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Research progress on the evaluation and intervention of social interaction
behaviors in animal models of autism
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(1. School of Educational Science, Chongqing Normal University, Chongqing 401331, China.
2. Department of Military Cognitive Psychology, College of Medical Psychology, Army Medical University, Chongqing 400038)

[ Abstract] Autism spectrum disorder (ASD) is a highly heterogeneous neurodevelopmental disorder with a complex
underlying genetic structure. Current preclinical trials, however, mainly rely on rodent models to test the effects of non-
pharmacological and pharmacological interventions on the core and related symptoms of ASD. This paper considers the brain
regions that affect social interaction behaviors from the perspective of cognitive neural mechanisms, and reviews behavioral
testing experiments, such as the three-chamber social interaction test, visible burrow system, and eco-HAB system. We
also summarize effective non-pharmacological and pharmacological interventions, such as baclofen, oxytocin, and
metformin, in the core and related symptom areas of ASD. This review aims to provide reference directions to promote the
development of preclinical trials using rodent models.
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SETE 2R BEf (autism spectrum disorder, ASD) |, fij FX H
PAE B A | S — e 8 K T A , LIl PR
ZWHERIRE T TS H 3 4t 5 2T
N DA Bt R B A RS, 26 A E R A
P RIRHA N 1% 1L EH KA 36 4108 £ L
HHEA 1 & HEA ASDY TR E ASD KKk
0.7% ,ASD S5 ARE#E L 1000 J7, Hrp,0~14 ¥
JLE L4 300 ~500 J7 A BT JLELIAE, BLA
ASD B R g Ry o€ Y, Bty LSS RO 1192 1 3
B ASD BE N 18.9% 7 ASD MAKE
FIT ekt s 1R G & R O AR Ak (HAL & H B AT
R RS Rl A A AR HE AT AR S B e |
B0 I O 1B 1= e 5 M A S i RN S B ) e 4
FIFXF ASD MAFEAT R G TR SE , A S H )
SBEAS LIRS

HHTET ASD 11l PR 3% B R Fn 9 I 2B AT 2
FEPERIE 24 b, 1B 72 [R) B OBUI G i ASD 12 Wt
) —FME R I8 90% , SR, RAT 5% ~30% 1% ASD Ji%
T LAFH B35 PR (1 28 78 w3 PR 4] FE R R
T 2% 3 B — 28 A8 (1 38t % A58 8 1 9 A B o8 A 40
ASD W rE R BRI, H FE By i 2 17 k2 5
DT LR/ B &R, B T RE A8 s by b s
L ASD BIRZOER . EEAAFELL N ILFP2EAL, (1)
SRR, SR FH IR 4 B R %o 20 g B 5 R
Z B HEAT Y R S A BB I Shank3 i R 5
HINOT (2) H b ASD BERY S A AT N A SR
PEEH B/ BB KBRS &R, 40 BTBR T+ Iipr3tf/)
(BTBR) /NEUEEHY, (3) IRIEREERI 82T
AR TR e TR R ke o3 A PR B R 3T 5
ASD, NP IR ( valproic acid, VPA) Z&#& AR

BTBR /Ml H BT AN EA ASD #OAEAR 1Y
SRR A S e R 2 B AT A 4 R R e R
HA R —2ohE 2t T BTBR /NRAEZ W)
W PR AR/ BB TR (R B 5 o+ 2s H B
AL 355 ] — B b ) 22 PSR 1 1 3y, /DN LA 3 3
PEA R SEART TN N S B B AT R a4
SIS B B« 1 BRI B S8 R B, FE B AR B
/N [ R 26 [R) 28 AR TR 2 T B A i A
Rt 2w ar . /0N B 1) 48 2% B A= A4 AS S
PR, Bt SR skt 21242, J& /N U™ A At
SH BT REIFER ) IR, AR
FE2 PR Bl 8 o ASD B T B ARG

ARSCLL BTBR /N U Sy 32 (] s b 458 HE Al ik

BRI A A 0 52 596 A R B e+ 19
PUHRIBFSE . TR 3 52 W 422 H. S AT 0 AT 22 4L
il K TR /N At 2 Bl A7 O, FE N AR 2y
Yyt 15 24549 - PO k3 /N SRR 22 1Bl AT D i

