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[FE] HAY TFFTHEngS st KRS KR & 2F > i, J5i 7 d SD KR 16 J, 50 kg
AT R, A4 8 I, MR G SF- MRS 90 db(A) JFHRZH 50 db(A) o 4Mill7E P10 P15 P20 R kAT B M1
W, P20 B Morris 7K 2K B8~ ] 042 T RE ELISA A5 4E K 3%, RT-PCR . Western blot M2 fit K Fik, &5 &
W 2 B K AR T RIAE IR X BB B B (em) :P10(9.54 0. 1)vs(9.98 £0.1) ,P15(10.24 0. 1) vs(10.79 £0.1) ,
P20(10.59 0. 1)vs(11.68 0. 1) ;& Fi & (g) :P10(14.33 £0.02)vs(14.51 £0.02) ,P15(15.31 £0.02)vs(15.68 £0.02) ,
P20(16.63 £0.02)vs(16.76 £0.02) ,P <0.05] ; SX}HRAL b A, i 2 22 ST BB 0 T B, AR KR 22 il R ('synaptophysin,
SYP) mRNA SYP ik K F [A) 4F #4 X B 41 KRR [ AE KK (pg/ml) : (299.7 +4.9)vs(504.9 +13.14) ,SYP mRNA:
(0.182 +0.008)ws(1.056 +0.011) ,SYP: (0. 168 0.007) wvs (0.432 £0.025) ,P<0.05] . &5 mEMEEIFE FHid SD
KE B R B IG K 18, 24 02 RE T T
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Effect of environmental noise on growth and neuropsychological development of

newborn rats
Zheng Yanyan, Meng Meng, Zhao Congmin ( Department of Pediatrics, Xingiao Hospital, Third Military Medical University,
Chongqing, 400037, China)

[ Abstract ] Objective To investigate the effect of environmental noise on the growth and neuropsycho-
logical development of newborn rats. Methods Sixteen P7 SD rats were randomly divided into a high noise
group and a control group (n =8). The mean noise intensities of the high noise group and the control group
were 90db (A) and 50db (A), respectively. The body length and weight of the rats were measured at P10,
P15 and P20. The Morris water maze test was applied to observe the learning and memory functions of the rats,
ELISA was applied for the detection of growth hormone, and RT-PCR and Western blotting were applied to ob-
serve the expression of synaptophysin (SYP) at P20. Results The body length and weight of the rats in the
high noise group were lower than those in the control group [ body length (c¢m): P10 (9.54 £0.1) vs (9.98
0.1), P15 (10.24 £0.1) »s (10.79 £0.1) and P20 (10.59 +0.1) vs (11.68 +0.1) ; body weight (g) :
P10 (14.33 +0.02) ws (14.51 £0.02), P15 (15.31 £0.02) »s (15.68 £0.02) and P20 (16.63 +0.02)
vs (16.76 £0.02), P <0.05]. Compared with the control group, the rats of the high noise group showed de-
creased learning ability, lower level of growth hormone and lower levels of mRNA and protein expressions of
SYP [ growth hormone (pg/ml): (299.7 £4.9) vs (504.9 £13.14), SYP mRNA. (0.182 +0.008) ws
(1.056 £0.011), and SYP; (0.168 £0.007) w»s (0.432 £0.025), P <0.05]. Conclusion Slow body
length and weight growth and declined learning and memory abilities were observed in newborn SD rats under
high noise environment.
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B RBT R AE AR, BN @ AR TIL xR ARLECRH K05
AR K E A S AR T
=A
1 MRSTE 21 FRBRE A SD KRS K A EALA R
1.1 A# WA h

