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[ Abstract] Objective
ocampal cells. Methods
group, 90 dB/1 d,7 d,14 d,21 d and 28 d infrasound exposed groups;130 dB/1 d,7 d,14 d,21 d and 28 d infra-

sound exposed groups. All the animals in the test groups were put in an infrasound field with 8 Hz, 90 dB or 130 dB

To study the effect of infrasound on the changes of expression of NMDARI in hipp-

Eighty-eight male Sprague-Dawley rats were randomized into eleven groups: control

for 2 hours daily. Immunohistochemistry methods were used to detect the changes of intracellular expression of
NMDARI in hippocampal cells. Methods
to infrasound of 8 Hz, 90 dB SPL showed a procedure from reducing on the 1st day to rising on the 7th and peaked on

The expression of NMDARI in hippocampus after the rats were exposed

the 14th day, then to descending on 21st day and returning to the standard level on the 28th day. Exposure to infra-
sound of 8 Hz, 130 dB SPL induced opposite effects on the expression of NMDARI compared with 90 dB SPL, which
showed a process of increasing, descending, reaching to the lowest, then ascending and returning to the normal. The
lowest expression of NMDARI occurred on the 14th day in every observed hippocampal area. Conclusion 8 Hz,
90 dB/130 dB infrasound induced certain reversible reaction in the expression of NMDARI of hippocampal cells in

rats, which may disturb their learning and memory function.
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R TR IR Bk 75 A5 5 R R 48 (AR )
RIRAE ¥ VKR U0 B ML (FE [ LEICA A ] 7= ) Fl Leica
LA B4 {30t 2 B BE (19 18 [ LEICA 2\ #]
7)) Pt NMDARL £ s BEPUAR (0 A X 1 - 1l
NI

WA S ab EE

T AR SD K ER 88 (I AAL S5 i 4y v s 42
f) IRTE 190 ~ 210 g, RlHLS J X HEZ, 8 Hz,90 dB
WAETER 1,7,14,21,28 d #H;8 Hz.130 dB WS 1EH]
1,7,14,21,28 d 41,4441 8 H, LR 8 Hz,90 dB
18 Hz 130 dB K= AE M, B H 2 h, X B4l HAE R
AENAE H 588 2 h i C =R,

= KREMF D NMDARI S 2l 44k - e £,
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PREE) RIEE, FH 4°C TS 1Y 4% 2 I EEAT.O N ETE
30 ~40 min, F EHKHL)EE T 4% 2 R FEE
(4°C) FEEIE 6 h, A 22 0.1 mol/L B 2 £h 28 wh ik
( phosphate buffer saline , PBS) Bt il 1Y) 20% Jit 4 2 A
IKFHFARAERFIN 220t T U5 4R 0] B S 1 AMOeE PR 1) i
B UK ZRYI - (JEFE K 35 wm) |, 2R JH 50 55 20 414k 27 o
HZEAEWEREEZ AY) (avidin-biotin complex, ABC) 44 {1,
J7ik o NMDAR1 £ e Hiik TAE W A 1:200, 4
YIZE LR 1gC TAEWR N 1:500 ( Sigma 28 ) ,
ABC E &Y TAEW 1:500 ( Sigma 24 7)) , 8% H —
LI ARz ( Sigma 2 ) - 2 M 4 Tk - R R T
WA ERN 15 min, R BT K BB
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G, g 2L B TR S 52
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] 22 e LA