1 #LEIHTAHRAMBEYE

e AR 36 UE 3 22 I, i S ik 2 St a1t
GRS TR VAV Y Rl cR TUN VA % 3 eI <0 R = S AN T N
FEECAZ T RE A5 S A AR 43 P 2 K5 A 2 g v B
B, L35 P AE 3 AR B 05 ORS A 0 R0 1 EE D
R, HETFE BTBR /s BURY I 5 44 v & UE 55 SRR
Za RS TRU VK 2 I (R e s DO = S 2 D) K )
AR ZE LA AT A A i, 2 HiT RIS 32 4k
TN B D A AR 2 2 DA KR B A A R 5 /)N
WA E TN, ASCESS TR, %0 ASD
/N BB A 25 BB AT Ay B AH 5 Ml XY — 2 fi 5
FHEE(WE D),

1.1 BEE&NEESEINZN

KTl E R XAt 2 B I 52 ) O B W B
PRI 58 4538, AR SC 32 22l 1 U B KA CAL, CA2,
CA3 J DG 4 ANMEDCX 4k 23 B A7 Ry 9 s mal A7 4
B HEa B AL i AR 2 U TR E A
FOAN [ ot 22 ] % v O 4 36 AN [ AR BE AR T, WF R
BB — 2D A AL T A4 0 DO 4 22 B 3 AT
SRR  JHG A R A0 X S

TE CAL W58 K I Shank3 KO /)N A1)
CAl(ventral CA1,vCA1) #h2xiciZM s/ | i 5
B ( sharp-wave ripples, SPW-Rs) H 1 28 ST 4R
BRI T Z W/, F B & H T R 5
A, 38 33 i Shank3 KO /)N BUAY CA2-vCAT i £
B, AR R E T/ R PR CA2
IR AT PR 2200, BOS CA2-vCAT i 22 [a] i
Ja ,/NEUR AL 23 U e A A5 B L FE CA3 A
R, N- B 3% - D - K& &R 52 /& ( N-methyl-D-
aspartate, NMDA ) Z & 41 () NMDA 32 & W 807 1 %
(NMDA receptor subunit 1 gene, NR1) A HRIE A IR
TR S BUNR AR SO B Y RS
F IR B BEINEERL T )2 (subgranular zone , SGZ) B4
2R AR DG P BT A UKL 28 T RE A8 205 /)N
B AE IR RIS ) 28 ik ¥ S A i 45 W1
DX BB A ST A 2 PR 7 AR S W) AL RE 8 38 5 AN [
WX Z [A] (2 45 S a2 BT R, A vCAL
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1 vCA3 3| LS B9 A R BE # 4 52 - & H 3 17
Jgtl D WEFEINH CAL 423238 1 CA3 £ 5Tyt gk ¢

H,

il 4% ( Schaffer collateral, SC) 1 5 # £ i 12 4% 3%

R 1 ASD SR 2 B ST O A OGN X A5

Table 1 Brain regions associated with social interaction behavior in an animal model of ASD

7L PRI fr 2 o] i o H BB T
Model Strain Neural circuits Social and circuit deficits Rescue
] vCAL-LS R 2455, AR i 4k 25 O
. b ABRLE 2R
Ef‘ 131 bl ~ ~ N
Ezzgig‘i /J\.H‘k AAV vCA1-LS Inhibition of vCA1-LS neural projections /
] mice does not affect social preferences but impairs
social recognition
K& CA2 PNs ' Efr3b 33k, BU B
FBR dCA2 PNs H Efi3b (385 FHUNR ¥ CA2 PNs, 7T LB /N R+ 2 U5
Ef 1/1/ gl[lﬂ AN /7 EE
3b’ B Ef3h KO dCA2 i ) o w o
Efr3b"" mice Knockdown of Efr3b expression in dCA2  Restoration of Efr3b expression in CA2 PNs,
PNs results in social deficits or direct activation of CA2 PNs, ameliorates
social recognition deficits
il LEC-dCA2 #f 2 Wl gk AL TS o A
. gy Sl ST R 2R A 2R BT
CSTBL/6 /ML AAV LEC-dCA2 % Activating its neural projections restores
C57BL/6 mice Inhibition of LEC-dCA2 neural circuitry K 8 . 'p 4
. R L . . social recognition behaviors
impairs social interaction behavior
ACAZCMNIST ] dCA3CY e e FHUN U BUAL  BGE dCA3CYNI Mz B /D LI 2
C57BL/6] /MR AAV dLSEABAT SPUIRE AR WRIAT N
C57BL/6] mice PN+ Inhibition of dCA3“™ ™" heurons leads to  Activation of dCA3“MN!®* heyrons improves
IPAG social recognition deficits in mice social recognition behavior in mice
o , P SuM-DG [7l 2 DG-CA3 ZEfit
DG TSR Aus2 FEONRULS o SuM-DC FIEFAIIE 1 DC-CA3 Sefikfe
A /Ml Emxl-Cre [\ g3 [19] SR e e bR T /N RS RN Th R
uts2 PR 2 KO saMpg-caz VAR Activation of this circuit corrects DG-CA3
Autg2VEmxd-Cre oo Specific knockout of Auts2 in DG leads to . .
. . . . synaptic transmission and restores
impaired social recognition X .
social recognition
16 DG X3, VPA 285 1 K BUS it &
Wistar il H W] 24
Wi [20] VPA PP-DG In the DG region, social interaction was /
istar rat significantly impaired in the offspring of rat
exposed to VPA
BiE mPRC %A P& T, B mPFC JR)
16 mPFC B4 Ay VR 28 0 e S VR BB R4 A AMPAR HsiR 750l DUkt LAY L
R Eef2 SEH 2 T BT} LA
© % Eef2 KO mPFC Specific knockdown of Eef2 in excitatory — Amelioration of social recognition deficits in