Morris 7K 285 (AL LRSI R A BR 2\ ) , A2 KR ELI-
SIA 5] & (R&D system) ,SYP —4$ ( Santa Cruz) , HRP #ric (1
It/ IgG — Pt (Santa Cruz)
1.2 Fi%
1.2.1 ZhWpsrda migs 288 687 d SD MEMERE 16 H,
i 13.68 ~ 14. 12 g, A8 = 768 KEFH P 5 B SE 56 3h 4 v
DL, EIETT B PR BT I R S HEA T SE 5 R R A
MaEr 2R R B2 8 H ™A% i FR Bl W i SR A i ) 57 [ )
TR IR E (22 £2) C IR E 60% , 5 H4 T 12 h Y6 iR, A
TR ] o PR ISR My | W 2L ) S 3 R 90 db
(A) 2kHz, X} H82H 50 db(A) 2kHz, &f H 0% 255 0 5 fy e 2543
DA, e 2 TS0 AWAG270 + (B0 2 AR A 3R A7 BR 2
Fl) o #£ SD KHL 10,1520 d BB I90 58 B KRR &, 78
20 d i 4% 20 K B EAT Morris 7K 2 57 S 56 ELISA /B K R A
T, [R] A RT-PCR., Western blot #4758 il 3 4 %% s K LA K
RIBIKFAEI
1.2.2  ELISA AG K [R] A 45 0 X R BRUAE K 3 3 ik 0
o TRRRG IR 0.5 o/ ke, RS KBS 10% i H
[T 2 /N BRI 7, 2 5 PR 3 0..05 ~ 0. 10 U/kg, inA= $ 4R
K1 mlF 8 ~10 min M, AF 120 min AR AL, 4% B8 /L K%
# ELISA REUAR &R A K& .
1.2.3 Morris /KK ET K Morris /K ik & ZHEVFEIR ™ Oy
T, A AL B 5 S SR s E A B 6 o8 k.
XF A TR RI BRI T /Y SD K ELAE HIIZR 3 WK, 4 UK Ta] B B
[BARZF 30 min |, BRI Y 2RO [R] B9 A K s, BIF] T R IZ
FP ) AR R BRI [) B9 A KR, B8 B S 38 4 26 )5 U — A+
G HIRARIC R R BRAIK G $ 307 & 0930k B 1] B 306 s 8
R ( latency of escape ,LE) ZEAH5E%04, L1453 d
1.2.4 R[RIREE MBS XT SD K L 28 fih 25 ( synaptophysin, SYP)
FARMIFEM AT RS ES R, A B AN R B R g 3 T By
AR, WrBiab 7E J5 BU B #4740 F 5258
1.2.4.1 2 RT-PCR  ZH414 RNA BY#HCR A TRIZOL
e SYP 5| 4. 5'-CGAGGTCGAGTTCGAGTACC-3, T % 51
#):5'-TCAGCTCCTTGCATGTGTTC-3', 4% M B-actin 5] ¥
U514 .5’-CTCCATCCTGGCCTCGCTGT-3", F #5149 :5'-GCT-
GTCACCTTCACCGTTCC-3', W AEFF R :94 °C 4 min, 4R 594 C
30 5,60 °C 30 5,72 °C 1 min, 34723 MER; £ )5 72 C 2 min,
19 SN WHEEIE Lok , BRI R SSOMAR I e 45 2R
1.2.4.2 Western blot HA BEE R, EETEE R
2 D5 5 I 8  SDS-PAGE FLK £ 4R 1, HL VK 25 R A 2R
WA B A B A2 21 PVDF R I, B8 T 5% BLAS 5d0 £ b4
W 37 CHEE 1 h, 435 AN RBUR B SYP —Hi AN Rt K
i B-actin — 4 4 C % F 12 h, PBST buffer 743 L E )5, Il A
HRP $ric LU EST/INR IgG 0 37 CHEE 1 h; s B (4 4%
ECL W& MM b =k A, B, Ffid R
1.3 %it5 o

N FH SPSS 13. 0 B A% B 45 8048 #E47 Ge 27 20, Bdis

PRI XS 1015 20 d AR B AN B I A LA,
RS AR TR RA, HA G2 REFES (P <0.05)
(F 1) o M2l o B2 A AR R R KOt 25 AN T 43 33
H[(299.7 £4.9),(504.9 £13.14) pg/ml ] , B 5 Me5 20 ) A K
PR AR R T A, LA G2 B 2257 (P <0.05) .

®1 MRREXMNEFE SD XREK EREHFM (n=8, v =)

S (em) &t (g)
H i -~ -
L X R ZH i IR 5 441 X R
P10 9.54+0.1°  9.98+0.1  14.33£0.02° 14.51£0.02
P15 10.24 £0.1*  10.79£0.01  15.31 £0.02* 15.68 +0.01
P20 10.59 +0.1°  11.68+0.10  16.63 £0.02° 16.76 £0.05

a;P<0.05, 5 sf pR A b

2.2 FR¥ERE T A SD K R F T ity Hok

Morris 7K 2K E5 S22 H W75 , i MR v 2 5 0k B2 LA, K R
FET- A 008 R B0 4 BRI S ] 45 LA K, SRR T B
fr BB Z  HA S B4 5 (P <0.05) ;3 2 $5 5
xR B2 S RCAZRE 1A SIS . [RIR g BB 2 SD KB
T AR Bk A B = T R A R
W

