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NBRKZR 7 TN . SRR SEMYIERI KRR MAEAAL
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2.2.3.2 FEFEARRE

M 21 ZBEHUEEAES 0 KA 16 FUEEIAE . FA15 5 2 74
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S AT B 2 ) AR B 22 (x £ s) RIS 8 (DO 02 %0 IM(Q1, Q3) 1%
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%y ERTEEN 2.30 - 10.00 5 EFIH: n =30, MEIHIATE BF839 4:
n=30) . TESERE. PRI RRE. PRI B S N D GE e hn UL AUMREAT A
BER (ABC) . JLEIMAEEEL (CARS) . #AMER (SRS) | B SH &
R (SAD A BRI E (GSRS) ZFIlfapRFaAs 71, 4[] TG 3 72
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T H AR P RS (A R HACRH R [F) B MR . B2, 57 2 EE e
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(Fh7E SD)

3.3 8 JAM 16 J& J52H Vo) i 1 vl LL R

fE55 16 JARF, MEg5HIAFER BF839 A7EMMAEST AR R (ABC) 151 K4
WAL 0 7 i 5 2 R HAH R B8 005E (-4.68 £ 6.29 XfHE -1.07 =+
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XFEE =9.40 £ 17.09) « HAZ M EFR (SRS) 137> (-13.89 £ 17.95 XftL -
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¥ (p <0.05) o A, @ik 16 METI)E, WSS BF839 4L 22/
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f)LE R, HRdmLIt, MsssreE BF839 HrE 16 JiJ5 ABC Sk R4ik
B HERENE (-4.85 + 4.60 Xftk 1.50 £ 3.87, p=0.001) . H4h,
FES 16 JAIS, ABC &7rH1 ABC &7y &R JLEIMMAEEREE (CARS)
o0 PrfERE G EER (S J0M B IEMEIRPFERR (GSRS) Hn5%
BERIAAA LA IR RF WL SEE (p > 0.05)
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FEEIE, M (o o) ] | 4.20 (2,50, 5.33) | 4.20 (3.00, 5.17)
TR O, %)
-2 2 (10.00) | 4(13.33)
=2 27 (90.00) | 26 (86.67)
REA I, miQ,, Q)] 1.70 (1.00, 2.00) 1.50(1.00, 3.00)
BETR, M )] 16.00 {14.00, 20.50) 16.50 (12.88,19.00)
BE (EXs xxs) 105.35 £10.26 105.77£11.61
ABC 5 (X 15 52.13+22.88 53.33 £22.40
CARS P53 {xts) 32.00 +8.40 32.35+7.51
SRS W4T (Txs) @ 102.17 +24.81 104.56+23.17
S-M iR 9.00 (8.00, 9.50) 8.50 (8.00, 9.00)
M Carr a3l ]
GSRS 5T [M(ayea)l. 22.00 (19.50, 25.50) 21.50 (19.00, 26.75)
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5 8 M RIRAUREaSS, (BAMWEE 16 R A% 8 H, RA BF839
ZHAE ABC JR90A55) 77 T LU B2 W E A (p < 0.05) o 75 16 J,
HELMEL, BF839 4H7E ABC 43 ABC /3 RG> AEMAAL K E BEER AN
CARS 737> FIARHER I Gt & B LA 0 7 A % (p < 0.05) « MHEEZ R,
EZ R FIH R WA ABC JEHE/50 M1 CARS B H RENE (p < 0.05) . 45 R

SESTER 3 .

EFR =4 ZHJLES, fETW 8 AR 16 FJGHM S ENEH Z5R .
8 Ay, WA GEFHAE ABC 4>, ABC B S50 M ABC #38 M HFEfS
Oy 7T S FELR A LA B3 B (p <0.05) . SRT, 78 16 JEJ5, BF839 41#E ABC
L ABC 43 &R AT 5 OB /0 M AEAS 73 B 0D ) LB AIMUE VT 1€ 2348 (CARS)
IR FIbMER GG ER (S RS TS EEHEEREER (p <

, T EFIAANAE ABC A F1 CARS 343 A BE M (p <0.05) .
ZEfERh R S2

<

oy S
B
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3.5 AR I 25 ™ B AR B VP O K 4 A EL
FRATTAR H L 2505 ™ FEAEE (CARS P43 <30 F1=30) #8477 i — P A2 5
Mro TEIEZR CARS PE4r=30 B )LEH, S22 HAML, BF839 47t ABC &.4) (-



19.714+24. 12 kb 5.05+16.58,p = 0.047) . ABC BHAFIIAAE HPES (- 5. 71
+8. 26 Et— 0. 32+5. 88, p = 0. 034) 1 CARS 343 (- 5. 57+5. 79 t— 2. 1143. 70, p
= 0.044) A BENE. Lo, BFS39 LLES 8 A 16 J& Y GSRS $F/r 13
HBRELE [-3.50 (- 7.36, — 1.25)vs.0.00 (- 3.00, 3.00), p = 0.045]
M o[- 3.50 (- 7.13, = 1.25)vs. 2.00 (- 3.00, 3.00), p = 0.014]. 7E%
8 Ji, RN BF839 LHTE S-M ARAEAL T3 /5 THI R S 3 B AR T2 4k (p <
0.05) . 7E55 16 J&, SHLEALL, BF839 417E ABC A7) ABC iEF W40 CARS V¥
G+ ARUE S-M PRI GSRS YR A BEE (p < 0.05) . L2 R, @B
FIH A CARS VoA B E B (p< 0.05) « &5 REL T 4.

FERZR ) LE AIUMAE P E B3R (CARS) 4373 <<30 HyJLEH, +1 8 A 16 J&
JE B B TS LB B35 2 5 (p>0.05) o 7255 8 JARF, SIELMIEL, BF839 4
fE ABC KBGO AbRUE R S A BER (S AL A BESGE (p<
0.05) , TMZEFILTE ABC K4rH1 ABC WEFH M/ A BEME (p<0.05) .
23t 16 FRT)E, SHLLARLL, BF839 H AN 2 | 434 35 ik (p<<0. 05).
BF839 #17f ABC &4r. ABC HERMH AN ERIN) o SM bR /1
CARS 1343 J7 HIA it . [N, 2@A4AE ABC H 55 ABC T E454r. ABC #k
A2 HERAF5r B CARS 570 77 A FTis « SR A S ERN R S3

