PEAEEERF 2017 EH 28 B 18] hup://cjrh. bjmu. edu. en

oA ) LR PR ES S To il RO B JE R BAL S 2T AR

Al
£FH RXET FHE A IAF REHR LR A¥ L@ TH R
(HE] By SIRKRETE LA R R (ND R4 LI Al RI 3 (NTS) St A SR AL 270, T R E

FH(PVN) FIH_EAZ (SON) B R (OXT) HMEMEHMER (AVP) REMZBITHENEW. HE # 78
RKBSBIEH % B (SFR) 4 B 7R (N 21 SE bR 38 (NTS) 4, T3 4 LA RE A7 48 50 T390, Fr ok RUBUAR G i
ITHEXEEAMAEMETHRENE. &R KRETA LB 88T E xR fa KA v A A R,
HE AT AR FRM R 2 R R R ER GG M B . NI AMR OXT SR H A G M
LU R PVN MR MR 3 T R, AVP St B A IR 2T R 7E PVN B9 R/INEIE DX 38R B3 T [
FE LI AR B AT BB A X AT R A F ARl FEMERUP PVN () OXT #1 AVP e LR A M2
TR SH AT HBEMR(" =0.277,P=0.044;r" =0.325,P =0.017), &t FiEILYIEFRERTR
BATREE PVN #9 OXT/AVP REE, X AT AT = E K .
[X@R] FEILGTRE; FELRMRER; Haxd: #7F HEREYMER

Effects of neonatal isolation and neonatal tactile stimulation on social behavior of adult rats AN Yongbo, LIANG
Wenying, LI Yiwen, LIU Lu, WANG Dongqing, DAI Xiaoyan, MA Chi, QIAN Yi, MA Rui, DING Tong, ZHANG Rong.
Department of Clinical Medicine, Peking University Health Science Center, Beijing 100191, China

[ Abstract ]
stimulation (NTS) on social behavior and oxytocin ( OXT)/vasopressin ( AVP) systems in hypothalamic paraventricular
Methods
standard facility rearing (SFR), NI and NTS groups. After receiving intervention according to neonatal period, social
Results Childhood NI had negative

effects on social interaction behavior in their adulthood, and the behavioral change was more obvious in female rats

Objective This study examined the impact of childhood neonatal isolation (NI) and neonatal tactile

nucleus (PVN) and supraoptic nucleus (SON) of rats in adulthood. 78 rats were randomly divided into

interaction test and immunohistochemical test were carried out in their adulthood.

interacting to both sexes (female to male or female) , and in both sexes interacting between the same sex ( male to male and
female to female). The results of immunohistochemical staining showed that in NI group, female rats had significant
reductions in the number of OXT-immunopositive neurons in magnocellular region of PVN and in the AVP-immunopositive
neurons in both magnocellular and parvocellular regions of PVN. The change in behavior and molecule was partially
reversed in NTS group. Correlation analysis showed that in female rats, the numbers of OXT- and AVP-immunopositive
neurons in PVN were positively correlated to the social interaction ability. Conclusion NI and NTS may have long-term
impact on social interaction behavior in female rats through the OXT/AVP system in the PVN areas, which are known to be
involved in social behavior in mammals.

[ Key words ]

Arginine vasopressin

Neonatal isolation; Neonatal tactile stimulation; Social interaction;

Oxytocin;

BEEEBRMEEELT SN G REHER

YA $45:100191 LRRFEFHAMEFR(L W, B3,
FHE AR FAEF HER, B3, &%, 55, T LT XF4H4
BHEFRRN ABEFRASBLEYLE BTHPEHEES
EBE DAHSHEHEFELIRET ()

B A F ; 7k 4 ( zhanrong@ bjmu. edu. cn)

* 5E~HERAFTHK

5 CAVIMARAE | £ R AR ) I T RET ) BIOSUAR 3 R 4%
BIER— KA MR E B, iR R B R F)
FREEMIAC T X B BB ZIRAT A 2009 F5e31 3%
BRI 1 R 45 A B R O 1711017 7 2015
FEOWE 17451, ASD HIRE R 2R ILHHTER
£, HIOAN, ZKEREHE T —RIIBEEEM
KREARARFB. XTHAFERER, LEMK



.24 .

