R
B RE Lyve— 1740 M 7 LA T PBS {44, 2 7 H
A Gt L (M,,=04513, M,,.,...=0.269 2, ¢=
8.726, P<0.000 1; 4 A), sar ZH /) FRUEK B Lyve—
U2 LRAIC T PBS G4, 22 S AT G it L
(M 165=0.323, ¢=5.588, P=0.000 6; K4 A).
2.5 FHNBENBERITHETWL

ks A 58 S /N R EIR R B s
XF B ZH , anti 2H , sar 2H /N BREAT 037 5256 (& 5 B-
D). ANOVA Kl & 7 4z sl i 2 1 21 7] 24 53 2
H G it B X (F=3.535, P=0.0458, df=2; &5
E). PP LRSI BN, sar 41/ LSS B IE B /)
T, 25 A5 % 8 X (M,=79 603,
Mme5=35 411, ¢=3.736, P=0.0374; KI5 E). 45
%E’m¥i’] BB T R A R 22 S B A giit e i X
(F=8.032, P=0.002 3, df=2; KI5 F). )5 biwss
IR sar A/ ERCF Y2 S BN T IR, 25 5%
HAG %8 X (M, =1458, My06=59.45, ¢=
5.651, P=0.001 6; E5F). %55 WK e X iz
Bl IR L ) Y 2 ) 25 R B SR it A L (F=

8.115, P=0.002 2, df=2; IS H). )5 HLinss R
7, anti 21 /)N B R X2 2 BE S L 5 O X TR
H, 2R BA57E X (M,=02032, M,,.,,.=
0.250 6, ¢=4.311, P=0.0152; KI5 H). saréﬂ/l\ B
rh e X ez SR S LR T IR, 25 S A Seit
225 (M 03,605=0.265, ¢=5.246, P=0.0032; K] 5
H) o 255 G Rk A v s XU R () 410 25 53 TC 48
PHef s L (F=1.436, P=0.258 5, df=2; II5G).
e DX Jaliz By B[] B g3 ) 4 1) 22 S e e 2 i L (F

=1.968, P=0.162 6, df=2; K51,
26 FHNMNRE=MHZIRWITAFETHK

SRR AL 5 S /N R SR AL A A T R R AR A
XFREZH , anti 205 sar 20/ BRIEAT = 540238 9286 (A
6 A-F),

FEREUT AR 7 1 (& 6 G-1) , 5 20 R, 56
— W Bl 22 7 B A Gt 5 L (F=4.454, P=
0.023 2, df=2; K16 G) , HJ5 PIPH LA A R 7, sar
2% stranger] AR AU/ N T X IRAL, 2 R HA 5
+M¢X(MWW:14 86, M,,=20.10, ¢=2.778, P=
0.0235). H—MrBHNZEREAGI#E L (F=
25.2, P<0.000 1, df=23; K16 G), =5 Wi HL s 4%
BN, X B8 20 X stranger] B9 5 3T 5 YK T X
Empty (30K, (M,,,,,.,=20.10, M, =12.40, ¢=
4.033, P=0.001 6) . anti 2% stranger] [ 2 3T 45 I
KT Empty B HZ MK, 22 5 HA G153 X
(M, =18.67, M, =12.22, ¢=3.202, P=0.0118).

Empty



336

HlR AR 2 (R A2 ) %543

A-F: Anti-Lyve-1 and anti-CD68 immunofluorescence of dorsal leptomeningeal in the WT mice aged 1 week, 2 weeks, 4 weeks, 10 weeks, 15
weeks and 15 months (20x). G: Ratio of Lyve1" cells was higher in the WT mice aged 1 week than 4 weeks (P=0.007 3, n=4), 10 weeks (P<0.000 1, n=
4), 15 weeks (P<0.000 1, n=4) and 15 months (P<0.000 1, n=4), higher in the WT mice aged 2 weeks than 10 weeks (P=0.007 7, n=4), 15 weeks (P=
0.004 0, n=4) and 15 months (P=0.002 6, n=4) and higher in the WT mice aged 4 weeks than 15 months (P=0.049 6, n=4). H: CD68 were equally high
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Fig. 2 Quantity of Lyve—1" and CD68" cells in the leptomeningeal in mice of different ages by immunofluorescence

expressed in Lyve—1"cells in leptomeningeal of the WT mice aged 1 week, 2 weeks, 4 weeks, 10 weeks, 15 weeks and 15 months (F=0.268 6, P=

0.924 4, df=5). " P <0.01; ¥ P <0.000 1. ns: no significance. w: week(s); m: months.

BB Bd R 225 BA G it r E X (F=5.336, P= BN R L83 = L (F=0.066 1, P=0.799 4,

0.012'5, df=2; 6H),$Iﬁtt$ﬁff‘7“!éﬁm sar 2 df=23; K16 H) . BRI 20t 45 R Wos, 4
X} stranger] B4 422 3T 45 U /N T 6 BRAH , (Mpm1005= 0] 2% R LG F X (F=0.4, P=0.654 7, df=2; [
8.143, M,,=14.60, ¢=3.657, P=0.034 0) . 5 [ 61).



55310 AN

7N LA JE AR LA N B A D 1) 4 75 R i B G X AT Ay T R R4 52 1) 337

- : -

(

7

Ration of LYVE-1" cells

CD68 Merge WT  APP/PSI

A: Coronal brain section of WT mice brain indicating the imaged area. B: Anti~AB, Anti-Lyve—1 and anti—-CD68 immunofluorescence of temporal
leptomeningeal of WT mice. C: Anti-AB, Anti-Lyve—1 and anti-CD68 immunofluorescence of temporal leptomeningeal of APP/PS1 mice. D. Ratio of
Lyve—1" cells was higher in the WT mice of 15 weeks than APP/PS1 mice of 15 weeks (P=0.007 8, n=4). White arrow pointed at AB" and Lyve—1" cells.
VP <0.01.
B3 SEIOEEENNRBNERN Lyve-1'F1 CD68 a4 &
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Fig. 4 Quantity of Lyve—1" cells in the leptomeningeal in mice by immunofluorescence
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A-F: The original typical trajectory of control (A, B), anti-Lyve—1 (C, D) and SAR131675 (E, F)—injected mice in the object recognition test. (G)
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