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Abstract

Autism spectrum disorder (ASD) is a complex heterogeneous of neuro developmental disord-
ers which originate from the early childhood with the core symptoms of impaired communica-
tion, social impairments, and restricted and repetitive behaviors and interests. Research has
so far indicated that ASD exists genetic basis and may be induced bursting out under certain
conditions which include the factors such as maternal immunity, autoimmune disorder, natu-
ral environment etc., and children with ASD exist cerebral dysplasia. However, the pathogene-
sis of ASD is still inadequately understood which needs us to make further study on it. Animal
model can be used as an important basis for evaluating the experimental results. Therefore, to
establish an appropriate ASD model is the foundation of experiment. Since ASD is a kind of
disease caused by many factors and may include many kinds of pathogenetic mechanisms, whe-
ther we can choose an animal model which can accurately replicate the pathological and clin-
ical features of ASD is of great significance for the further research of ASD. BTBR T~(+)tf/]
(BTBR for short) mice is a kind of inbred strain mice which not only possesses the core symp-
toms such as reduction of social intercourse, lack of ultrasonic on social occasions and severe
repeated grooming behavior, but also possesses cerebral dysplasia and immune biochemical
index abnormalities similar to ASD. Based on this, BTBR mice is currently the ideal model for
the study of autism. The aim of this article is to summarize the relationship between BTBR mice
and ASD.
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PIAE 1% R [#58 (autism spectrum disorders, ASD)2&—4&JET JLER MR DS AT R B[ E
BLEIR AT RANEAE BRI E R B S . BRI ARY, ASDIFAEBAERM, HE—EHHK
BESTRE, AERGAERER. B4R EILAEANERES, BFEERRENRE. [HASDH
PR R RFHLE MR EE0H, MERIE—SHA. SRR EN LS ROEERE, HILAE
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1| ASDI B AE A I FORE IR I Sh IR B ST ASDIIR AR ST A E K& L. BTBR T~(+)tf/] (RIFKBTBR)
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SIS A PARYE B AL 13— BUBMERI— 30, 2 NIERZ RN BRI, RSB Hp
A RN RIS 20 ARLA BSR4 MM SR TACRCI S, & &R AT AMAES nl s 3 20 YR T 25 20 4Rk
CUFAREL I — 3 3L A e (O sh e, HAT AR (R DR A, AR T s B — 50, 0 SR 58 119 Jse o7t v P — 2
D, SEIG R AR AEZE BN, 1E 9206 i S ie 40 R IR AL AT L /0 B Eh Y. BTBR /MRt & —FiL s &
AN, BAREMEERAL, Refe e IR A 2 38 A A i b g AN 52 ZIARAT A1 R 5 ASD FEAT R, BA
& ASD AL K B S LA S S AR AR AR R . ACSCIRIEAT N R E R =ANJ7TH X BTBR
/NERE ASD SR RIEATIIA o
2. BTBR /pRITAELES ASD X &

BT B B RO HLEIAN B, H BT ASD [958 SURAT Jbnite, U2 Wik = 20T R, A Otk
FER: SRS, SIECREERG . MR RZIRAT s BRIk A, BT BE S 5] B AG J R
BRAZEREIR[1]. Rk, ASD /NEUSEZY 3% A 75 K E 82/ N R I BRI T N2 15 B4 ASD IS FHiZ WHE
AT HFEF AT KEMBOIIEE, M55 /N — RIS AT LA B 2R AT R I 2]- (8],
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ZIRAT R (a0 BRI B AFZHE)E[9]. HEAN GO RFIE A RN RIEATAT NZ 00, KIL AD /N
BALB/cByJ /N« BTBR /N 129S1/Svim] /N BRI AR ZK P41 5847 9, 1 C57BL/6 /MR (i FR C57)
1 FVB/AN (ffi#x FVB)/N e — P B IR #3847 N BIFRHE R & - Hod BTBR /N RAMBEAEERAKF B4
ACAT N, T ELAEZK IR Bt 2 I o ] s AR A IR RF, RGN BTBR /N AT e & —Fh ASD [193))
PIRERL[10]-[12], AT HE— 20 % Lk AT — LL B 4T S 2R

=R E RN N R SAT AN A IEE R, FEERIE AP IR R AN X Sk 3 B2 B R AR
17 DX 3587 Sl F3C R B 2 /S BRORIB 2504, SRS R B R /N RO 0 A R RIS IR ST R . B FE R B BTBR /)
BRUX T 2 A I 1) 4 P A o %o B A /N BRI DS, X5 C57 NI IE #4384 T A e A [12]-[14], $m
BTBR /NRAFAEA 24T AR