Eef2 KO mice

16p11.2 KO /MR
16p11.2 KO mice

16p11.2 KO mPFC

neurons of the mPFC leads to impaired social

interaction

16p11. 2 B MR/ BUI AL 2 U R
Zt, PFC X B LFP DR AL B % T
WT /MR,

Social recognition is impaired in 16pl11.2-
deficient female mice, and LFP power
changes in the PFC region are significantly
higher than in WT mice

mice by chemogenetic activation of excitatory
neurons in the mPFC or by local input of
AMPAR enhancers to the mPFC

40 Hz [IRDGIAYT, PRC (1 LFP () i 5244
FIH BB, i 5% T PFC PNs (1952 B %
N Rt v I A R B2

Power of the LFP of the PFC was effectively
reduced by 40 Hz flash treatment, which also
reversed the hyperexcitability
neurotransmission of the PFC PNs, and

social recognition was improved

HAAV IRAH R T LS AMUBEAZ ; PP . 25 FLIES AL  PNs  SEIRIRZ2 0 ; LEC . /MU IR BZ JZ 5 SuM : 286 A% AUTS2 . H FIE 5 % H T 25 CaMKllax
+ B R R I 1 PEN /% 5 dLS - EF M BRAZ 5 IPAG « A r i 5 7K 48 B 51X 5 OXTR ;4 7= A2 44 ; Bef2 . HAZAE A T 2, LFP . R 37 L

fir; WT, B,

Note. AAV, Adeno-associated virus. LS, Lateral septal nucleus. PP, Perforant pathway. PNs, Pyramidal neurons. LEC, Lateral entorhinal cortical.

SuM, Supramammillary nucleus. AUTS2, Autism susceptibility 2. CaMKIIa+, Ca**/calmodulin-dependent protein kinase II a. PFN, Parvafox nucleus.

dLS, Dorsal lateral septum. 1PAG, Lateral periaqueductal gray. OXTR, Oxytocin receptor. Eef2, Eukaryotic elongation factor 2. LFP, Local field
potential. WT: Wild type.
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1.2 HiEn B B3ttt & B3RN0

/INE TR 2 2 (prefrontal cortex , PFC) 7ETH
SN K B A A A B A AE R e TR TR
M FG AR B )2 ( medial prefrontal cortex, mPFC) J2& 5
il #E 23 BB AT A ) — A SCHE A DR X I8, FEAE 2547
AR EZOERTY

