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[FHE1 B8 WEYSNEIY (TBI) KRNI S B - JEMFEE AR E 1 (APP) BRIk L AR
IR WO APP FIKARZM . ik 30 H Wistar K ERIEFHIECT 25 % BRAL L TBI # iR 2H((37.040.5) C )
FTBI WAL ((32.040.5) °C ), Bk 10 H o FHWUE whvds B i 57 b 5 TBI sh WAy, i v sk IR T
6 h i, WK BRI RE T A28k, KR - 4L (HE) Ye UK D 2L Bl o AR i sk - B A
fif#if 52 )% (RT-PCR) K T IX. APP mRNA 323k, 20 43 58 E AR (A e 2 BN 9 (Western blotting)
W APP, B-TEMEEEM (AR ) BEHFKL, R SXFRA L&, TBI W ILA #h 2 e M PES (4) Wi
FEAIG (26.08 +1.23 11 35.00 +0.00), Bjith S 20 434735 B AP e oo B /D, APP B 2T $cs B B 3 ., APP
mRNA K A 56 H k4 0 5 T7H = (APP mRNA : 1.491+0.122 1 0.711+0.082, APP 75 14 : 1.782+0.034 [t
0.763+0.023, AB FE1:1.321£0.240 k£ 0.092+0.002, ) P<0.05). 5 TBI % iE 4 L&, TBI WAK IR T WifE
L E R R TBL S M2 IhHEAT T4y (32.29+1.31 Fb 26.08 + 1.23), BEH ki & X AF1% B pl 2 e B, Jsi b
APP FHYERIZTCANAEEL, APP mRNA A SCHE k1 25 P4 AIK (APP mRNA : 0.733£0.084 [1 1.491+0.122,
APP 45 F1: 0.653+0.026 It 1.782+0.034, AR  H:0.123+0.003 kb 1.321+0.240, 1 P<0.05), it KKl
TBI 5 A9 APP E IR fig 2 K A b MRN8 405 (SBD) BIMILT 2 — , AR FT @ ik /b APP ) A= s R E% SBI Y
TR, B MR
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[ Abstract] Objective To observe the effects of mild hypothermia on expression of [ —amyloid protein
precursor (APP) in hippocampus of rats following traumatic brain injury (TBI) . Methods Thirty Wistar rats
were randomly divided into three groups : control group without TBI but with normothermia, TBI with normothermia
((37.0£0.5) °C ) group and TBI with mild hypothermia [(32.0%£0.5) °C Jgroup (each n=10), the thermal treatment
being for 6 hours in the three groups respectively. The TBI rat model was established by a fluid percussion device.
The behavior scales of nerve function were estimated, then rats were sacrificed and the brain hippocampus tissues
were prepared for hematoxylin and eosin (HE) staining to observe the changes of histopathology. The level of APP
mRNA in the hippocampus was examined by reverse transcription—polymerase chain reaction (RT-PCR ), and protein
expressions of APP and [ —amyloid protein (A B ) were analyzed by immunofluorescence and Western blotting,
respectively. Results Compared with controls, the neural function behavior score was reduced significantly
(26.08 +1.23 vs. 35.00+0.00, P<<0.05), the number of survival neurons of hippocampus was decreased, the number
of positive neurons of APP was increased, and APP mRNA and related protein of APP also increased obviously in
the TBI normothermia group (APP mRNA : 1.491+£0.122 vs. 0.711£0.082, and APP protein : 1.782+0.034 vs.
0.763 £0.023, AR protein : 1.321£0.240 vs. 0.09240.002, all P< 0.05) . Compared with the TBI normothermia
group, the neural function behavior score was improved significantly (32.29+1.31 vs. 26.08 +1.23), the number of
survival neurons of hippocampus was increased, and the number of positive neurons of APP, the expressions of APP
mRNA and A B were decreased significantly in the TBI group treated with mild hypothermia (APP mRNA : 0.733 +0.084
vs. 1.491+0.122, APP protein : 0.653 £0.026 vs. 1.782+£0.034, AR protein : 0.123+0.003 vs. 1.32140.240,
all P<<0.05). Conclusion The accumulation of APP might be one of the factors which induce secondary brain
damage, and mild hypothermia treatment, which plays a neural protective role, might reduce the formation of APP to
ease secondary brain injury after TBI in rats.
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FRI (TBI) Ji A4k & PEsibifs (SBI) nl5]
L 22 A0 DR A A B RIURR L, 28 T 80 41 e 451
WK I B A K7 2 AN A K ik . AR SR
AR OCHFFEUESE, B —TE M 2 AT AR 25 1 (APP)
VR —Fh b & i 51 40 5, 76 TBI J& SBI A 21
HERR P R BRI, HAE TBL JE iy S R IRIRAS
S e Em R 5 A T e R RS A A 4 R
S5 (s B Bk AR s A SE S RN, APP AR N &
PERGHAT 47 5 LT AR a3 ), A A L 2R K-,
AR5 1E AR . AR SCHG M 1 A% TBI I
R TR U K BUIi i S 2H 4R APP B A8 1k, 45
T TBI BB KW ARG+ AR
1 #RE5FE
1.1 SIS Mo 2H - 30 i FEEPE Wistar K FR
22 e 2 B B S g sh b AR AL Zh S A% Ik
51 SCXK~ (%) 2007-004, {4 5 i 300 ~ 315 g, %
BEMLEC T 750 AT REZH | TBI % IR ZLA TBI A
IR, B 10 5 H AR B AR AT TBI 4b, 43kt
P AR [F TBI R4 .
1.2 O TBI AR A ST IR T 5T 10% /KA FRE
(3 ml/kg) BRI B, 4 S 350 [ 57 A4 ml 48 I,
FIAUR 2R 5 0.5 em WSk aE rh 2 b U1 It 3k 2 29
2.5 em, TREBETXG 3 mm, &MR4%845529F 2 mm &b
B FTHE 4 mm® BRI BT, B e G 463 47 1 it
FE. K AT A PSSR R R R K T T T
[ A B T 2%, A BRI I >R R VR o 3503
B DL (1.9~2.0) X 10° kPa B JE 737 i K B
N7 R TBI LAY, /R B[R] 21 ~ 23 mso X4
Ji WP OO A5 1 B0 40 /N ) 4 W I AL B I
Ko A A AR AR 58 A3k B2