# R

— .8 Hz 90 dB YA 1EHI XA NMDAR] #3511
Al

S RZAAHI 1 d F17 d 0D CAL X AEARZH
NMDARI1 FEiLZBALAK (P >0.05) ;14 d 21 NMDAR1
FAPEZR IR BN (P <0.05) ;21 d 41 NMDARI1 FH{E
FEIRENT MR T AR (P <0.05) ;28 d 24 NMDARI
PHMEFRE YR 2ZIEH TSR, 1,7 d 415 CA3 X HE
R4 NMDAR1 %35 5 %5 BEZHAH bE I 2 B IR (P <
0.01) ;14 d 21 NMDAR1 BH: R A% %) B 40 i 25 488 Jn
(P <0.01) ;21 d#H NMDARI FEikH X} L FEAR (P <
0.01),28 d 41 NMDAR1 KR EZIEH (P >0.05),
1 dZH IR [k 40 ( DG ) NMDAR1 2635 5 %} & 2H AH
FLFIAREAR (P <0.01) ;7 d 20 NMDARI 3k 5 %} iR
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S
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P
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X AEAR A IS NMDART FRI5 B W FEAR (P <0.01) ;14 d
2 NMDAR1 FRRAkLE AL 2 HAIK ;21 d 41 NMDAR1
FHPEZR k% 14 d HAFTITH(P <0.01) , {HAT % FE2H
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IEH, 1 d 45 CA3 XHEIRANIE NMDART #3545
Xof HRZH B Z A (P <0.01) ;7 d 41 NMDARI £ik 5
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FAPE 223515 2 e i 4521 d 41 NMDAR1 FHPE 355 1]
TH(P <0.01) , {H# X A A SR FEAR (P <0.01) ;
28 dZH B 21 dZ1 NMDAR1 PH 1263k 3 — 25 [l I},
{EARRIKZIEH (P <0.01) . 1 d 2515 1R [l ki 40
it NMDAR] Fik S5XF ML EZ R RFEITFE XL
(P>0.05);7 d Z1A114 d415 % FEZH A0 b NMDARI
TRV W EREAR(P <0.01) , I8 90dB YA 1E
AHIF A (] 5 ) CAL DXHE R4 L NMDAR1T ik 7R3
M SR (P <0.01) ;21 d4 NMDARI FHEE XA
[l T e (H BT B2 475 e R (P < 0. 01) ;28 d
20 NMDAR1 BHPER IR 53T B AH L 22 S5 RS i T
X(P>0.05), W1 K2,
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F1 8 Hz 90 dB 18 Hz 130 dB K= EFIXI AT NMDARL ik MIR2M (x = 5)

- 8 Hz 90 dB 8 Hz.130 dB
Sl " CAl CA3 DG CAl CA3 DG
STl 8 48.89 +4.26 49.53 £5.25 51.26 £5.97 48.89 +4.26 49.53 £5.25 51.26 £5.97
1d4 8 39.94 £6.60 29.50 +5.98° 25.51 £8.32° 63.75£11.89%  63.35+5.43% 55.30 £ 4. 56!
7d4 8 46.45 £9. 12 29.32 +4.70 43.68 £4.23 23.69 £4.19"* 26.28 +7.38% 12.20 +3. 90"
14d4 8 75.76 £9. 40" 75.44 £10. 05" 83.97 £12.75™ 3.00 £2. 78"« 3.45 £2. 50" 14.85 +5.07*
20441 8 29.78 +8. 46" 26.34 £3.51° 17.30 £5.80% 23.73 £3.66% 18.37 = 4.58% 20.46 +3.02°
28d4l 8 41.69 +8. 04 46.12 £11.37 39.79 +14.30 50.08 =6.13° 33.96 +13.46%  39.56 £10.29
TE « 2 POl b PR Sk K BE A 5 S B HLAE P < 0. 01,5 P <0. 05 ; SARAB I AT — 41 FLAE ,© P <0. 01 ; 5 AR R ISR 7] 45 TR KA HLAS o P <
0.01,"P<0.05
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14 A~ NMDA2 W EEA L 24 & SRR, B AR
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A R — AN Ca’ A R P aE Y
5 AL NMDAT MV 5% 32 A 52 31 T g 2 A G gt
YEM .
8 Hz,90 dB YK 75 1 FX1E & 4% X NMDARI ik
B 52 ) 2 BR Bo— [0 — B 3 1 v — [l V% — P 2 G AR
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A5 8] NMDART BH P 2635 B9 28 16 5 A 45 s - )