HEPHXERERREEEN, FLEIERJLE
B ER AN RS DL RO HE R TGS,
ZRE R A S TR R o E R A X R LE I A
HE., TEAFSTHNRELRERS TiFE2/M
R ADRBBARBT, £ TFRXEABLTKES
HOWETERRTME AR, TRk ET
BIER & i HMR IS . X LB AL
H, 2000—2013 &£, M EEFILEXNHEN2 TA
WE6 THULY . TS5WERBEMEEETILER
XD KB BRI A SRR R 5 MONEETY B, R
SR RS 47 R LA B B R 1 3 1 32 21
FLHRIES

H T HRFA R Z IS T R IMAE &R %
e, 25858 DA R B 357 48 JLBA B8 B8 ( neonatal isolation,
ND) VER sh W B R L E RS Z A 3R,
PA#T A L 3 fih #) # ( neonatal tactile stimulation,
NTS) AL E R IR A0 S35, Z S5 X KR
R SIT AT NE, LB A F O
W, B NIEREEBHER S FREE 3 h,5E
BUBF R 45 R, MR AR S 3in K AT 4E i 1 45 18
AR R E N TIRET, DL RN K R4 AR
BB ERE. FEITIREEEEEMENG
WRGEWFH, WAF k-2 K-S _E R 3 (HPA
H)WWOIRRRE. AW, B FREXN TR
R R T B ) K B B A BR A5 AN [R] 2 IR —#%
MR, NTS BH —M K RMH A L&
PRSI AL, X 2 A0 B 5 Bl U N 5E N
8T, HEERRIR F BURLAE J5 HPA Bl %A K E 2
Todeschin %' B 5¥ @ 7% , NTS [ A% e F B AR 4F
SR ACRES . REREFEEMR LN, IRMEE L
HUWERILEYHEHBSLGWRENLEER
(18. 1% 6.5% ) , H MM ILE 5L B I FEEFE
TEHBERFERILE2L 8% M 47.8% ) , IR
REMGETFRAMT R EAENTN 58T 8E,
HE GBI ARF (FFEER) .

7% oxytocin, OXT) FIA L ES I I 2
( arginine vasopressin, AVP) & T - W = &% &
( paraventricular nucleus, PVN) 541 | % ( supraoptic
nucleus, SON) f=A: g 2 FRphZ2 K, 2 FRERSH R
WA SR IT A E EEEM. PYN 5 SON
FHRIRMRHZ TR S ESE ER/EF T, £
B4 OXT 5 AVP B ASMNE MBEIF . PVN i
/N B A 2 T ) s P e 2 BRI A K

FEAFERERE2017 EF 28 F% 18 hup.//cjrh. bjmu. edu. cn

WD REEEMX . XS, X R 2 o
LR T2 EMEEEER. WALTE,2
T REER EE SR AEEE
B, SRR, BEMA S AME T M ILER
EERERFENILE AVP K&, EEREREN
JLETE SR RT AL OXT K415, NI
5 NTS £ T RURAEE WEIRKE, BEM T T
RURAESS H B8 I R G A, OXT 5 AVP
BERBHSTN HESRPINEERT, HAHS
TR, ARRAFTTREPEZ NS
NTS W HAESE (90 K)ot 5 EBKFEHE
W, R HERILA

MNREFHE

— X5

6 H SD 2R ¥k It M KRFE %L TIHY
o VIR ER 220 ~250 g, 6 HEREHSEWR
KRR, BRI2h{EF(RTAEK 7 SBK
JTIRE) , E IR (24 £1)C 1B HF 50% , 2R
HARE ™78 HFR, A BiCEHERS
0 X (postnatal day 0, PNDO) , 78 H F R ¥ FEHL 4>
BEA 3 ZH, NIZH 28 H,#EpE 13 H, M 15 NI+
NTS 4 27 R, #Et 13 R, #EH 14 2 EH X R
(standard facility rearing, SFR)ZH 23 H i 8 H,
HEME 15 H, I FRESHRS (1-78) , SHRICTE
KREWEERER L, Bryi(PND 28) 5, F Bkt
B4 R/ERTE, ZMRBTREREHARESR
R4 (LA 2013-80) #ib #E, I & L K sh ¥ B 58 NIH
EEEK,