#* 2T¥& 8 Ein16 B ASD SHPER RS [x+ s/M (Q1. Q3) » T8

T 30 29 28 28 28

ABC 43 5213£2288 53.33+2240 -6.0011.24 63922401 0.837 -9.40:17.09 -15.43+1B.62 0204

e 9572573 983+478 0382434 0.18=7.06 0.897 -0.03:450 0682711 0579

1= 1153+5.74 10732551 -le6+4.12¢ 0712561 0.472 -2.00:4.56 -157 = 6.06" 0761

S 5.5726.23 B8.87+859 -055+310 -0B3 851 0.840 -107+573 -4.68% 6.2% 0.026

1

B=E 14.37 £6.69 13632606 -1.76%5.41 -1.79+ 7.89 0.988 -2.93:6.6% -3.8626.04 0583

it=3n88h 1070 +5.04 1063+£555 093 +568 -1.04+536 0.843 = 43+ 516 -2.58+45% 0378

brs3) 30 30 23 28 23 28

CARS {841 3200+8.90 3235+751 -103+3.25 -127+401 0.810 -3.00£4.97 -431%531° 0338

prsill=gg 18 16 17 14 18 15

SRS A 99.90% 2421 9941+ 2281 -4.39214.70 -5.04+18.50 0.887 -12.282 17.10 -13.88217.5% 0732

fThi=] 1285+3.24 1221+261 _045+247 _0.15+2.60 0.655 162+348 -148=2.81* 0870

A 2031478 1941+ 464 -057+3.46 -0.54 £5.10 0.978 -2.45+4 3¢ -2.11%291 0737

oo 3627:9.60 3455+ B84 _229+602 104+ 604 0.483 -4.48:6.61 _441+738 0968

zhifl, 15.67=4.05 1638=514 -0.18+3951 -162+4.19 0.158 -1.174.05 -2.30£5.19 0369

s 14732685 16862684 -0.8924.13 -169+ 5.00 0.524 -2.5525.10 -3.58 24.48 0422

pretillas 30 30 29 28 23 28

S-MERAL 5,00 (800,9.50) | B50(8.00,500) 0.00 (0.00,0.00) 1.00(0.00,1.00) 0.268 0.00(0.00, 0.00) 1.00(0.00,1.00) 0154

=0

By 51) 30 30 28 28 23 28

GSRS FTET 23.00(19.50, 2150(19.00, -1.00 (-3.00, -2.00 (-4.75, 0.767 0.00(-3.50,3.00) -3.00 (-4.75, 0138
2550 26.75) 3.00) 375) 275)

~SEEFIEAEN. F<005.
SRR p<0.05-
FEIEIT SRS 1T {267, erEasiiF—E 4 FLlba) BB 4. =EFIEN srex @GR F —2/LBEE s AR qiggE.



3.6 JiE R AR

TE5E 16 i, AR Z R R AGE A R E R 2 5 (B 20) o b4, RS
0 RFAZE 16 il Z [a] 3% B2 B E L3R 1 (8] 24) « AHEEZ T, 7E BF839 4+,
550 RAHEE, 55 16 I RITUEYRE 2 eI B B3 T FE (B 24) o B6Ah, FALKR
I3 HT (PCoA) B, TEZE 0 K, PASZREIFIALES 0 RANEE 16 2 (6], it
AN TR EZSR (o = 0.58) (p = 0.94) (W 2B) . 4Rifi, 765 16 A, LK
FESH 0 RZE5 16 fi, BFS39 HHMEMBHRAEHIAIFAE R ZE 2R (b = 0.043)
(p = 0.002) (K 2B) .

SEAGAAIN 73 K5 o e s 1 AE M KST b el T R 93l (1 S i A= P i
MRS £ 0 RINHEFERAREER. AR, 55 16 A R4HAH
b, % 16 JR) BF839 LB R HAREENODUBAT R . XUBAT L W BSUET T
RO PRI E BN, DA% e ER 1 . 20T . PR . IS
TR R KT SRR B . AR ARAT B BT S 2K DB R BB AR T 11 2 B2 BRI
(B 20> o HNILBER, ZRGHIES 16 & B g AT B i =
%0 K. IbAh, 5% 0 KAALL, BF839 4I7E% 16 JHIHEREER BB . KX
BT B HERUBA B KR AT B A0 R R T K B S v, T AR B CAGB9. £
AR KA . ANB ARG B JEBER [ T4HE CAG83. Tl [RAR 1A .
PR TR AN 45 1 DR AERDIR B AR = BE BRI (1] 20D

= 3FERINT 4 EMaiEE) | BT 8 8 Bin 16 BRS niesiRaitize « sM (a1, Q3) » 2B

BF839 /4

(n=13)
ABC B4y 5142+555 5450723 -117+14209 -1215+28.79 0245 -6.42+1596 -2023+£23.92¢ 0.106
e 10502161 10.28+153 0582478 -1B5£6.12¢ 0283 0.25:488 2 08+6.63 0.444
== 11832182 1100180 075+ 267 -262£6.20 0348 -158+284 285746 0.588
B 442135 03%+156 -033+277 092+ 1085 0857 150+3.87 -4 85+4.60 0.001:
1eEFH
B 1382+2.07 1436+ 186 042+637 _202+016 0439 _283+751 -5.31%7.35¢ 0.415
Hedngd 1075+116 10212166 1754674 138448 0181 0.083£5.65 3.00£593 0.1
#Eh
CARS {84 3333%2.31 3207211 _067+267 -138+481 0546 -2 67 £29% -5.23+6.47% 0.223
5M B.00 (8.00,9.75) 5.00(B.75, 0.00(0.00,075) 0.00(0.00, 1.00) 0485 0.00 (000, 100 1.00(0.00, 100 0.585
o 9.55)
=
GSRS 718 2250(19.25, 2150{1875, -1.50 (-6.00, -2.00 (-6.00, 0849 0.00(-4.00, -2.00 (-5.50, 0.155

24.00) 28.00) 3.75 250) 3.00) 1.00)

EZERERE, F2005:
"SRR p<0.05.



% APEHELE CAR S 1353230 A ASD L BS{rEAZ 8 B 16 BFaaREiadtiE s sm (@1, Q3) » 2.