WIS R Y4 BT, BTBR /N4 & H 8
11 Rl PR & PRC FIAY {24 ( Amygdala ) X 35 (1)
v—2HE T R (y-aminobutyric acid, GABA ) ¥ Ji&F [#AI%
BRI SETH 5, W BTBR /NS H 3017 R
5 PFC ML R, mPFC R4 G5 NAc,
AN JE % 55 X (ventral tegmental area, VTA) I
r48 4% (dorsal raphe nucleus, DRN) ZE AR 1Y )2 T
DXHOE W 22 M 2%, JF 8 dt s Bt o, BT
PFC B IX AL 23 FNE 4547 o b R 35 6 AR
FHfsZm 2 et s T AR v H A B S S
1~ #% (basolateral amygdala, BLA) {31 %% T 2 )2
(infralimbic cortex, IL) #fl £ 70 1 1 2l Lb 4% 45 2] BLA
HIRT %% B2 JZ (prelimbic cortex, PL) #1805
JI] IL-BLA 38 % 800G PL-BLA 38 % 3 5 804t 2
BT RRERE ASD /)N BRUBE AR ] B S B 1
N AT %7 i K2 )2 ((dorsal medial prefrontal cortex,
dmPFC) # 28 70 1 3l A1 J& 78 3 WL AL (local field
potential , LFP) (437 $i1); . 7E Shank3 KO /N H?,
TEAE 2 B g 92 5 vh R B 25 [l ke, dmPFC 1Y 4 ~
7 Hz BB DR B3 & T AL ol i €57 /N
A7 IR AR X B AN [ A X 2 [R] 1
332 B2 H AT R AN [y T A 5 e 0 dn gl 4
FF mPFC %A PR 2 AR A A T3 = AR T /Y

2 HELEIHITAHARITETE

AN SR S, B R R A s e R I
FMNE WS AR S STt N,
ASCGE N RS BT, AR AR F
HAR A HR 3 DI BT 2R Rk, FEAD
=AM S s A W R SE RS HAB R4
HEMIERGEA [FA T A 2% 5250 B T4l B SE B RCR
2.1 =fEHRXE

= %4 #t 32 5Z B ( three-compartment social
interaction test) , 42 FH /N A 2 M0 5 FH 5256
AT, Wiz s TR D B AT R Y
JUA DT, 46+ 2 B8l 4k 23 i 4 Aat 2 1R

DR A L 438 PR A /N A A 1 i 2 R — > o g s
=, 1 I R AR B R O, S 3L Ay
3ANBB, AR B B /N BURCE AR R, A
HERER 5 min( W 1A) o #h 2 T b B Bt . 76—l B
() JC 28 B 4 Ja 8, A o — 0 oga ) s — Al
AR5/ W48 5, K /N BV O
thEl R [ AR 10 min( ULE 1B) o #H2 R BIHr
B RS SR EMAE /MR (1 5/ &R EN
AL AL (2 57N Bk e 2 4 Jm 8 L
/N A A E =, A PR 10 min(WLE 1C)
R AE IS A T /NP Je KAt 22 Bk 3 T
XA SRR B A E MR R ADY ) D
(i) FHISLER R BAE R DA 48 A, 76 D 4 i B, 003K/
BRI 15 /N BRUEC 8, 4 2 T B0 i - S0 v
FEPUAIB B, W30 BT ) 1 5 B Az /N BRUEL 3y, )
ARG B, 2 WIS B GRS BB K
POIEAZ ) TR R AN

bR T =Htsc SE i, i — R oE o w0 S
SRR S H S, A A 2 S S — Fh ]
P 25 M/ B A 4R 58 5 R0 BREA T
FE2H Bl RES I /I ORI /N BR A 32 g
PSR, At 23 B B S8 & —Fh 2 B s 5L,

TE:AGE N BOR B B AL 2 i dF B BOUR B C 4
PUNBTBoR B
B A s R A
Note. A, Schematic diagram of the adaptation trial. B,
Schematic diagram of the social preference trial. C, Schematic
diagram of the social recognition trial.
Figure 1 Schematic diagram of three-compartment

social interaction test
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/N B4 5 R N BREA T B 2 ik O 4 2 HL 5
25 LR, =R A SR H BT S A 58 AT o A
N R HRE R B & VG T AT e
RS A R (HE AR — R AR A SRR TR 3R
Bivh R 2 PR A BB, 52 30 IR PR O B AR
Ji S AN A B AR SR A e
2.2 WRARRLSE

T R A S S X S 45 SR 3 Y R
Wiy, 0 5€ 45 51 A — TR i #E 2 B 3 47 9 A58 E
= a] B3R ¢ &R 45 (the visible burrow system,
VBS) . VBS SEERE A F ARES R 2T
Ju (UL 2) o VBS SEE AT IO/ INEREEA T A )
W SRR AT A S A R i, A S
FoU AL 2 Fe fih A2 1k, VBS SEEGAR 4/ B~
RN SERN G = ¢ DO\ =k e R K
HEAT A SV FMIEOR BRER | AT 3R A5 50 2 8 4 1
FROTE S . SEER TR AT — JA , 76/ B O A ek
h TR SR B LR A R 18 DL /N BURT DL B H i
Bl B FK TR /S BURT LA BE & 3 A0 TT 8037 1
1o TEFRRIG TR A W40 LED AT FIZLAME H T 18
A (PR PG T 25 i ok 2 el A S MR 4
SHIB B 23 kAT IE ER AT S
BTBR /N5 C57 /N BRS04, 47 n] WLl
A I s M e B S N AR A M
SR AE RS —AE AL A 250 v FE AR AL, RE A% I A 1
BTBR /I B 4 58 BB R ZI A AT . 59 A Bk o
oA Tl BTBR /N R A #E 254223017 o0 R 23 [l
F1R3EAT VBS 2, K BE C57 il BTBR /) L4 S 5