TEANFIFA S BTBR /) BRUA HS B A 5 B SR/ [15] . % C57. FVB J& BTBR =il 58 S MM /s
BN P A M B R BLCEE — B B TH AR CE BB PR ELCGE =M B TR R RS P AT AR, R SR —
B B =i 58 2 0 BRIP4 R A R, T 24 56 = B B R O R B, R S B BB R R U
Fort BTBR M B ZEIX = ANFRT o BT AR P R B A 7 2% B .9/ [ 16]

B T AL A Z R R k>, BTBR /N BRIE R I H AR F B 25 D[ 1780 [ FRELBAT 38 I
[13] [18] [19]. 5 FVB /NRAFEIRZ, BTBR /NRIEMIRZRRIEH, TEIR IR T 1o fil ) K A &
WA R4, BTBR /N B AR B 2 0 55 W 7E A V& TR1TR 1140 [20]

WEFEN DLt — 5% BTBR /N C57 /N BRUEAT AN [F] 7% 8] 30 57 27 =7 1058 (100% S 15 FH 80/20 A28 2 152) »
SGERLRW, TE 100% ) 1 % 2 SR, PRI BRERBIAREL;  SRIMAE 80/20 MR S 1511 % 2 2 iR 36
BTBR /)N B AN F I H W ik (1) 2 ) s, I tH B3 JHGEUA | R BE AT M. #278 BTBR /NMRA A 4% ASD
BHERIHBMZIBAT N, R NER) “BEpMEE” 477 0[21]. Fik, BTBR /MNRAMLEEMHA
W58 ASD #20AT NIEN IR, IERERSAE Rt T ASD AT R FEZ IR I Zh Wil

3. BTBR /MR R MEZIERS ASD X &

GUIRMA R LM AT EEA KT 5, OFEREAMERE, FESE54ERNUER B E R, 5T
FW, ASD HIZINE EAT N SSCRIE R B WA BFF N R 99 4= Th RS [ PR B HEAT Sk 3R
5, RIS 2 E AT A RSO X 3 B T R A% Sk, FARFREE B FTAE &) LAE 8 35 K L3
[22]. Bk, —RFIMIGARTEFAR I ASD &) LIRS /NFIAZ 23] [24]. % BTBR /INEREEAT %4
HERRECRAR , 5 DL A AP Rl AL 3 fE 1A B IR BAT AR AE R R C57 /NRURT FVB /N RAE XTI,
HIE IS BTBR /N ZIBRAT N < 1IN Th RE X 35k . 45 RALRAFEZIRAT N(EE 5 REEATN)H BTBR
/NERBURAIAFE: C57 /N FVB /NRIGR, HEURAAFS /N R B IR BAT 0T ) KA 2 EA G
F34k, BTBR /N A IF AR K B A2 th D49 ikiE [ 25]

R £ BEHT 2= (heparan sulfate, HS) & —28 B HL TR (L ME 20, 715 T BT A s 4 23400 % AL T e,
RS Z R AEKE T BT, TS RER BEEAREMEEN, 22 E 5, S5NERL,
SR )T, RIEEINR B HEEAE[26]. HS FEHE 1 AEYENE DL i E R 45 1) 2 ) Jadiz Dhrerh
RN EEAEH . Pearson S5l X)L # ASD HBEFAT A, ARIUMGZH 2l = = R R X ) HS & &R
U4 TE o R LB B R [27] 0 BFFUARIE HS & R BRIEEERE R EXTL fifk/ N AR T+ 258 Aisb
ZIRR B AT AR RIS S — R Y1 ASD fEHR[28]. JLEWIR EXTL AMNET 9 A1 11 (HFRAZ AT 53 ASD 1)
FEAE[29]. PRG, HS ATRgS ASD IR VI, BFFA G BTBR /NN LTI AL, K30 BTBR /)
BUIT P HS 7K A AR ASD /N BRFEAR, A1 2 & 5 1 B, i 1 N it HS & & 2 3% T F%([30].