16 BRES5EY

A

(n=15)

(n=14)

(n=19)

ABC B3 5863£4.33 65.27£5.78 -373+12.80 -5.21% 29.00 0861 -5.05+ 16.58 -19712 24.12¢ 0.047
o=y 1105101 12002127 0262400 1002720 0712 0.212425 179+820 0500
fiE=a 1247+1.24 14332146 -116+4.31 -1.50% 5.89 0848 -121+422 -379£696 0234
SirdntniG 7422139 12132263 -053+3.08 -007£1115 0884 -0.32:5.88 -5.71:8.26 0.054
16
B= 1558+1.30 1587+154 -032+588 -229+993 0516 -0.84 2675 -4 5727.03 0134
fa=z1|=ti7 1210+1.09 11672177 -021+647 0.00£519 0921 0472574 314570 0195
#eih
CARS {24} 355820.58 38402139 116£3.37 186420 0600 -211£370¢ 5572579 0.084
5-M 8.00(8.00,9.00) 800(7.00, 0.00(0.00, 0.00F 0.00(-0.35, o702 0.00(000,1.00) | 0.50{0.00,100F 033
fme:3 2.00) 100¢
L
GSRS 434 2300 (20.00, 22.00({20.00, 0.00(-3.00, -3.50 (-7.36, 0.045 2.00(-3.00, -350 (- 0.014"

24.00) 3100) 3.00) -1.25) 3.00) 7.13, -

1355

SEAlERE. P<005.

SEEEE pe0os.

AT i AR T BERERIEAT 1 ER G M7 o XL R BRI T I MR 3 A T A
BRI AE AL R A o B BATIER R, (£ 0 K, Wit nshes
WE SRR DI REAE LR B 2 5. SR, fE28 16 J&, BFS39 AL7EHE
BEREAR TT. NRIRIEME 1. A-20E T IRIRFEME . IR PR R REfR . TR E IR
BEME TT A ZEEAE " T SR RE EX BB i, 2% I

B
0.43 4 0.15 08
| U |
0.29 022
| ErTTTTE T | | prerssaaaa |
140 0.69 0.78 012 0.74
2 120 04
§ . n
)
& 23 2
2> 100 § o
i £ § 00
§ 80 — JLE a
o
60 3. .0.4 {= BF8 ' %0 58
- BFE39_18w 20,043
- placeba_0d P(BF839)=0.002
= placebo 16w piplacebo)=0.94
o gt gt et o B o et 04 0.0 04
A R e LR O 0 P a0 PG1(15.6%
o« of o M oS e ( )

Bifidobacterium pseudocatenulatum

Bifidobacterium pseudocatenulatum

Streptococcus oralis

Bifidobacterium longum

Bactercides thetaiotaomicron

Clostridium perfringens
Blautia coccoides
Weillonella tobetsuensis
Bifidobacterium bifidum
Fusobacterium varium

Tyzzerella nexilis

Clostridium aldenense
Collinsella stercoris

Bifidobacterium longum
Clostridium bolteae CAG 59
Bacteroides thetaiotaomicron

Bifidobacterium breve 4

Escherichia coli s
Parabacteroides distasonis -2
Enterococcus faecium —4

Roseburia hominis
Firmicutes bacterium CAG 83
Haemophilus parainfluenzae
Clostridium bolteae
Clostridium citroniae
Anaerotruncus colihominis

%% %@Q‘%

\% \’aé.. ‘\% \,54



L -®

D
*  MFO0011: sucrose degradation Il = |MFO070: pentose phosphate pathway (oxidative phase)
e ** MFO033: alanine degradation | ] ** MF0033: alanine degradation |
_ MFO076: 4—aminobutyrate degradation - MFOO76: 4—aminobutyrate degradation

MF0041: valine degradation MFO018: mannose degradation

*  MF0054: arginine degradation IV | " MF0011: sucrose degradation Il
MF0018: mannose degradation **  MFOO20: ribose degradation
MFD004: pectine degradation Il :: MFO054: arginine degradation [V 2
MF0020: ribose degradation MFO056: histidine degradation l1

MFO080: ethanol production |
m MFO0BO: lactate consumption 1
MFOD98: hydrogen metabolism ! -1
- MFOO57: lysine degradation | -2
MFOD37: leucine degradation
MFO0060: glycerol degradation |

MFOO98: hydrogen metabolism

MFOOS0: threonine degradation ||

MFO051: arginine degradation | =

MF0077: formate conversion ==
I MF0027: tyrosine degradation Il

QR M C0G3: prctin degracation | *= MFO0094: propionate production |1
MF0080: ethanol production | *  MF0012: trehalose degradation
2. @ % @ *  MFO034: alanine degradation ||
% %, % MFO045; cysteine degradation II
d? Ve L o MFO0051: arginine degradation |
% © )%, % = MFOO78: lactaldehyde degradation
<, < L) <
@ £y 0
Yo% % %
) o
. ‘2 g
2 0} %

fE—S R ThAE, SRR AW TV, BB . R 1T, SR,
KRR 1. IR R PRPEMR 11 AR RRAR 1, 5 RFHAES 16 14
FALE (B 2D) o A ELEGR I, 558 0 RAHLL, 2RSS 16 8 o is
fit T9/bs MHLLZ R, BF839 7RSS 16 IR BB IRIZ S G B « T
TRIEM T, A-Z 5 T IRIEIEM . REMEREAE T1. PEFEME. SR I, FLIRH
FEIT. HhPEME 1. TABRAES™ 11, WREhEReas . LIt IR IEME 11 A L R,
DA SR B SR TV, HEIRIEM. SR, SRR . WER
Bl TT AR BR MR T 555 0 RAHEL 23 PRI (B 2D) .

4 WiR

FATME S ABC 51735 GSRS PPy 22 18] LA K &> ABC 183K 4570 5 GSRS 1#73
ZIRIEMDE, XEERTHRIE 8™, XKW, FEEmEE. @M. R, &
Wi WA RSB IERERIINE, B PAER ST MR, Kt B piE
FEAR T LIRS B PATESEAR -

T 16 JiJ5, 22400 BF839 ZH ) ABC K173+ SRS 173 A1 CARS T3 4%
B W MG, KA ASD AT AN 2 A B NG A ENE, WA
W2 T RGN, K&—F) 2 WA E BER YT 7k, 1930 T AT



SCRECY, RUNERERS L ASD AT . Ah, BEAE B TE T U AR AR I 3 K
T ORI B AR VR I AR R, 155 AL BRI B A SGE T RE 2 &
RAESY BRI, RERIIKTFMETIES JLE. [KFik, E5I4LH ASD /7 A4
DA RE, x5 EIRERA K.

EAERMNE, S2RTIAMEL, BF839 4I7E5 16 JA ABC B kM4 ikt
Vo> F A B, XTEER<A Z 1 ASD JLEHE IR . 7EFEZR CARS 15>
=30 ff)LES, HRFIAHMEL, BF839 HAES 16 JHI ABC 4> ABC H{kF
PIARAE FHIE S« CARS PE43F1 GSRS PR3 9 & o . #RATPT AN, KRH—1
BEHL BUE 22D R I RS, 2 28 A R PT DA S35 20038 ASD R B AACRE IR
AR GARFIAR R, X RB T ZIBR AT A .

