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[BE] BrY WL T H BFS39 T Hi X Math: X & FK T 2 A 1(Fmr 1) &R (Fmrl KO)
AN DT RE ) At s m AT RE B . TR 8% 3R 30 R FVB & Fmrl KO /N RUFE
BEPLEC T 843 H Fmrl KO 2 (n=15)F1 Fmrl KO+BF839 2 (n=15), Fmrl KO 20/ R A B T
7 R K FR K, Fmrl KO+BF839 4/ BU4E KA BFS39 B (10 mL/d). 53 80 11 R4S K [ ik
FHE K H AR BB R (WT)/NRAE ST IR(WT 41). T4 U5 , R H Morris 7Kk B 5250 IER
25 2/ BRIV 3 b 5 R L 2 D P 13 OB 25 5 SR F = A 22 S 0 8 45 4/ BRIV 55 R AR /N R
PERRR A R Y 25 5. SR Fmrl KO /NRES 4 KA BEE IR I [(46.06£10.29) s1H fiL
T WT41[(33.39+12.02) s], Fmrl KO+BF839 £H /NS 4 K 136 BETE R 191 [(28.39+9.07) s]W] BAL T
Fmrl KO, 2% 5349 5e 2 2 X (P<0.05); Fmrl KO+BF839 2H /N FLAS 4 T% (14 306 385 V4 AR 01 I AIK T
WTH, 2 53 G247 X (P>0.05), Fmrl KO 41/ U8 RS- 5 ¥ $7[0.00(0.00, 1.00) K& I T
WT 4H[1.00(0.00, 1.00)¥K], 22 5 LS5 it 75 L(P>0.05); Fmrl KO+BF839 £H /)N Bl 28 1 5 & IR 8
[1.50(1.00,2.00)¥K 10tk & F Fmrl KO K WT 4L, 22 7 0 G245 L (P<0.05). Fmrl KO 41/
FR55 BE AE /IN BRUAY B2 Ak 34 5.50(0.50, 12.75) 1R 2> F WT 41[7.004.00, 17.00)1K ], (H 2 F L5 124 8
SL(P>0.05); Fmr]l KO+BF839 £ /)N B 5 B A= /N U 12 il ik 4 [23.00(16.00, 36.00) K ) i £+ Fmrl
KO 4 ]t WT 4, 2 F 47 i 12 7 L (P<0.05). Fmrl KO 41/ 5 B A /0N BB 32 fil B 8 [9.50
(0.50,41.95) s] B & 7T WT £H[142.00(65.00, 171.60) s], 2% 54 48 i 2 & L (P<0.05); Fmrl KO+
BF839 £H /N B 15 B A= /N U H2 fil 1) 6] [69.60(50.40, 98.40) s]U] i 2 T Fmrl KO41, 22 A G248
X (P<0.05); Fmrl KO+BF839 21 /N Fl -5 P A= /N B 42 M Bsf (8] /0 F WT 4, (022 R TR G253 L (P>
0.05), £51& BF839 F W[ FiAE R B 42w Fmrl KO /INERII2E 2 ICIZRE T3 Mo At 28 B diAm 1T he
F 2 AH Fmrl KO/NRIRE 25 1E % /K-, 7 BF839 A 1l sl A A YT Motk X 2541 K IOt 19367 T
H
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[ Abstract] Objective To observe the effect of bacteroides fragilis BF839 intervention on
learning, memory and social novelty of fragile X-mental retardation gene 1 (Fmrl) knockout (KO)

mice. Methods Thirty three-week-old Fmri KO mice were randomly divided into Fmr! KO group

- 341 -

- FLaharsT -



- 342 - rhABp 2 2R 2R 2022 4E 4 1 5521 % 45430 Chin J Neuromed, April 2022, Vol.21, No.4