LR E 25, 5 C5T /N EE, BTBR /LY
G R RIS 1) R 1 B

£i LTI, BTBR /N RUAE VBS SC ih R Bl 24
h BRI A 2 BB . S = AR S SRR T 5T
AR S, VBS SER Al T —Fh A sh A7 ¥ &
48, BERSIESE 7 d 1RSSR BT A b i BTBR
L C57 /INRAYTE B, AN 2 0 — e 7 RO IR ] 7y
S ST EET VBS SE A G\ ) Wy i AR B
R, FEA AL T AR OGS TR M, 380 75 29— 20 4 SR 5T
B/ VAT A E0F VIS g o
2.3 £ HAB RS

SRR /N BT TR R B g PR R D
ISR, FTE A Wl 55— Fh S X — 3
HAB Z %t ( Eco-HAB system, Eco-HAB)—— Tl
NS B ETT A, Eco-HAB 3145 & — 4
HARFFEE I 4 [ sh iy, 3 T S0 R 5l R 4 (radio
frequency identification system, RFID) A4 M7 ( WL
& 3) , B B0 SR s /N U 3 i ZR 48, 3
NEAHAR A KA S EH ST, Bl 4 BT A
B, H R A Y RUK, BT A S S,
b R B K A JE T A IE, BFSEE UL VPA B EE
C57 #1 BALB /NEUCAHBFFE XS, X Eco-HAB SE53 il
SRR SRS T HL R, VPA B ER I/ RUR B At
SYH AN BET | 8 = A A 58 50 AR A5 TE S5 X —
AGEWA RIS B8 VPA T IEERSIE /N BT
A S T AP i Eco-HAB LI AEUF 30X —
it U Eeo-HAB SR (LRERE 1 17
S L B A FR BT T B0AY B S 7 g R

2 AT LR SRR IR
Figure 2 Schematic diagram of Visible Burrow System( VBS)
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3 A3 HAB SERR A
Figure 3 Schematic diagram of the Eco-HAB

H it Eco-HAB S256 %k /N #E 4T 8 10 d A9 W
2 G5 R B6 /N R BEIE R UL S 45 SF 9,
ifii BTBR /)N EIARBEIE Wi it 1o

ZE F TR il i R H Eco-HAB SCE0 RETE R R
WELR /N BB LY S5 RAS A L et s, 7EAERS
RGN F & LR R A B T4 5 BTBR (W4t

S
3 A% ASD A EHEMTRIR

TEX ASD /N U RIBEGE AL B AT T
FEAT LIy ARG Y T A T, AR T
il 32 o i — SR R Mz 8 A J7 206/ B
HATY BRI, — Mg T T, 25T R AR
A2 25 T 2 QAR T SR R A ] O
PERI 2G5 R 2 B T B /N Ak 2 B AT o
ISR
3.1 FAYT™

(1) W5+, i & % B (environmental
enrichment , EE) 1 5 2% BTBR /N BT T 48 B 4%
1T, 2L BTBR /N BEAIL 23 C 21 b 1 2145
(standard environment, SE) 8¢ EE 55 554, 3 #%
1T FARAT R PEAL .l AR AT SR A R R
W1 BTBR /NBUTE BE o, 140 T4k & 5 3 A7 H
{EAF T A EE BRI B /N B AL 23t 4, (HAR
SN AR 2R, 534, Shank3*Y2¢ /NELTE EE
TR B A2 BB AT R s

(2)PRE T, AIFFE A TR O B8 FR b

FER Iy T H ASD SER, 38 5 AR R IR B (ketogenic
diets,KD) , 7E =AF#EA2 SE 86 i k3% 1 BTBR /N BLHY
FEAARG S IE ELAE I PRI th il g2 3 41 2 2h
R, — 0 B4R 2 SR, 24— 44 JLEHZ KD
BIT IR IR I, ASD REAR A B e TR,
E R KA (high-fat diet, HFD ) T i 78 =4 41 42 S2 86
T BTBR Mt & E 3 T A X R W] g2
I R P LA G R SR NI AR AR R 22 R
SNSRI