Lz AR, BF839 4HAE<4 & JLE 1) ABC S AR N4 VT 73 thAE 28
16 AH RESGE, HE=4 2 )LEP LR ENE. LIk, BF839 H7E4 & )LHE K]
i ERAS FNGEN KT =4 2 )18 . g R E i T R0 ASD JLE 1)
HEM (44), FEEWNA DA RE R i AL B T T 20

Liu SN (13) 4R3E5FK, 76 HPYERE P A 4 BTG, 2R
AT 128 (PS128) ZH 2 [AIf) ABCL K431 SRS VP4l B&E %R .
[FI#, Kong %5 A (14) #REFR, 16 H AE &35 b T A 16 JARTI5, PS128
AR A 2 [ ABC S48, ABC T-J5754). SRS 40 SRS T340 %A
BEZES. Arnold SN (18) MR, TEAL L 2 h b bk G 48 VU Fh 7L R AT B4 B
(FEEFAT B A FAT R . PERR I B IRFUAT & AR DR A D) o =Fh3L
OB B AR (RSB 228 LU TR AN XU R — b e R 1 T ok
FGER I 2 A AR e R 2 8], it 19 TS, ABC2 HINZIMAT N
MAE N FHR LKL SRS A REZER. ML T, BATH L RE
B, BF839 fE3H H FIE ) L2 AIAT AR 5 T H A H RT3

XN “OHRIE, (R E SR R A (FUT) J5 2 N H, CARS 349y
N E% 10. 8% CRHIRZHAN RF% 0. 8%, p < 0.001) o FERATMBFFH, FEIELL CARS
o> =30 BJJLE S, BF839 4N 2254 70 73 FEAR 1 14. 50% (5. 57/38. 40) F
5.93% (2.11/35.58) (p = 0.044) ( % 4), X5 FMT BFRC—8. AR, &
FBRATAF T R AR AR 3700 29. 2%F0 6. 67%(2/30) , R BF839 7E%



SRR AR PR T T A 8

ST BIGIEREIR, 1EHELL CARS ¥Ry =30 f1)LE T, 52 RIF4AHLL, BF839
HAET-TI 8 AN 16 JA IS ¥ GSRS Wor ¥ B 0 . XK W] BF839 fHt i & o
ASD LI B B TheE, X5 U RRIE 5",

EARE B, FEIELR CARS $R3<30 HLE T, il BEREDMBEEEA
A 25, X AT RgsE Bl T gtk ASD JLE & E K e T 18], KA HHEGE
F) 2% [ 50/ B R VP A PR U M AN

HESS NI KX LML HE o (PSA) RAIRR IR 2 (WA — LA W /LA 7
U AR BUER NG TS A I B BRI K A AR, LS T 45 M R s AL R
FiE 9 E L T SR P B B G M R R A O RS I R 2
Hsiao 25 NN EIS AT NCTCO343 AT LLIEIT i 48 4- 2, IR IR K g (4-EPS)
TV R — 3~ P s 1 R P AR SRl MTA /N BRUB AR I AR R REAT Ao I AR i
Y] LA LT 532l (5-HT) M7KF, AT S i 15 (1% S R AZ . ASD
5 i TEAE IR T BE M S 0 2 R LA OB, IS R B / ThBERrS . 41
W E (N E. B2, XA 4-EPS) . AR UEHEt =1 (o A i R 5 At
R WTIR) 1 R BEARAN, DA Ui B8 S S MR AR 1

Sifg e JLE AR, ASD JLZE XA IE (Bifidobacterium spp, ™) FI4ASL
(Veillonella spp, ™ BAGEIR/ . FEBEXUBAT =4 GABA ™ (I, ASD HiJL
f¥) GABA 7K-FHUK. GABA 5 R AR 2 DIAH G, 7 SR 2 i Hh = ) %
MR . REBK PR SRS A BERg AAT A e (7™ E AR FE AR K
IXEEHR S ASD FRI B TRRER 173X B GABA/ A Z R 5 T REAE ASD fp3 B o
FHEKREEIER Y. dboh, 5B MIE)LE b 2R R RE Y, i
WA S SRR Ak, KBUEAT R NCC3001 A LI 2K A fif 22 i Jk e
25 i 4 /I B R B FEREAT AN Sy i P i 2278 2 IR PP IE R AL s L Z T,
AT 225 BF839 21 5 2 B IS LR (0 =E BEAR EE, BREXUEAT 1 KRBT
T AT R i U AT T ) = S N . FR AT et R W, BF839 ] LAk ASD £ )L
F S RUBAT B R A, I 238 50— S VG PRI A D R . X T R 2
BF839 7E ASD )2 HH M SR B (MG MU R 3R 2 — . RAE WL, XAy 808 5 1
AL AT AL



WFFLR I, FERE AR AR A A L SRR SE IR A I Th e R g i
WA IR I 75 5 ASD 1R A B UIASE . BEREAC I B2 S R DU 218 47
e B G AP E F ™, THIAZ R (A B 1 R BB YE 4E RV Th BB 77 THI e A 22 00 Y
TER" . SRR RN Z MG N, W a R & BN RRC, 5 B HIRER 5%
U dbAh, IRBEBERORRAE EH MEAN R 2R 18RI R A, AT
), 5% 0 KAEFAAL, T 16 A5, BF839 AR 1. SR
fift RZBERE AR O BRI R A Th Be B G . R, SR IR AR A
DR W MK, IXPTREMARE | BF839 FEYRYT JLEE ASD J7 THI A 241t . AT, X Ff
VEF o I HARMLE MANTE 2 o tah, IR R IR I T S e il 3 P T A T
(I AE M BE R ZH A0 HT o ASD FE & 22 5 M Ak &9 (0 i D) A8 A 73 75 L8k — 25 (R4 R
2H 25y W RAE SE

FRATTIIBIF 7 45 FEAE A 2 AR B TR 7 44 R R g T LA R (1 S e R
WE S AWFFUARATRE N ASD $RA4E—FBr . 22 RUMIRYT e . AT, %
JEE) ASD BE KIATIS I 22, A T — A BR A T TR (A1 . 75 2230 —
A I BAFIHIE T2 K WL 2% BF839 7 ASD J L Hh e R SR AN 22 4=k

B AT
AR ZIA R B TR & A S E /AN TE AR, D B B RRR
HIEH

1R 1]
N FEZE ] M EERL R A3 I R Beatt v o JX SeRmE 70 A8 4% 8 2 3t ST ik AL
HEOSREHATH . 255 R0 7 Z 580 5 ts s 4.