AT S BT A s e BRI
1.3 ARG A B K2 S AT b 2 ISR « 8 A i AR AE
R, TBL AR K BRBD AT 457 2 B8 Fvk
AR FE S 10 ~ 15 min PV ITIR G 2 (32.0+
0.5) °C,4EFF 6 h J5 BV #EAT B AR &2 Tk (b ZE i fifi FH)
IREEHBY), 78 45 ~ 60 min PLEHREIKE & (37.0+
0.5) °C; TBI #IRAIK B ARG A 4E R T (37.0+
0.5) °C. %% Faden %75 ¥ xF TBI K Ui 47 #f
ZUIREAT N VA, WAL S 3 T, BRI 0~ 5 4y (FE
Bi ~ IEH), IEHAE N 35 43 17 M2 ME5E W 4b
FER B, DA B AL S 35 43 BRI A3 A VA S 4 28, A=
HRER KT VEIT BT -80 CUKARTAATE A5 43 K
S A i 21270, BRI T 4% 2 5 WP R 2
24 h, UK GBI ORI BSOS

PR TS R (RS 4 pm) .

14 JRARE - 4 (HE) Ye o ULE o 2 410 B
SO IR s 50 min RIS EE 2,
KAk, IR AR ZR G BRA R L A% 30 min, JiZK i
Y 1 min 5, PGS M5 30 min, £ FHEK
CEEAWGRWE 1 ming WK Yk 1 min 5, BRE 2B
K, B RGBT 5 min, B M7 SCES 3 9K
J R T SR

1.5 sty ki BHPE sh 2o 8o AW
BT R B 50 min, MK UCER EE 2B KAk,
95 °C 0.01 mol/L HI#REE S il IR 1552 10 min,
BERRERZZ 0PI (PBS) ¥k 3 Wk, I 2% it st Ao
It KB APP —$i (1:50, 3 Epitomics 2] ),
4 CitR . PBS #hyk 3 G H 47, 6- BRIPK —2- %3E
ma[wk — R R ER (DAPI) 37 CHREESL D 20 min, BEE]
I PHHARC LAY 0 (1:50) 37 CROEYM
20 min, PBS Mk 3 Wa Mt K il E . %ot
T T WS, Image Pro Plus 6.0 #4730 Hr4h