Z BTGRP BB A28 5, HARIE RN ASD B AT IR SRR I B, 1 PR R K
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LT BB, 25 B b TE 3 K~ 1 K 204K 30%[31]. 1] Stephanie £ A [ 2 il 525 B 6 BTBR /)N U 3EAT
5 1%EHEF 5 S SIS (AT 45 IR (5-CSRTT),  [FB Kl 5 5-CSRTT 7K -~FAH 5% i L fi X 38— & i 3 i
LR N AN — LR M A 2235 KT, 45 AR BTBR /NG R B 2 B v i PE B AR, SER4A R4t 2
PR RHAR K P BRAS, R PRIEIRER KPR [32] . HEMR S8R 5-CSRTT 75 £ 52 B (M i ae £ 6, 1M BTBR /)
B> CBERRBE, AT 512 5-CSRTT #ERA M T B

4. BTBR /INR&EFEENKTES ASD X &

TR 22 FRIE4E 32 S s R 3R AE ASD (1 0 Hh S 21 BEAE H, v BRAAR S 8 S0E A Y e % 6L H
RIS ASD K9 1) B BERBE R 3

REOR G B 0E 2 48 B T BEARFE PR 300 (B SRR G JE A J5 O B« 4HTE L a7 A2 UAg), X NARAAR I A JE A
BT SBE NS, 7 AR R I GH MR T ANk, AR iR LI & B e AR SR . 1T ASD B LRESE I B2
7K B S 18 s 0 40 L R R A R 7K [33] [341, 3 R T H) ASD A0 Rz e T AR AR ) Sl 2 [35]
36], SRR EHAN AL R X ASD ARSI EEAEH . 1A Poly 1:C Hl¥Z 1I1¥) BTBR /MR A1 C57
/INERUJG . A BTBR /N RAA N AAERFSEI %% 25 0L, C57 /MR AIE TREIEH . $278 BTBR /M5 ASD
B AR A o35 L SSE[37]

T4, ASD B LTRMFEAEAR N S 5o, 048 4 IR R 7 1R K 7= AR DL s 40 i 1 e 7 5 [38]. ASD
SE LB PN /DN 28 J2 I 4 B 2 TR o 4 L s P 1 vy ] B A7 AE A 4 23 S IFNp L IL-14. 1L-6. 1L-12,
TNF-o FIE VR E [ 1 KETHE[39]-[41], RN, fiEsh 47 1L-18+ 1L-6+ 1L-12p40 1 MCP-1
KRS i [42]. A, ASD fLANE M S Z 4N H 3G, HAE TLRA Hil¥ ASD & LAMNAE ML 5% 41 il
J& IL-18, 1L-6 F1 1L-23 /K~FH iy, HKF5RERAAOC[43]-[45]. 1 BRBR /N 6 AL 44 4 S Dy e
S, WIRERY, BTBR /NECE B B RELN ™ 2E 1L-12 (P40) & IL-10 /K P37, £ LPS HiliUR 7= IL-6+
IL-12 (P40) J2 MCP-1 7K~F-34 1, T 1L-10 7KF-F#{I%, $27~ BTBR /MREN %% £ 2 th M1 B4R Z 5,
[ BN B7F 70 3% B % /) U P (R o B 28 7K ST 15 AT S 22 3 I HH 1 3R BB AT A G [46] .

Ffia P X ZxAAE A2 H AT O 01 BE- 5 50 ASD REAR R XU 5 (K R 5%, AR FE AR N ERK S 5% Sl % (1 1 =
B 78 & B BTBR /N AR AZ AR F AU A2 [47]

5. ASD MR BRI

H AT ASD B A%, B BTBR X MILAE & /MR R ASD i Aish, HoAth ASD ¥t
A HE@ES — RAF B, KW@k ERETHRR RSN R, L, ETFHRERE
BRI B R e i AL IRIR IS A . IR AR ZY DL R PR BT & o T 383 4% 25 5 THI (R ABE 24 3= 72
H: FMR-1 B[R, MeCP2 ZEAI# A, RELN JEA#EAL, 15911-13 Jefafk R A, FOX2 H R
G — RV R

SR, EAR ASD BRI Z, (H4HTH) ASD BEALEAEIE V£ il . Lhtun, MRS I PR dEAR —
5| ASD AU ML A%, H RTHTA S8 R BRI /R IE . thAh, SRR RlE Ol FE 7R 2 — e HoR
AU Ia), WPESEVERCEE . BRAESR NG, MBS0 B RE AR I AR ) s R P R 5 2 T T R &R
A et U SA SR . BTBR B4 LLT ASD BB At%: 1) 17 NRH: #Ea8 S
BERG . H S ZIRAT AR A D8 2) MAThRe RIS H . 5 ASD B LARBA SOBRAR AN G A4S 1 7 5
3) wESFH: HAAE ASD AU REA Gy S H IR N S K F- 2L H BTBR /NRE —Fl KSR ASD
AN, TR, FTEBNA, HREMLr. Wik, BTBR/MNRAZR M THIF ASD M7 N8 . Ml
SETHEE S DA K oy LIS AR Sh A SRR o SR B A ITOMUE [ SR B, — 2651 5 ASD AH G
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