TR vk

C-hL: ME&fb. Hashe. B Bei. WE. Al Brf. K
ik, SE-J5kea. BE-FE . T2 W&, 7. Wk, 5E-ER. 5
VE-PPef S, C-wl. BEHRE, BIF, SiF-#AaMg%iE. D-yL: HdEEH,
By, SYE-daMmsiE. Y-yL: A&, W, SIF-HEMG#. B-nl: B,



GAF-H Mg S-qC: I, HE-#HEMYitE. Y-hD: HEtb. Jrikig.
HEH, WE. 5F-ER. SFE-H5%.

EZ I, ASCHIETE . BER/ S RS T &0 . A7t M
TPAERLIE %), ftiES 20201A011081.

e 3

TR M RS A A B2 S T T BR 4~ mAE BFS39 S 22 R ity A 7= U T
HEE . BRI 01 A= aw bt 78 BT A B 2wl R ASHIF T AR 1) B R Ao U RT3 AR 45
Fo VFEAEWEEIAZ SRR TR B #E . A, 1FE G S Editage
(www. editage) . editage. cn) [ Y48 T4,

J

]

225 3CHk :

1. Tang, T, Zhu, J, Guo, M, Lai, X, Li, YY, Yang, T, et al. Relationship of constipation and sleep
disorders with emotional and behavioral problems in children with autism spectrum disorder. J

Chongqing Med Univ. (2020) 45:85-90. doi: 10.13406/]j. cnki. cyxb. 001940

Crossref Full Text | Google Scholar

2. Yin, DG, He, Z, XYm, D, Wang, QC, Liao, XB, Dai, NH, et al. Meta—analysis of the risk factors
for autism in Chinese children. Matern Child Health Care China. (2001) 33:2877 - 80. doi:

10. 7620/zgfybj. j. issn. 1001-4411. 2018. 12. 81

Crossref Full Text | Google Scholar

3. Revicki, DA, Wood, M, Wiklund, I, and Crawley, J. Reliability and validity of the
gastrointestinal symptom rating scale in patients with gastroesophageal reflux disease. Qual Life
Res. (1998) 7:75-83. doi: 10.1023/a:1008841022998

Crossref Full Text | Google Scholar

4. Gan, H, Su, Y, Zhang, L, Huang, G, Lai, C, Lv, Y, et al. Questionnaire-based analysis of autism
spectrum disorders and gastrointestinal symptoms in children and adolescents: a systematic review

and meta—analysis. Front Pediatr. (2023) 11:1120728. doi: 10.3389/fped. 2023. 1120728

PubMed Abstract | Crossref Full Text | Google Scholar



5. Alam, R, Abdolmaleky, HM, and Microbiome, ZJR. Inflammation, epigenetic alterations, and mental

diseases. Am J Med Genet B. (2017) 174:651 -60. doi: 10.1002/ajmg.b. 32567

PubMed Abstract | Crossref Full Text | Google Scholar

6. Fung, TC, Olson, CA, and Hsiao, EY. Interactions between the microbiota, immune and nervous

systems in health and disease. Nat Neurosci. (2017) 20:145-55. doi: 10. 1038/nn. 4476

PubMed Abstract | Crossref Full Text | Google Scholar

7. Kong, X, Liu, J, Cetinbas, M, Sadreyev, R, Koh, M, Huang, H, et al. New and preliminary evidence
on altered oral and gut microbiota in individuals with autism spectrum disorder (ASD) :
implications for ASD diagnosis and subtyping based on microbial biomarkers. Nutrients. (2019)
11:2128. doi: 10.3390/nul1092128

PubMed Abstract | Crossref Full Text | Google Scholar

8. Tabouy, L, Getselter, D, Ziv, 0, Karpuj, M, Tabouy, T, Lukic, I, et al. Dysbiosis of microbiome
and probiotic treatment in a genetic model of autism spectrum disorders. Brain Behav Immun. (2018)
73:310-9. doi: 10.1016/j.bbi.2018.05.015

Crossref Full Text | Google Scholar

9. Hsiao, EY, McBride, SW, Hsien, S, Sharon, G, Hyde, ER, McCue, T, et al. Microbiota modulate
behavioral and physiological abnormalities associated with neurodevelopmental disorders. Cell.
(2013) 155:1451-63. doi: 10.1016/j.cell. 2013.11.024

PubMed Abstract | Crossref Full Text | Google Scholar

10. Wang, X, Yang, J, Zhang, H, Yu, J, and Yao, Z. Oral probiotic administration during pregnancy
prevents autism—related behaviors in offspring induced by maternal immune activation via
anti-inflammation in mice. Autism Res. (2019) 12:576 -88. doi: 10. 1002/aur. 2079

PubMed Abstract | Crossref Full Text | Google Scholar

11. El-Ansary, A, Bacha, AB, Ben Bjerklund, G, Al-Orf, N, Bhat, RS, and Moubayed, N. Abed K
probiotic treatment reduces the autistic-like excitation/inhibition imbalance in juvenile
hamsters induced by orally administered propionic acid and clindamycin. Metab Brain Dis. (2018)
33:1155 - 64. doi: 10.1007/s11011-018-0212-8

PubMed Abstract | Crossref Full Text | Google Scholar

12. Goo, N, Bae, HJ, Park, K, Kim, J, Jeong, Y, Cai, M, et al. The effect of fecal microbiota



transplantation on autistic—like behaviors in Fmrl KO mice. Life Sci. (2020) 262:118497. doi:
10. 1016/j. 1fs. 2020. 118497

PubMed Abstract | Crossref Full Text | Google Scholar

13. Liu, YW, Liong, MT, Chung, YE, Huang, HY, Peng, WS, Cheng, YF, et al. Effects of Lactobacillus
plantarum PS128 on children with autism spectrum disorder in Taiwan: a randomized, double-blind,
placebo—controlled trial. Nutrients. (2019) 11:820. doi: 10.3390/nul1040820

PubMed Abstract | Crossref Full Text | Google Scholar

14. Kong, XJ, Liu, J, Liu, K, Koh, M, Sherman, H, Liu, S, et al. Probiotic and oxytocin combination
therapy in patients with autism spectrum disorder: a randomized, double-blinded,
placebo—controlled pilot trial. Nutrients. (2021) 13:1552. doi: 10.3390/nul3051552