K2 HEREXNHE SD XRFEIFICIZHFN (x +SD)

g I8 (n) Sbﬁm%é @E%E‘Zﬁfmﬁa‘ ?L&Jw 5
AR (s) FIEA (%) ACERE(R)
TR R 2 8  37.41+10.97%  45.76 +2.82* 3.43 +0.982
X 2 8 24.88+10.85 51.01 +4.76 2.00 =0.82

a:P<0.05 , 5 pRrtix

2.3 MM RE RS ATH A SD KR SYP Ak

EAL]
2.3.1 25 RT-PCR K i A [7] 37 5% 2 35 % SD K Bl SYP
mRNAZ LAY RT-PCR 255 BoR e 3r 41  BE 4l KR
SYP mRNA [ %t 2 35 5 43 51 24 (0. 182 £ 0. 008) , (1. 056 =
0.011) , B MEF AT XRA, HAGI AR BELR (P<

0.01), (1),
M 1 2 3 4 5 6 M 7 8

2 000—
1 9§§§ —SYP
S5 (782 bp)
—
%884, “B-actin
(224 bp)

MA7RAE;13.7 8. F541;2.45 6.4 /8A
1 SBRFAHSITEA SYP mRNA RiX B0

2.3.2  Western blot &l A [F) 3R 355 1t 35 X+ SD Kl SYP & [ 3

KM Western blot £5 5 /R M 41 X BRI KB SYP
EFEk A (0. 168 £0.007) , (0.432 £0.025) , F5 M
AT XA, BAGBEESR (P<0.05),
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SYP—

B-actin—

SYpP—

B-actin—

A xR 2H B, e S
B2 Western blot il =g = A 53T 4H SYP Fik

3 it

MR T AT ISR VT R GU 4 E A, i ] S Ok
A PR R SONE VR RE T B | I ARG 25 | PRABTRC
R ML S AT g S G R LR A R e W M 5 2
M 12 2D Lh RGN RE D o TR 2 A B 5 R
FH BT I 35 365 45 R S8 0 TR ML, A
FEBR TR X8 A Bk B S0 T] 14 52 ), 4 SR 3 1 e Mg
FORFTAE SD R AT 27— RSB R

ABIFFESE R e M 2R B B B IR ot
AR T o0 B, HLAR RO B AR, 32 7m
WEFFXS SD R B A (A TR R Wi o AR IR o fili
HEPAHT 23 W8 B RE A E B AR A ) — PR, A Kl
F AR I H I, e BE A S R A G
T AR AR 85 o A7 235 i f D SR B9
UL AR i 2 B B R AR A I -1 (TGF-1) I iR
B RAERKN T3 (IGF3) R IEGES S E A K A
I WFFE T, e T4 AT koA sh ek, HpL ] 22
JE R (YRR P 3 23 A T AL TR BE A1 18
i I A3 P W A ot AR AR 5 o AR 5
AHE DN MR 5 5200 R LA AR A O BIL AR T RE SRR AR AR 1
R 700K AR sh P AL D RE B DRI A

FIR7 2 A T D b 22 0 i A4 15 5 A3 A% 5 fih
APIAYERT S A IR 7 AR R R B R BRI T X
SN IR R S INS P e R RR VAL DR A Ra oE 7/ r S
Bl 9 o T A R 2 o A T S A L R T L
AR LK AT A T , 5 5 fid ] SEPEAR SC I B A
RZ AR IS fih 2 A4 308 R [ 2 S =2~
ICIZRYRE ST, b B R 5% ol 0t b A S MM O
G S E 1 A4 0018 5 fiph 28 60 2 35 R T3 R AEG, DA T 5%
it B DIRESZ BHL , HE MR 27 > 212 o P AR S5 7y
BIHEAT T Morris 7K B SCIR A SYP [y AG I 1L PPfil 15
FOR R A IS RE I 52, 85 R R, RS 4 S
Xt HRZE AR LE , KRR B & B iR R0 BE R BR TG Zh it 8]
T I, ol 5P S A BB 20 45 R KW &
W PRI T SYP mRNA FIEE [ £ 357K F 5 1E 3 3

FEAH LW S RRAIG o A, A R 5 I S 0 14 i 25 4 I
AR EE 5L A B RE ) K IHCAZRE T R B
PRSI 26 0 A 501 IR ST R P LI BT 1
W SRR T 1 S B T X S IR A4 R — 2L
FRATT A RIS 25 A s o M 0 K B 27 > FlC A2 g
AR B2, HALH ] B 5 fil 3= 09 70 W DA K

Lonavt %[12] W5 30 3% B 3l 1 25 R A (PKA)
155 18 A Y B R Ak vT DL S 805 il a1 1k X A,
G il oik 3 2 A i A, DT B 0 2 ST R g AT AR
SEERUAE R R R M BB R 24 SD R BB B
PR BT i S 2T ICACRE T 77 AR N RS, 0 H: & 2R AL
AT e R MR S T PKA ORIk, & TR
S PKA {55 38 B ML AT 75 3 — 2P 5E
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