(3)isah T, WFFHRE T IFvk R Shank3
KO /N 2= S Fidt e M Sk & 557
(5 (FGE 3 Bz 2 1 7 3%t BTBR /N Bk
TP, 45 R R Wz 3 A i & 98055 BTBR /R
kLA H B A X B RE B Y e R
SRRt S B AT R T EURCR A — LRI IR
RIS FE R, B T iz 8 T #ixt ASD 43 B 52 i 41
H FTiR B 56 T8 sh T AR a7
3.2 YT

DLt/ (E/T) #4338 2K il 2 B P AE
BEAT A — AR EALH S BT e i LA &R
e AR M AR FE ML, y- 2 EE T IRBE N
AR A 326 5T 2R 48 1 B IR A L A o 28 [l i 1)
Py v O SRR RN BF 9T A i A
(electroencephalogram , EEG ) K Il 2] ASD £ 35 Jixi 4
Iz 0 et e R AR AR E-T S A 1 Bh A S 5 3R
W, JRy s ey s o PR R A B R Y E-T 2R A
2380 ASD /N S T ARG 25 T R
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A 1 3 A 2 A 3 Y B-T SR T T ASD B9AE 2
H BRI

(1) BT B 5025 ( Arbaclofen) | FR STX209, ¢
HXF BTBR /Nl 5547 21 1.0.3.0 F1 5.0 mg/
kg PR B GOS0, 38 = 6 4 28 S 56 45 5 g s Bl
ELAUE IR T BTBR /MR IHE4 5 shiT mY
F—IF RS R, 2P 1.5 mg/kg BTEVESF T
WA RS BTBR /NRAHE 2 BB BFE ™, X nl g
ZE| WM R, B AT, e IS
EAESEAT 1 3 AR5 ), 150 44 5~21 % 19 ASD
S 5 FH 2GS T3, 75 3L E AT MR
(vineland adaptive behavior scales 11, VASB-II) [¥) 4%
et & H ST AR BIR G R ks Y

(2)fi#7= 3 (oxytocin, OXT) , OXT 5= 52
& (oxytocin receptor, OXTR ) 2 [8] {4 H.AE H , GEWS
eSS T BT R B # KT Shank3 ™ /N FR i
TS OXT B N4 2y, Ret i/ NR It & |
TR B H K R E B OXT + 11 S 7F Hifth ASD
/IR f) 335 FH PR AT T — 2B 0 A I R
RIAFAE AU HA BRI T OXT T 124 )L ASD
ARAIT MBS e JE 0 A A9 IR 9T R, A ASD
BEHREIR A LA Y (B 7E KR E 3R
HALLThae WA 145 8% ol Xt ASD JLE R
OXT + Wi # 5% & 7, 4t 25 FIA 60 2 BE IR 3% A
0 OXT B—AIr ARBAHZE R UG T g% 1E
BAIRIT A RE . R4 OXT AR KM HT =,
HE7E ASD B & T B AT iE A & £ 2R Y
Jratte,

(3) KK .1 ( cannabidiol ,CBD) , CBD &4
Sl T BTBR /N B S H 34T R, 1 = F 45
SIS HR I T % BE AR N BRI B R B RN CBD F
FIFE I PRI Hh o B B A SR, — 33T Bt AL %o A 4t
4% ( randomized controlled trials, RCT) W %5 T JLZE
AERR B ASD Hi# AR CBD i3, 45 5 W78 CBD
T AR T A RS 58 A B s

(4) ZHIXUIN( Metformin) , 0Pk = HBUIT i
B4R T BTBR /NGOG B Az /N BRU A 2 4, T 36 2ot
TEPELR 20K 28 d, =28 LI 245 L R, FOXT
BTBR /)AL 2 il B A R, 15 €57 /NI &,
MO HA AL VPA B8 1/ BRI R BLE
i T RURRSA T AR RE L 2R B 4 4 Ho B AT ok ek
191 ASD JLE LR IS AE [ PAAE L2 B4 M 3R K
AR, SRR RS 1 3 S A 3, X 6~ 17

2 LE T DA ASD 2538 Wik Kl s,
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