1.6 Wi sk - A M N (RT-PCR) K I 5
ZH 20 APP mRNA 3K : & H] TRIzol 7 $2 U 2H 21 2
RNA, Wi%5 554 % cDNA J5 BE4T PCR §78 . APP |-
7 51 9. 5'-GTGCGCATGGTGGACCCCAA-3', T iif
5] #: 5'-CCCAGACCCTGGTCGAGTGGT-3', 7= ¥
PHIR/N 429 bp 5 B - WIBhEH (B -actin) _E{iF5]
Y. 5'-ATGGTCTACATGTTCCAGTA-3', FiiE 51 9.
5'-TCAGATCCACAACGGATACA-3', = ¥4 14 K /N
540 bpo JWARZR Ny 25 ul CEUWES 19 1 W, TiES 14
1 ul, cDNA 1 pl,2X Taq /i 12.5 ul, 285 77K 9.5 ul),
FN S 95 CHARIE 5 min 5 95 G728k 30 5,58 C
Bk 305,72 CHEMH 30 s, 3 30 MG K =W
1.5% BiNa W EEC FL vk , B 3 W, FHEEIE A% 3 #r
RGNS AT 8T, TH5 APP PR Sty 1Y
WG (A) {8, LA B —actin N2, 1145 APP mRNA
AT o

1.7 & 5 e E B i s (Western blotting ) s
APP J2 B - JEMRERE T (A B ) HE 3L : 100 mg 4
SUEATIA 1 ml 2 X T he SR AR EA (SDS) ZZ il
(1 mol/L =¥ H L Z L H St Eh IR 22 i (Tris—HCI),
1% SDS,50% 7 = 1%, pH {4 6.8) 2420 21, vk I
W5 & T 4 °C24# 30 min, 5.0 25 min, JHEH
I & (B8R = RAEYAFRE) & &
Fo 95CAEME S min J5 B 85 pg & H FE & 7E 10%
SDS-ZR NI BEREEEIE (PAGE) FREATHL MK B |
AR 1 BT e BN 2 R — 3 24 (PVDF) L (5%
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B4 300 mA,1h,02um), &1

TPAREST TBI XRIBEZINEEIT AIES . APP mRNA REARIKHIFM (x £5)

FH 5% %) B BE Wy 85 £ 17 2 he 4 s TS ) APP mRNA APP K[ AB &N
435I AR BL—Hi APP Xof B2 10 35.00+0.00 0.711+0.082 0.763+0.023 0.092 +0.002
ﬂ"»:ﬂ%[l? X . a . . a . X a i X a
(1:50).AB(1:500) Fil B-actin TBI W4l 10 26.08+1.23 1.491+0.122 1.782+0.034 1.321+0.240
TBI WAKHRLL 10 3229+1.31°" 0.733+0.084" 0.653+0.026" 0.123+0.003"

(1 :2000, % [E Abcam 2 H)),

TE: SR LA, “P<<0.05 55 TBI #iR4LILE:, "P<0.05

ACHEB IR . RS 20

) Tris—HCI 28 A (PBST) BEIE 3 W HEHi
ZHt (1 :2000, 2 E KLP A ) B & 2 h, PBST 4%
YRR 4 YK T INZEOE R, B = R ot
B3 B, M S A 3 K, Bandscan 5.0 B
3T SRR BB R

1.8 Geifsf b B i PR IR + bRifE2E (R+s)
Fn, K SPSS 13.0 GEdt 8 AR AT B Ry 2243
Br, P<0.05 HZERAGI2HE L.

2 &% B

2.1 KEMAYIEEIT NI (R 1): 5% R4 i,
TBI # IR 2 DI REA T AT 3 R (P<0.05) ;
TBI AR A AN 2 T REA T P50 W 5 TBI iR 4
(P<0.05),{EAIEFXTHRAL (P>0.05).

2.2 HE Qs KRS apE 542840 (F 1) .
X R A IR A G5 IE R o TBI 8 4L 43 #
Zeou Pk EYE IRBE, B AW REAR, £ B A%
a5 LR AETE PR 2 e BRI /b . TBI AR R ZH #
ZUNSSFTE I, oo iR s 2 = M8 Rk
R MG TR, I A

w WhrAL R (s
(@: %845 (b): TBI 4l ; (©): TBI WAKIRLL
1 ERBETURELAKRRWETRE (HE, REHRKX)

2.3 WRESOEYARIN APP FEIkRAK, « X FRZH 4
YL (A5 6, MR WL APP TTUAR s TBI I 4 5% 77 1E
H AN, A0 A e AE , HUM A B i APP UL
L TBI ARG Yk 20 1F 5 4 M sk /b, MR APP TR B
Bk, SXFIR A, TBI W iR4H APP [HIE M
JUEICE B E N, TBI WAL APP FHYELN 4k =
555t B A AR AL AR B R, {H 5 TBT iR 40 He 5 )
T2 o