(n=15) and Fmrl KO+BF839 group (n=15). Mice in the Fmrl KO group freely drank autoclaved tap
water everyday; mice in the Fmrl KO+BF839 group drank BF839 bacterial liquid (10 mL/d) everyday.
Eleven wild-type (WT) mice freely drank autoclaved tap water everyday were set as controls (WT
group). After 4 weeks of intervention, Morris water maze test was used to observe the differences in
escape latency and number of times of crossing the original platform among mice in each group; Three-
chamber Social Interaction Test was used to observe the difference in number of contacts and contact
time of unfamiliar mice among mice in each group. Results The escape latency of mice in the Fmr/
KO group ([46.06+£10.29] s) was significantly longer than that in the WT group ([33.39£12.02] s) on
the 4™ d of experiment (P<0.05); the escape latency of mice in the Fmrl KO+BF839 group ([28.39+
9.07] s) was significantly shorter than that in the FmrI KO group on the 4" d of experiment (P<0.05);
the escape latency of mice in the Fmr! KO+BF839 group was slightly shorter than that in the WT
group without significant difference (P>0.05). The number of times of crossing through the original
platform of mice in Fmrl KO group (0.00[0.00, 1.00]) was slightly less than that in WT group (1.00
[0.00, 1.00]) without significant difference (P>0.05); that in the Fmrl KO+BF839 group (1.50[1.00,
2.00]) was significantly larger than that in the Fmr! KO group and WT group (P<0.05). The number of
contacts of the mice in the Fmrl KO group with the unfamiliar mice (5.50[0.50, 12.75]) was less than
that in the WT group (7.00[4.00, 17.00]) without significant difference (P>0.05); that in the Fmrl KO+
BF839 group (23.00[16.00, 36.00]) was significantly increased as compared with that in the Fmri KO
group and WT group (P<0.05). The contact time of the mice in the Fmr! KO group with unfamiliar
mice (9.50[0.50, 41.95] s) was significantly shorter than that in the WT group (142.00[65.00, 171.60] s,
P<0.05); Fmrl KO+BF839 group had significantly longer contact time with unfamiliar mice (69.60
[50.40, 98.40] s) than Fmrl KO group (P<0.05); the contact time of mice in Fmrl KO+BF839 group
with unfamiliar mice was shorter than that in WT group without significant difference (P>0.05).
Conclusion Early BF839 intervention can significantly improve the learning, memory abilities and
social novelty of Fmrl KO mice, and even restore the Fmr! KO mice to normal levels, which suggests
that BF839 may become a new tool for the treatment of fragile X syndrome and autism.
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Social novelty
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PRIAS S 95 /I B A A BB, 7 S 30w A B ML
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225 SCHR[13]4138 , SR Morris 7K 2K B 52 56 WL

FEAG /IR 2D 0 RE ST o KR B Y K A [
&, HAZ 120 em, 5 50 cm; ¥k 5 78 K RUE , 512
5 cm, /5 30 cm; KRR & - 5 1 em, iR 21~
22 °C, (V)ENMATEES /NSS4 d, B K 4
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Fo LRIFIER AR E RSB EEEE
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Fig.1 Results of amplification of gene fragments in fragile X-mental

retardation gene 1 knockout mice and wild-type mice

WA T WT 41[1.00(0.00, 1.00)K], 2% % T4 it
= X (P>0.05); Fmrl KO+BF839 41/ {5 R ¢ &5
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S Bi T B L(P<0.05); 5 Fmrl KO 4H %R,
Fmrl KO+BF839 41 /)N Fil 5 2 /I BB i ] 384
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Fig.2 Comparison of escape latency among the 3 groups at different

time points
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(i) BF 8 M4 0, 22 A7 et 25 B L(P<0.05); 5 WT 4
He#, Fmrl KO+BF839 4H /N Bl -5 2% /)N BRU A2 ik sk (1]
BRI, 22 A Gt a# B L(P<0.05), 5B A /N
P fb i (R D 22 5 R ST F R L (P>0.05), HLAR
WAL 2,

i

Morris 7K 24 B J& 7K 2K B 52 55 vhH FH Y — Fh ik
BRI SR S R B N RO WK 1S5
i 2 Aok b FRBEGECT &, Ol A L T4
FISF- & i Bsf () 0 Jr A % A%, 048 52 56 20 4 % 45 1]
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5, R S W 4% 20 F & I R, 2% 2T 8
MR . ARHEFTLE R BN, Fmrl KO /NREE 4 K ik
P ORI B R T IE R B AR /IR, 45 T BF839 T
Tie , Fmrl KO ZINEUER 4 K A adk sk 75 FR 300 P 4l A1
HEERTIEH B AN %45 R 278 BFR39 .