7

L %4 JLEARR B (NI) 5 3 4 L HA 4% fl ol 3
(NTS) : NI 4-FB7E PND 1—PND 28 4§ H 58 B &
B3 h(17:30—20:30), MEMNRBEWT, B3R
MEFR W, FEROR - R E P 8 I HlamE
AFHER W/ NEAR P (AR TR ) IR 4
FAE36 C, 3hWRBEEHRE A FERERES, &
R RMBEES, NTSHFREREMS NL4
MEMREELHEZS, BHE3 W BEHEA
15 minfYEALSIE . AT AARBRENT, LR
FE L EATEREMBET R, R T LT AR
X F B, K B Ak 15 min XL E—E
FELE R F RALAE (PND 90) , M AE{Z ILE W 9 J5
(PND 28),



R TR 2017 455 28 55 1 8 hup//cirh. bjmu. edu. cn

SFR 41+ 6.5 F B4 PND 1—PND 28 — H 4
WHE—E, LRI E 1,

LN HEEM
NI 3h/d
NI 3h/d+NTS 15min/d
0 «li T 14 B
e W TR

SRELRE

B1 LKt SFR: IEH % 8 NLBT A LR
NTS 3574 J LT f 388

2. #HEXAENK(ZZLR): KRRER
(PND 90) i# 474t & AT A MK, HE38ANE
FESH LR, WiREEH 3 MEHLEE
INE (40 em x34 cm x24 cm) BEEMI AL, W3R B/
FiE P EE R (10 cm x 10 cm x 15 cm) 5 H[A] §)
NERE. FRAEERMERT— KA E 15 min
BB, RHEXMNBBEBRA 3 A/DEai 1 4
INERYNER, B —IA /N EBA =R/
SHNE. BRI B HE=2REPED)
15 min, 8/~ 13 8 %A 405N I 4 AT #8100 3] 2 7
Yk, AR e TH A S RES N /NE T EA
FafE] o IR BRAE A AL 3T X 5 B9 /v 28 v i
HI B )4 SO AL AE I TE] o SRR BRI 38 A X 42 B,
S5HA MK RFERHERaTRSEMERE . FrAfT
RN R R (1930 JBAT/E ) «» BRIiRE
SIS BN CE S v, R B ARIE T RR IR .

3. R R EABK TN (BOMKREE
B IRFREH=ZFLHEEUENR. #=%
B — AN NE S AWM ERY, BRTHREA
NEHPNR EREAE M RIER VR 7
—MNNEE EFEAREREARE . EBRIFHIHHEE
BRBARE, EIRRATUAHFRTREAMT.IC
SRHESME TR E. £EKPFNRS, FRE
SRAE P B A B TR SRR R BN AR IR . T
SEAE T AT AL A AT B R R T I B B B KRR .
BRWEE E5 RAR B b, 3R 5 B RURIE T
BREK

4. Xt PVN F1 SON tt OXT F1 AVP S s 4H b UL
T RELK S, F 10% /K4 88 (300 mg/kg
1RE) I TE ST, X R R T kB, B/ AR
K 4% S5 RS (pH 7. 4) 2.0 X K Lot v ]

.25 .