2.4 RT-PCR ¥ il APP mRNA ik (£ 1K 2):
TBILH AL APP mRNA F iR R4 i T (P<

0.05) ; 125 T WA IR AL Bl S, HZR A 8% TBI # iR
2H i E B (P<0.05), H 5% R4 He A AR AL AN IH i
(P>0.05),

bp M 1 2 3 M 1 2 3

1500
1000

g —

o1 1l 3 —actin
el PP (540 bp)

100
M : DNA Marker; 1 : X7 B82H ; 2 . TBI WAKIR4H ; 3« TBI 3 R4
E 2 RT-PCR #&il&HKXRMEAL APP mRNA Rik

2.5 Western blotting Kl APP (A B i FH#3k (3K 15
[l 3) X HRZ e, TBI R 41 APP fil AR
FIRW BT (¥ P<0.05). TBI WAKIRLL APP £
AP B G RAL AR (LRI, (FLA95 TBI
WRAL B EWER (1 P<0.05).,

HHXF53
1 2 3 T

APP - “ 115 000

AB - - 34000
B —actin m 43 000

1 XFARZ; 2 TBIZARIRAL ; 3« TBI % R4l

3 Western blotting #ill & 28 X FRUAN i S HR
APPF1 A B EARKIE

3 it i

W R APP 5 B[/ 20 B9 (AD) 1) &
YA, HOWBUR S TR VI =9 AB J& AD £
T B AR ZAEBE (SP) Y 5 4, HA #h4 5
YEHIRY AB 7E AD AWt T LB APP Rk
£ AR IS B, AR R N
ZBEVEY)RAE TBI G HE APP 1 2 th S 95 s
M52 AL T TBI A5 AD &4 50 B E e,
FULHE S TBL G APP IE S HIL BN AR &
FORILFINEE T SBI, ARSI th T LA — 2 IESE



0780

rhE G LS A gk 2013 4F 3 45 20 4555 2 ] Chin J TCM WM Crit Care, March 2013, Vol.20, No.2

APP J&:—Fp B AG 32 IR BESE H 1 K 43 F 15 s b
HE L, H R B AR I H Al 2 ) PRt 3R s i
BT TBI G ] G 2T KT A A
SR R L DRI 20 B A A, B SR TR
AR, AN 57 m R sl D RE R, AP A B S A A
S APP 1£ TBI J5 KEFUR P EERH , H- 50
R S A ARSI TBI K U 4141
APP 2 = ik ol it — A UESL L4518 . TBI 5 APP
B RO il ol 2 Dy R A P40 £ R IN : D APP FE9
HARA R AT AZST B Al y S IEEK AR5 T2 R i
HAEMZEHERN AR (1-42) f1AB (1-40), &
1 FEEORIEM R AR (1-42)" ) APP fEM £
AN NRAE 5 AR 20 i A A o i e
JHL A2, A P iR S R A T A
Wi DLt PEEErE R A P B A | SR N
A5 ] 20 B 45 3 g 2L @) TBI G BT Y 48
i S I ATl Aok 28 ST 4 AR O I B, e 2 2 L 0
APP BRI Z JHHURE T APP A Gt A
R o 20 0 PP T R A B P R &R
L [F VR FEOG TG RTE B, i APP S —25
K, R APP A4 55 PEAE L OR , plr & D ag it 0
g

AR S 9E— BT T A I T R 2 A ik
PRI VER . AR I PR AP HIL TR 32 24 - FRIR AR
BT T U6l /00 G A LR 5 T ) P P R
YIS VE T L R i 5 185 1 38 1 TR HR 3] Ca™ Y
UL, D/ 25 240 B 5 ) B 1 RN TR DGR S ot 2 240 i 4
FFNTIIREAE S, 300 ) 053 47 R sl 1l S5 48005 1) A I
S48 TBI I ARIR A TR R FDRAS T
APP (1) 555 AR 32 Fids 428 R0 B L5 | & 1) 9B R By
AT T AL AL e 9k e 5 RT-PCR
J Western blotting Z5 R IFUESS, 45 7 AR T
TBI K0 APP &3k B B REAIG, 1 a5 A ALK TBI
J& APP B IR AR A5 A B 3Rk
JIT i B A SBI

Zi b, TBI 5 figid UK B APP (5 3R 55, AR
IHIT TR APP R R, sl K UG 8140
i AR BYAE N, I8 SBL. JE SR Gt — IR S
WALRYS B - - MbEEFAAR 05 Z [ K AR .
S 3k
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