%

CA3 XA DG 1) NMDARI BHME 15 W28 0521 d
ZHACIX NMDART FH M 3¢ 35 - Y 8 X) R 20 I 35 B A1
28 dZl 45 X NMDAR1 BHPE Rk K &2 IEH, 84K,
8 Hz .90 dB ¥ 1 F X 5 NMDARI ik e — 4
T A, 20 S NMDAR1 %} 8 Hz.90 dB ¥ 1]
TN AU, 14 d 2048 [X. NMDARI FHH: 261k 34 g 25 4%
Jin, NMDA ~Z &S A5 VE S B R 5 &R (Glu) AR
I 1420 (Asp) TS AY 28 fill f5 R0 . NMDA 32 1R %
T A A2 AR b S T E AT T, BRI Cat
WEE, P Ca®t WV, RIS B INE M 25 F Na* 1 K*
B3 %, S8 Na ™ I, K ¥ AN 8 5 fi J s A — A
HPE Y EPSP, AT S8 Glu B8 Asp 32148 8 1 34 1)
ML (i 28 MBI BRI G  3Z B iUk 3 ) AR ]
SR AR 2T ) A PR AR AL, U, RS
FTRVEF T M 9 NMDA 3244 i ffI %t Ca®* Na*
B I PERE AN, Ca® K IR, AR Y Na* 345, il
Na*/Ca’* AW RG] LI Ca®* E—203 i, A
MR AN Ca® " B3R, RIS+ 8 Hz,90 dB
WHEVER 14 d iR Y Ca® B3R, R T 8 He,
90 dBYK 7 F AR A A 8] 5 NMDART 55 3k AIr 1 i AY
Ja . NMDA 3zt BE G BN Cat WY I
Frbfi e — R A A R, A FR I 52 Ca® TR R R
40 i Tt Wl P il L A2 TR N DD T 45, 3k S il 17%) 145 10 s 1
IRZ BB 2RI NG o, S B0 A DU R A = ) A
3R AT R, 2R R T BE RS , ™ B 5 BUAE L FE R
YUMIAET, Hrp Ca®* 7645 S R A 28 241 T PR 45 473 ML il
HE CEEE T kAh, NMDA A2 /K30E figsE i Ca®*
i TS AR, A2 NO, 3 FE R AR K NO X
ZouH BEERDITER Y .