T RE W 5 Fmrl KO /N2 2] B ) 2 1E H B A=
INERKOF- o B B FOT- 5 OB R SR B
BTV B B L G2 RE Tyl . ARDFIE
Fmrl KO /N BUZE 8 7 5 UBOS AR T 1 5 B A2/
L, M 457 BF839 T 1) , Fmrl KO /|y [ 55 # J5 3F-
BWHM BT, L2 TIEFTA/N . x4 5R
$ 7R BF839 L4 il v] B 4 $2 /& Fmrl KO /MR
Wiz EER T I EEEANR . U EgRY
Goo F5!" K BT FHAS TR RS AE v LU S Y 28 5 5L 5
W Fmrl KO /NRUY2E 2T ICICRE I AHZRL . (HJE 38
TR R A A R A A2 4 AR 0 5 TR DA B ] e RS A
SO B S BB AT T T 5 ik 0 B TR A R B
GaTER

A AT 2SS R R H TS SE I s A AC
TRy L g B o HR TR TE S s W %
TIAE)E A2 S5 — B Bk U S5 56 sh Wy S v
SEIG A A RN A0 4 R S8 T U BORT R [R]
oK W7 S 56 B ) e 5 B A S TR ARG A R
TR Fmrl KO /MRS 2 /IN B fil i) (8] B 2 AIKF
EH B A /NEL, T 45T BES39 T HiJn , mARAESR =
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Tab.1 Comparison of number and times of contacts with familiar mice and metal ball among the 3 groups

at the first stage of Three-chamber Social Interaction Test (M[Q,, O,])

2151 N1(K)

N2(¥K) TI(s) T2(s)

WTH#H(n=11) 10.00(8.00,, 16.00)
Fmrl KO (n=15) 14.00(8.50,20.00)
Fmrl KO+BF83941(n=7)  22.00(15.00,25.00)

6.00(4.00,13.00)
12.00(3.00, 16.50)
23.00(13.00,26.00)

168.20(78.00,273.60) 114.80(63.10,135.50)
50.50(35.95,106.18)°
92.80(71.00, 115.80)

22.40(6.80,40.35)"
40.62(25.40,50.20)

HIH 4.763
P{E 0.092

5.402 7.569 16.340
0.067 0.023 0.000

P92 52 56 g /N RO BB 1 U, ASREEE SN, PR AT B R ™ 2 T AR 22 Pl B, ASREHERT AR HURL
P, FEFmrl KO+BF839 41+ 8 H/N S 826 s N1 - 5 2GS/ R ARG N2 - 5 i /N BRI i R T 53R
NG A ) T2 - 15 5 /N BRI R 1] 5 55 WT 4L L4, °P<0.05

|2 A SRR B B 3 /NS BRI B AR /DN B A R ki R EL AR (MO, 5 05))

Tab.2 Comparison of number and times of contacts with familiar mice and unfamiliar mice among the 3

groups at the second stage of Three-chamber Social Interaction Test (M[Q,, O,])

215 N1(iK)

N3(K) TI(s) T3(s)

WTHl(n=11) 7.00(4.00,8.00)
Fmrl KO (n=12) 6.00(3.00,9.00)
Fmrl KO+BF83941(n=14)  5.00(3.00,6.00)

7.00(4.00,17.00)
5.50(0.50,12.75)
23.00(16.00,36.00)™

150.40(43.30,305.50)  142.00(65.00,171.60)
14.70(6.40,161.858  9.50(0.50,41.95)"
23.40(18.80,27.40)  69.60(50.40,98.40)°

HIH 0.075
P1H 0.963

19.069
0.000

6.892 12.902
0.032 0.002

PRI 9 56 v i /N RS BE N 1ok, AS BB EE S0t , S 7 A 7 050 SRR ) 7= 2 T AR 2T PR B L A BE M 7R UL
P, 2390 33 Fmrl KO 413 HUNRA Fmrl KO+BFS39 26 1 HU/N A Bl s N 58/ B il OB N3 . 56 4=
/N R Ft R0 T 58028/ U2 A s ] 5 T3 - 5 B A /N B2 Ak s ) 5 55 WT 4 b 4%, °P<0.05 5 5 Fmr] KO 21 LEAS ,PP<

0.05
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Fmrl KO /MR BAZE/INREZ Ml a] (0 22 7 4011
ZEEL(P>0.05) R4 REER Fmrl KO /N RAETEES
55458 AT A, 1T BF839 AR SR ASBE I i 34 ik HoA kA2
TR BHARIEEN . fFELRE B
Hb T AN S 55 B A S A BE AR X S 4R
TR BB B T, A 340 W7 52 56 20 0 1 28 7 4 M
e HU9, ABFIE 4R R, Fmrl KO /NEUS B A /N
R 422 ik 1] ] /0 7 T B BF AR /N B, 1T 45 T BF839
TG, Fmrl KO /N5 A A/ B il ok 850 12 i
A (] 357 B S 4 2 | H v o BB 2 2 1 I R B A
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2. B A FR G AN SNRETR A, W ng kg - KRR A A, BEON pg ke -d
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