PubMed Abstract | Crossref Full Text | Google Scholar

15. Li, YQ, Sun, YH, Liang, YP, Zhou, F, Yang, J, and Jin, SL. Effect of probiotics combined with
applied behavior analysis in the treatment of children with autism spectrum disorder: a
prospective randomized controlled trial. Zhongguo Dang Dai Er Ke Za Zhi. (2021) 23:1103 - 10. doi:
10. 7499/ . issn. 1008-8830. 2108085

PubMed Abstract | Crossref Full Text | Google Scholar

16. Parracho, HMRT, Gibson, GR, Knott, F, Bosscher, D, Kleerebezem, M, and McCartney, ALA.
Double-blind, placebo—controlled, crossover—-designed probiotic feeding study in children
diagnosed with autistic spectrum disorders. Int J Probiotics Prebiotics. (2010) 5:69 - 74.
Google Scholar

17. Wang, Y, Li, N, Yang, JJ, Zhao, DM, Chen, B, Zhang, GQ, et al. Probiotics and
fructo—oligosaccharide intervention modulate the microbiota—gut brain axis to improve autism
spectrum reducing also the hyper—serotonergic state and the dopamine metabolism disorder
Pharmacol Res. (2020) 157:104784. doi: 10.1016/]. phrs. 2020. 104784

PubMed Abstract | Crossref Full Text | Google Scholar

18. Arnold, LE, Luna, RA, Williams, K, Chan, J, Parker, RA, Wu, Q, et al. Probiotics for
gastrointestinal symptoms and quality of life in autism: a placebo—controlled pilot trial. J Child
Adolesc Psychopharmacol. (2019) 29:659 - 69. doi: 10.1089/cap. 2018. 0156

PubMed Abstract | Crossref Full Text | Google Scholar

19. Sanctuary, MR, Kain, JN, Chen, SY, Kalanetra, K, Lemay, DG, Rose, DR, et al. Pilot study of



probiotic/colostrum supplementation on gut function in children with autism and gastrointestinal

symptoms. PLoS One. (2019) 14:e0210064. doi: 10.1371/journal. pone. 0210064

Crossref Full Text | Google Scholar

20. Zhao, H, Gao, X, Xi, L, Shi, Y, Peng, L, Wang, C, et al. Fecal microbiota transplantation
for children with autism spectrum disorder. Gastrointest Endosc. (2019) 89:AB512 - 3. doi:

10. 1016/ . gie. 2019. 03. 857

Crossref Full Text | Google Scholar

21. Tomova, A, Husarova, V, Lakatosova, S, Bakos, J, Vlkova, B, Babinska, K, et al.
Gastrointestinal microbiota in children with autism in Slovakia. Physiol Behav. (2015)
138:179 - 87. doi: 10.1016/]j. physbeh. 2014. 10. 033

PubMed Abstract | Crossref Full Text | Google Scholar

22. Katuzna—-Czaplinska, J, and Btaszczyk, S. The level of arabinitol in autistic children after

probiotic therapy. Nutrition. (2012) 28:124-6. doi: 10.1016/j.nut.2011. 08. 002

PubMed Abstract | Crossref Full Text | Google Scholar

23. Adams, JB, Johansen, LJ, Powell, LD, Quig, D, and Rubin, RA. Gastrointestinal flora and
gastrointestinal status in children with autism—comparisons to typical children and correlation
with autism severity. BMC Gastroenterol. (2011) 11:22. doi: 10.1186/1471-230X-11-22

PubMed Abstract | Crossref Full Text | Google Scholar

24. Chang, CJ, Lin, TL, Tsai, YL, Wu, TR, Lai, WF, Lu, CC, et al. Next generation probiotics in
disease amelioration. J Food Drug Anal. (2019) 27:615-22. doi: 10.1016/j. jfda. 2018.12.011

PubMed Abstract | Crossref Full Text | Google Scholar

25. Zhang, JJ, Yu, LX, Xu, LZ, Wang, WY, Zhang, HJ, Pang, ZH, et al. Isolation and identification
of a nontoxic strain of Bacteroides fragilis. Ningxia Med J. (1991) 13:216 - 8.

Google Scholar
26. Lin, CH, Zeng, T, Deng, YH, Yang, WL, and Xiong, JL. Treatment of psoriasis vulgaris using
Bacteroides fragilis BF839: a single—arm, open preliminary clinical study. Chin J Biotechnol.

(2021) 37:3828 - 35. doi: 10.13345/j.cjb. 210198

PubMed Abstract | Crossref Full Text | Google Scholar



27. Zhang, JJ, Zhang, HM, Zhang, Y, Zhang, HG, Bi, L, Zhang, XC, et al. Study of the clinical
application of Bacteroides fragilis (BF839) solution. Chin J Biol. (1995) 8:63-5. doi:
10. 13200/ j. cjb. 1995. 02. 63. zhangjj. 006

Crossref Full Text | Google Scholar

28. Feng, SZ, and Zhang, HP. The research progress of Bacteroides fragilis. Microbiol China. (2015)
42:1366 - 71. doi: 10.13344/j.microbiol. china. 140778

Crossref Full Text | Google Scholar

29. National Health Commission of the People’ s Republic of China. New Resource Foods (Before
2007). December 1, 2007. Health New Food Standards (1997) No. 7. Available at:

https://slps. jdzx. net. cn/xwfb/gzcx/PassFileQuery. jsp

Google Scholar

30. Lin, CH, Zeng, T, Lin, JH, Xiao, F, Duan, XL, Chen, SQ, et al. Improvement in the learning
and memory abilities and social novelty preference in Fmr1KO mice by Bacteroides fragilis (BF839).
Chin J Neuromed. (2022) 21:341-34. doi: 10.3760/cma. j. cn115354-20211220-00835

Crossref Full Text | Google Scholar

31. Deng, YH, Lin, CH, and Cao, DZ. The beneficial effect of Bacteroides fragilis (BF839) as a
supplementary treatment in drug-resistant epilepsy: a pilot study. J Epilepsy. (2021) 7:288 - 95.
doi: 10.7507/2096-0247. 20210046

Crossref Full Text | Google Scholar

32. Lin, CH, Zeng, T, Wu, QY, Cao, DZ, Li, BM, and Deng, YH. Efficacy of Bacteroides fragilis
839 in the treatment of newly diagnosed “probable autoimmune-related epilepsy” . J Epilepsy
(2022) 8:298 - 304. doi: 10.7507/2096-0247. 202204008

Crossref Full Text | Google Scholar

33. Butcher, NJ, Monsour, A, Mew, EJ, Chan, AW, Moher, D, Mayo—Wilson, E, et al. Guidelines for
reporting outcomes in trial reports: the CONSORT-outcomes 2022 extension. JAMA. (2022)
328:2252 - 64. doi: 10.1001/jama. 2022. 21022

Crossref Full Text | Google Scholar

34. Kilcast, D. Sensory evaluation of food—principles and practices 1998. Food Qual Prefer. (1998)
9:291 - 2. doi: 10.1016/50950-3293 (98) 000044



Crossref Full Text | Google Scholar

35. Yang, YF. Rating scales for children’ s developmental behavior and mental health—published
book. Chin J Child Health Care. (2016) 24:1011.