€, U, TEAH R E B 4 CREE 24 he ZJ5U
30 pm NEEELET R, -20 CRAEERLFYEHY
RERE E W o

RAMAEYR-EY R KB (avidin-
biotin-peroxidase complex, ABC) X} OXT #1 AVP [H
PR T R R, BRAT BN T, ZERT
WvkvRY) A A10.01 M PBS FHER E¥E3 8, B TH
Bt E 10 min, B 0.01 M PBS ¥£3 8 )5,0.3%
T EMEE R ZE RIEE G 30 min DLVE B 9 L
SALEEEYE, 0.01 M PBS $E3 3R /)5, H 10% L =+£11
¥EF10.03% Triton X-100(0. 01M PBS) #£ 37 CiRfH
HEtH] 30 min, ZJSHNAGIEH KR OXT 5 AVP
ST (Abeam, USA, 1:2 000 HEBETF & 1%
i ZE M EFO0. 3% TritonX-100 §50.01 M PBS %)
FI37T CRAABGWE 2 h, ZEET 4 CUKERE
§BE 48 h, FH0.01 M PBS 3t 3 38, &K 15 min 5§
MAZH (HEY R IR L FE | R 16,
Vectastain, USA, 1 : 200 #% ¥ ),37 CEGH BT
30 min, PBS ¥ 3 #/5, AN RAR- AP R-TH
AR A4 ( Vectastain, USA,1 : 200 B ) T 37 C
§%% 45 min, PBS ¥ 3 W5 & 0.05 M Tris-HC1
(pH7.6) 8 0.5 mg/ml — S ELEL 3 LA 0. 03% i
SALSBFI DA 10 min, W] AHZITH A S BUER
BRI, MR AT T, 2 S RIEE
FERK , —HAE, RIEH Ao

(A NI 1 NTS THi/5 i B B B E 1T Mk
THMUTERRETHR. SHKERHARTHN
SRS RMER , 83l 8 PVN 1 SON f iz 28 16 FH
TR K G BN /N2 B Ao 2 T BB, BF ST Bl OXT A1
AVP BRI,

5. HREITHBOREE 4347 A BT ST 4 A Olympus
UG Canon ALY S 4 1k FHME 4 ML £ | R
AR £ BB T, PYN F SON X ff)#227T
YR iR e B A OXT B¢ AVP Sugs 4 4k FH
A, ABFFETIE K BT R 4 e A
M Y& 1997 4E Paxinos F1 Watson L E, 7EIHEH
T, 4= BF 5% 76 BE K BU BT X ( bregma) - 0.92 ~
— 1. 40 mm 335 | 45 PR = 5K B A XoF UM e 95 4 1 e
B AZTTHT I, BB E R I#TER
The XFF K. /D4 M X B 0 R E KIS 1982 4F
Swanson %[17] , A B 5% B B TR . 5% e B
(E2),



.« 26 -

OXT AVP
% 1N
E:}\ ‘."'.‘,\
P L
| 1Boee" PM oy 1 ' o"".-c
| |
¥ ol A gl
dp dp
A B

B2 HHFHE

b2 MR EEER T AP g ECrE
OXT(A)F1 AVP(B) Jefa FHYE 4 MI7E PYN A1 1%
., pm-posterior magnocellular j5 &K <20 M X 35 ; dp-
dorsal parvocellular 3 fll] /)» 40 A X 38 ; mp-medial
parvocellular PAU]/]N4 fifg X 35§,

6. Giit24b3 . R Prism 5.0 GEit 8. it
BRI (%« hRER) Ton , ZH WBCR AR
R 7 £ 50 (one-way ANOVA) , B LL R AR BL
5t %, P<0.05 hEREFHITERL.

& R

— FL A ENK

1 RS A (IR R S 43 X 4 R [R) — 4
$1) NI £ 9 F B 4t 28 B 18] 5 43 b O (62,98 =
2.99)% ,/LF SFR #41(73.01 £1.97)% K NTS 4
(72.59 £2.76) % ZRIBGHITFEE L, WE 3A,

2. B A (M BS54 R B A F
#) : NI NTS,SFR £ F R4t 32 B (8] & 43 b 43 51 4
(68.67 £3.07)% . (68.93 +2.84)% . (72.71 +
1.93)% , ZH I BERLHITTFEX, WHE 3B,