8 Hz.130 dB ¥+ 1E XTI 545 X NMDARI £k
FI52 I 5 90dB W5 VR ROV IEA =, S BT iR — %
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— I TR F 2 AR, 14 d 410 5 45
X NMDARI1 % ik B 2 f5 Ik o505 25 X3 4% B 1] o5
NMDAR1 BHPE IR AR 1L 5 A 425286 7 130 dB K
PR FH 5 5 HoF 100 5 T 2 200 PN 65 3 1k P A b it 3
T, 7E 130 dB RFEVEH T, 4 4 K RS CAL
[X .CA3 [X NMDAR1 FHPE 2 15 52 BUARL A B B
1 dZH ¥ H B NMDARD PHPE R A B I ,7 d 4
NMDAR1 FHPER A B R ;14 d 41 NMDAR1 BH%
FIKRE 2 [ XA 2 Bl a5 521 d 40 NMDAR1 FHPE R
KA FRIITE;28 d 40 CA1 X NMDAR1 PHP: 265K & GE
% {0 CA3 X NMDAR1 FEiAFRMEIEH . DG XK1 d
21 NMDAR1 Rk B WA T 5 (0 5 X6 B2 W 28 22
5E37 d 21 NMDART BHPE 55 [ 28 AR DX 4% 2 e IR
14 d 41 NMDAR1 [H MR B34 FHALK ;21 d 4
NMDAR1 BHPEZRIAAE Frll ;28 d 41 CAl X NMDAR1
PHPEFE AR B IE RV, A% ,8 Hz 130 dB IKH1E
FHXHEE D 4% X NMDAR1 #3515 o248 7 — A 3k
F, U 130 dB Y75 1R FH PR 388 1 [a] P X6 g 25 2H 2 R
AR, FBOE AN Ca® W T, M5 &
— BRIV ERON AT E ST GE L8 He, 120 dB IR
FAER 2 h JE A B K BUE S X Glu 7 W31 ; 2=
NI H5E 8 Hz, 130 dB WRAE/EA 2 h/d, 1 d 1A
7 d g CA1 XARI R A 2 R 32 1K mGluRlo 35 3%
i5,14 d 4 mGluRla FRIXKE . i 8 Hz, 120 ~
130 dBYRAAET 1 ¥ (2 h) BN AT 80 5 Glu M Hsz AR 1
B 2278 8 Hz, 130 dB YRS 1EH 1 d 4 Ca® YRR =
BN A BT R SR Z AR (iGIuR ) XA RIS AL A &
532K (mGluR ) £ 5 ,{H 8 Hz 130 dB W/S1EH 7 d 41
NMDAR1 FH 2235 32 240 610 mGluR1 /& 335, M
Ca®* ¥R B3 = 3800 L mGluR1 /M5 . 8 Hz 130 dB
WAETEM 14 d 4 NMDARI #1 mGluR1 BH M3k %52
S (E I A S A P S R Ca” AR AR R fE A 40
JIR A s A0 S8 403 40, ke A b B A I 4 0
UiPA 8 Hz 130 dB KA EH 14 d 4Lk R HiE S 3
T AN B LS R AT , 45 S T PR, B Ak Ca
P A B 2k AR PN 5 I H Ca BRI, o 1 40 i
Ca®" M 2%, £k b7 1R iE o A0 B A%, 35 1 & RS2 B,
NMDAR1 PHMERIASZ B30 5 b & 15 5 20 23 240 e s
JEBEE NN S S AT B % NMDAR1 BHPEZR 5 X
BHEIRE

R £ot S BTt VAR 1N =4 RS R I R i R N L 22X )
A= PR 9 IE 52, K B B2 3 58 (long-term  potentiation,
LTP) 22 ) Fe i  EE 3Ll 2 —  LTP 15 S
FEARI T NMDAR (VEH 18 5 NAETE—A> = & fiih
[ 4% B0 pAy ML IXC 30 o 250 S 2T 4 15 1 IR (] 0 4 i A
RS M 2R, ORI A % EIREF 4E 5 CA3 AR 40 i

TS il Bk 2, P CA3 HEARAN & ) Schaffer 4%
5 CAL HEfRgufr= R oS fil BK &R . 4k 17, CAL 4R 40 iy
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JRSERLE ] 7E B AR S R AT, 5 fi e g
HTA S M 0] B LTP, (HAS[R) 30 A2 7= A %) LTP &
DA TFRFEIRIHLE] . 76 CA3 IX A EIRET 4k vk A SR
M2 ICRYZ M, LTP L8 H 2 fil 5t A A Ab A 5 450 1 3%
SR, T A AN A2 53 fil J5 T AR AL B s, 1
R LTP FR R [a] 28 i A0 sl AL B A AL, IR e 5 4R g 28
fil & AR B FAETIC G . A 2 B LTP &R T = 5 fioh [l B 1)
158 3 5, FERX AN SE Ml I, LTP ] PR 28 fis J i
FH 37 AR B 800 30T 4y M 5 i A2 ) 38 8 e W Tk 7T A2 31 2
il R v AR L B S IO A . B LTP FR 575
fb FY BG5S LTP, PR 38— 20 2 fish , 384 Jn 7 [) — Fefr e
ZIoeH BRI LA, NMDAR 05 1 51 & Y
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SRIM 8 Hz 130 dB YK VE F i ALRF SR MBI Ca®* VR
SR AN, B IEH T NMDAR1 #35, MM Al fE 500
MR S0 g, Euk s i 8 Hz. 90 dB,
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LI I A0 L P Ca®* v B S5 34 o OB 2R T 3 Y
NMDAR1 23k 5308 /0 | v] BE7E 3 75 R 9k 7+ fr 3
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