Google Scholar

36. Souza, GS, Sardda, FA, Giuntini, EB, Gumbrevicius, I, Morais, MB, and Menezes, EW. Translation
and validation of the Brazilian Portuguese version of the gastrointestinal symptom rating scale
(GSRS) questionnaire. Arq Gastroenterol. (2016) 53:146 -51. doi:

10. 1590/50004-28032016000300005

PubMed Abstract | Crossref Full Text | Google Scholar

37. Qin, J, Li, Y, Cai, Z, Li, S, Zhu, J, Zhang, F, et al. A metagenome-wide association study
of gut microbiota in type 2 diabetes. Nature. (2012) 490:55-60. doi: 10.1038/naturel1450

PubMed Abstract | Crossref Full Text | Google Scholar

38. Valles—Colomer, M, Falony, G, Darzi, Y, Tigchelaar, EF, Wang, J, Tito, RY, et al. The
neuroactive potential of the human gut microbiota in quality of life and depression. Nat Microbiol.
(2019) 4:623 - 32. doi: 10.1038/s41564-018-0337-x

Crossref Full Text | Google Scholar

39. Vieira—Silva, S, Falony, G, Darzi, Y, Lima-Mendez, G, Garcia Yunta, R, Okuda, S, et al.
Species—function relationships shape ecological properties of the human gut microbiome. Nat
Microbiol. (2016) 1:16088. doi: 10.1038/nmicrobiol. 2016. 88

PubMed Abstract | Crossref Full Text | Google Scholar

40. Liu, C, Lu, B, Zhang, Y, Xu, C, Peng, F, Ma, L, et al. Clinical efficacy of structured
institution—based teaching programme combined with family rehabilitation training in treatment
of childhood autism. Zhongguo Dang Dai Er Ke Za Zhi. (2015) 17:1277 - 81. doi:

10. 7499/ . issn. 1008-8830. 2015. 12. 004

PubMed Abstract | Crossref Full Text | Google Scholar

41. Bhat, S, Acharya, UR, Adeli, H, Bairy, GM, and Adeli, A. Autism: cause factors, early diagnosis
and therapies. Rev Neurosci. (2014) 25:841-50. doi: 10.1515/revneuro—2014-0056

Crossref Full Text | Google Scholar

42. Tuerk, C, Anderson, V, Bernier, A, and Beauchamp, MH. Social competence in early childhood:



an empirical validation of the social model. J Neuropsychol. (2021) 15:477 -99. doi:
10. 1111/ jnp. 12230

PubMed Abstract | Crossref Full Text | Google Scholar

43. Cao, M, Huang, H, and He, Y. Developmental Connectomics from infancy through early childhood.

Trends Neurosci. (2017) 40:494 - 506. doi: 10.1016/j. tins. 2017. 06. 003

PubMed Abstract | Crossref Full Text | Google Scholar

44. MacDonald, R, Parry-Cruwys, D, Dupere, S, and Ahearn, W. Assessing progress and outcome of
early intensive behavioral intervention for toddlers with autism. Res Dev Disabil. (2014)
35:3632 - 44. doi: 10.1016/j.ridd. 2014. 08. 036

PubMed Abstract | Crossref Full Text | Google Scholar

45. Shaaban, SY, El Gendy, YG, Mehanna, NS, El-Senousy, WM, El-Feki, HSA, Saad, K, et al. The
role of probiotics in children with autism spectrum disorder: a prospective, open—label study
Nutr Neurosci. (2018) 21:676 - 81. doi: 10.1080/1028415X. 2017. 1347746

PubMed Abstract | Crossref Full Text | Google Scholar

46. Eribo, OA, du Plessis, N, and Chegou, NN. The intestinal commensal, Bacteroides fragilis
modulates host responses to viral infection and therapy: lessons for exploration during
Mycobacterium tuberculosis infection. Infect Immun. (2022) 90:e0032121. doi:

10. 1128/IAI. 00321-21

PubMed Abstract | Crossref Full Text | Google Scholar

47. Erturk-Hasdemir, D, and Kasper, DL. Finding a needle in a haystack: Bacteroides fragilis
polysaccharide A as the archetypical symbiosis factor. Ann N Y Acad Sci. (2018) 1417:116 - 29.
doi: 10.1111/nyas. 13660

PubMed Abstract | Crossref Full Text | Google Scholar

48. An, D, Oh, SF, Olszak, T, Neves, JF, Avci, FY, Erturk-Hasdemir, D, et al. Sphingolipids from
a symbiotic microbe regulate homeostasis of host intestinal natural killer T cells. Cell. (2014)
156:123 - 33. doi: 10.1016/j.cell. 2013. 11. 042

PubMed Abstract | Crossref Full Text | Google Scholar

49. Mazmanian, SK, Round, JL, and Kasper, DL. A microbial symbiosis factor prevents intestinal

inflammatory disease. Nature. (2008) 453:620 - 5. doi: 10.1038/nature07008



Crossref Full Text | Google Scholar

50. Dasgupta, S, Erturk-Hasdemir, D, Ochoa—Reparaz, J, Reinecker, HC, and Kasper, DL. Plasmacytoid
dendritic cells mediate antiinflammatory responses to a gut commensal molecule via both innate
and adaptive mechanisms. Cell Host Microbe. (2014) 15:413 -23. doi: 10.1016/j. chom. 2014. 03. 006
PubMed Abstract | Crossref Full Text | Google Scholar

51. Ochoa—Repdraz, J, Mielcarz, DW, Ditrio, LE, Burroughs, AR, Begum-Haque, S, Dasgupta, S, et
al. Central nervous system demyelinating disease protection by the human commensal Bacteroides
fragilis depends on polysaccharide A expression. J Immunol. (2010) 185:4101 - 8. doi:

10. 4049/ jimmunol. 1001443

PubMed Abstract | Crossref Full Text | Google Scholar

52. Ochoa—Reparaz, J, Mielcarz, DW, Wang, Y, Begum-Haque, S, Dasgupta, S, Kasper, DL, et al. A
polysaccharide from the human commensal Bacteroides fragilis protects against CNS demyelinating
disease. Mucosal Immunol. (2010) 3:487 - 95. doi: 10.1038/mi. 2010. 29