3. HEYEF RS A ] (R Ok B, 438X
% A LBk BL) : NIUNTS SFR 4 4 BT R4t A2
Aot JE] B 4 He 43 B K (68.26 £ 3.72)% | (71.57 =
3.14)% (74.21 £2.58)% , “H W E RSB TLE
TEERE L, LA 3C,

chE A FREAE 2017 FH 28 85 1] hip.//cjrh. bjmu. edu. cn

4. WM T BRAS FE I ) (I3 B A M B, AL 30
S BN R B - NI ZH B e RUAE 3SR TR)
SrHH (63.72 £2.41)% , /> F SFR 4 (72. 14 =
1.60) % F NTS £1(70.00 £2.51)% , ZRHHE LT
FREHE 3D,

A Same gender

*+l—|

B Different gender

Q ()
50‘8 2 _50.8 —_ _
50.6 §0.6
§0.4 §0.4
Ho. 2 Ho. 2
= =
20.0 80.0
SFR NTS = SFR NI NTS
C Male

—

NI
g el
50.6
0.4
go-
Ho. 2
NI

NTS w =~ SFR NI NTS

(=]

Social interaction time
o e 8 B
[\~ > (=]

SFR

3 NSNS FRAFEHESKENZWH(=F
LHK) A MR HE;B RHRRE;C BE;D M
o P <0.05, SFR: IE % B NI: Fr A LR 5
NTS: F7 4 J LA b g 3

Z BB (R B AE )

NI, NTS SFR 41 BRL7F 2B 4 0 B S i Bf () A 0
EAr B4 (62.90 +2.84)% . (55.14 +2.50)% .
(62.56 £2.64)% , M WAEBA P E LW B E S
Fe4r B R (70.35 +5.40)% . (69.93 +5.88)% .
(66.35 +9.07)% , 2% F BAEBF P B i B ]
B8 K (66.36 £2.97)% ., (62.26 +
3.38)% .(63.88 +3.49)% , =H AR T RE
JBKFESR, WA 4, ULEA NI 8 NTS Xt 55 5T &
B BK TR

A Male B Female £ All
% ¥ g
0O D 0
- % ™ .

0.

BIFY oy wpe 308 2
206 206 p— 06
o o (]
> > 2
04 204 o4
) o ()
Ho2 Ho2 fo2
P - E
80.0 §o.0ll : Sooll .
8 SFR NI NTS B SFR NI NTS 2 SFR NI NTS

4 NI 5 NTS 3 F R EHE T FEEEKFHEMR(RAMEE)

A HER;B HR;C M

HERL AT SFR:IEF % Bl NL B AR JLSVIRR Y s NTS 7 A LIS SR Aol i



HEATHERE 2017 EH 28 B 1 ] hup://cjth, bjmu. edu. cn

= .0OXT 7E PVN # SON {335

£ PVN 1 ([ 5A.C), NI 45 OXT [HM: Ak 4m
Mt 2 HE K (36.6 +5.31) , %5 SFR 41(66.2 +
7.49) 1 NTS 20 (71.4 +£9.86) Ji/> , E R EH L+
225 ;NI NTS SFR £ OXT BHM: /Nl e pp 2 7T
BHATH(22.0£6.89) . (30.2+5.31) .(29.6 +
6.05), ZH L ERTLLKITFE X, LE SEF, 7
PVN 1 NI NTS.SFR 28 OXT BH ¥ 4 40 ff 8 25 58K
H4r315(88.2 £14.0) (66.8 £14.9) (101.0
15.8) ;7€ SON & (& 5B .D), NI, NTS,SFR 4 OXT
AR M E T B 25K (91.4 £7.74) |
(89.8 +5.89) . (89.0 £3.73) , S4B E R L
g8, WE 56 H,

F OXT-PVN-parvocellular

E OXT-PVN-magnocellular

40
T
30 T

Number of oxt-ip cells
a ®
S ©

Number of oxt-ip cells
D
(=}

SFR NI NTS SFR NI NTS

G OXT-PVN-sum H

OXT-SON
A =
S 150 D15
& -
% 100{ T £100{ -
(=] (=]
% "s
o 50 o 50
Q [
£ =)
g o g : i
z SFR NI NIS =z SFR NI  NTS

B5 MBHERFERR OXT HEMEEMESHTHE
i A PVN(#ELHAK, x20);B. SON( 4k, x
20);C. PYN( G4 {k, x50); D. SON( R L, x
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