PubMed Abstract | Crossref Full Text | Google Scholar

53. Mao, YK, Kasper, DL, Wang, B, Forsythe, P, Bienenstock, J, and Kunze, WA. Bacteroides fragilis
polysaccharide A is necessary and sufficient for acute activation of intestinal sensory neurons.
Nat Commun. (2013) 4:1465. doi: 10.1038/ncomms2478

PubMed Abstract | Crossref Full Text | Google Scholar

54. Ding, HT, Taur, Y, and Walkup, JT. Gut microbiota and autism: key concepts and findings. J
Autism Dev Disord. (2017) 47:480-9. doi: 10.1007/s10803-016-2960-9

PubMed Abstract | Crossref Full Text | Google Scholar

55. Kang, DW, Adams, JB, Gregory, AC, Borody, T, Chittick, L, Fasano, A, et al. Microbiota transfer
therapy alters gut ecosystem and improves gastrointestinal and autism symptoms: an open—label
study. Microbiome. (2017) 5:10. doi: 10.1186/s40168-016-0225-7

PubMed Abstract | Crossref Full Text | Google Scholar

56. Wang, L, Christophersen, CT, Sorich, MJ, Gerber, JP, Angley, MT, and Conlon, MA. Low relative
abundances of the mucolytic bacterium Akkermansia muciniphila and Bifidobacterium spp. in feces

of children with autism. Appl Environ Microbiol. (2011) 77:6718 - 21. doi: 10. 1128/AEM. 05212-11

PubMed Abstract | Crossref Full Text | Google Scholar



57. Liu, F, Li, J, Wu, F, Zheng, H, Peng, Q, and Zhou, H. Altered composition and function of
intestinal microbiota in autism spectrum disorders: a systematic review. Transl Psychiatry. (2019)
9:43. doi: 10.1038/541398-019-0389-6

PubMed Abstract | Crossref Full Text | Google Scholar

58. Strati, F, Cavalieri, D, Albanese, D, De Felice, C, Donati, C, Hayek, J, et al. New evidences
on the altered gut microbiota in autism spectrum disorders. Microbiome. (2017) 5:24. doi:

10. 1186/s40168-017-0242-1

PubMed Abstract | Crossref Full Text | Google Scholar

59. Srikantha, P, and Mohajeri, MH. The possible role of the microbiota—gut-brain—axis in autism

spectrum disorder. Int J Mol Sci. (2019) 20:2115. doi: 10.3390/1i jms20092115

PubMed Abstract | Crossref Full Text | Google Scholar

60. Shen, J. Modeling the glutamate—glutamine neurotransmitter cycle. Front Neuroenerg. (2013)

5:1. doi: 10.3389/fnene. 2013. 00001

PubMed Abstract | Crossref Full Text | Google Scholar

61. Horder, J, Petrinovic, MM, Mendez, MA, Bruns, A, Takumi, T, Spooren, W, et al. Glutamate and
GABA in autism spectrum disorder—a translational magnetic resonance spectroscopy study in man
and rodent models. Transl Psychiatry. (2018) 8:106. doi: 10.1038/s41398-018-0155-1

PubMed Abstract | Crossref Full Text | Google Scholar

62. Wieronska, JM, Stachowicz, K, Nowak, G, and Pilc, A. The loss of glutamate—GABA harmony in
anxiety disorders. InTech (2011). 135-56. doi: 10.5772/19919

Crossref Full Text | Google Scholar

63. Perna, S, Alalwan, TA, Alaali, Z, Alnashaba, T, Gasparri, C, Infantino, V, et al. The role
of glutamine in the complex interaction between gut microbiota and health: a narrative review.

Int J Mol Sci. (2019) 20:5232. doi: 10.3390/1i jms20205232

PubMed Abstract | Crossref Full Text | Google Scholar

64. Smith, AM, King, JJ, West, PR, Ludwig, MA, Donley, ELR, Burrier, RE, et al. Amino acid
dysregulation metabotypes: potential biomarkers for diagnosis and individualized treatment for
subtypes of autism spectrum disorder. Biol Psychiatry. (2019) 85:345-54. doi:

10. 1016/ j. biopsych. 2018. 08. 016



PubMed Abstract | Crossref Full Text | Google Scholar

65. Bercik, P, Park, AJ, Sinclair, D, Khoshdel, A, Lu, J, Huang, X, et al. The anxiolytic effect
of Bifidobacterium longum NCC3001 involves vagal pathways for gut—brain communication.
Neurogastroenterol Motil. (2011) 23:1132-9. doi: 10.1111/j.1365-2982.2011.01796. x

PubMed Abstract | Crossref Full Text | Google Scholar

66. Yin, H, Wang, Z, Liu, J, Li, Y, Liu, L, Huang, P, et al. Dysregulation of immune and metabolism
pathways in maternal immune activation induces an increased risk of autism spectrum disorders
Life Sci. (2023) 324:121734. doi: 10.1016/j. 1fs. 2023. 121734

PubMed Abstract | Crossref Full Text | Google Scholar

67. Tarlungeanu, DC, Deliu, E, Dotter, CP, Kara, M, Janiesch, PC, Scalise, M, et al. Impaired
amino acid transport at the blood brain barrier is a cause of autism spectrum disorder. Cell.
(2016) 167:1481 - 1494. e18. doi: 10.1016/j.cell.2016.11.013

PubMed Abstract | Crossref Full Text | Google Scholar

68. Liu, M, Chen, Y, Sun, M, Du, Y, Bai, Y, Lei, G, et al. Auts2 regulated autism—like behavior,
glucose metabolism and oxidative stress in mice. Exp Neurol. (2023) 361:114298. doi:

10. 1016/ j. expneurol. 2022. 114298

PubMed Abstract | Crossref Full Text | Google Scholar

69. Zeng, Y, Nie, C, Min, J, Liu, X, Li, M, Chen, H, et al. Novel loci and pathways significantly
associated with longevity. Sci Rep. (2016) 6:21243. doi: 10.1038/srep21243

PubMed Abstract | Crossref Full Text | Google Scholar

70. Zhang, B, Hu, X, Li, Y, Ni, Y, and Xue, L. Identification of methylation markers for diagnosis
of autism spectrum disorder. Metab Brain Dis. (2022) 37:219 - 28. doi: 10. 1007/s11011-021-00805-5

PubMed Abstract | Crossref Full Text | Google Scholar



