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[ Abstract |

Objective To study characters of pathology associated with functional alteration of primary brainstem injury

(PBD at different injury severities in rabbits. Methods Animal model of graded PBI was produced using rabbits. Animals were di-
vided into five groups,group [ to [V with an increase of impact power, 10 cases in each group,and the control group with 5 cases.
The pathology characters of PBI were investigated combining dissection observation with unaided eye, tissue HE histochemical stai-
ning and electron microscope. Results Slight brainstem injury were observed in group [ ,and pathological results showed regional
subarachnoid hemorrhage (SAH) ,stripping of regional cerebral pia mater,a few petechial hemorrhage in surface,nerve cell edema,
normal medulla sheath and axon roughly. The brainstem injuries were apparent in group I ,and the pathological changes indicated
SAH in sheet, petechial and sheeted hemorrhage in surface,and slight swelling and vacuoles in nerve cells. The brainstem injuries
were observed obviously in group [ll ,exhibiting thick SAH, petechial and sheeted hemorrhage in surface and inside, degeneration of
nerve cells,abruption of axon,and atrophy of axoplasm. Eight of ten animals died of respiratory depression induced by brainstem in-
jury in group [V ,presenting thick hemorrhage in subarachnoid surrounding brainstem,the whole brainstem injured,microscopically
with multiple small hemorrhage, nerve cells only residual nuclei, myelin lamellar severe stratification and fracture,and axonal tran-
section,disintegration. No abnormal pathological changes were shown in control group. Conclusion The impacts to brainstem with
higher powers lead to more manifest functional and more severe pathological changes, with an alternation of injury location from
surface to deep.

[Key words| forensic pathology; wounds and injuries;brain stem;physiological function

JW§ 451 49 (brainstem injury) i A 3k 45 493 11 5 3 g A%
G e F2E Jo 1) 3 455 » T 0 A R Tk N Ak R MRS L TR R T
e A 1 B AR R I g R A 805 R R T R S R
DT L A R T, R A T R 0 A Sk G 4
FAAETT BRI 71, 1060 o ik R ST I v A 5 3 45 2 UL
ECRL TR 2 BIAS A G S0 g B3R AT 5 5 | i T 4549 1F 3k I o LA
I o SCAE A Bl 2 AH B AR 3 . AR SO0 2 e D P T AL B

* BEWE WK ARFFEEE LI (51072500,
FIfE,

0 43 A AL WSRO () 2 B A T 453495 1 ) 18 B B2 R
Sy i R P T A 49 1 9 g LA U Rt 4k 5 B B34

1 #M#HE5FE

L1 bk BEPLE R K R 45 H L HEAREN R (R B &2, 0~
2.5 kg, LR BHYIBEE IR Sh I T A 4 A LR AL
ASKSHRZH 4 AR 430 1 2 (f i 2 800: 5. 0~<C5. 2 kg/
em?,10 B T H G#EEZ%0:5. 2~<5.4 kg/em®,10 BH) ([T 40

EE B A : E/AME 1981 —) M, K vk BRI 32 8 DA 30k B2 5 3 24 5 I R 12k I
EIRAEZ . Tel: (023)68757446 ; E-mail : box. zhaohui@163. com,



FTHREF 20155 10 A% 44 5% 28 B

(BWH B ¥ 5. 4~<5.6 kg/em?, 10 H) . V4 (B i 2 %
5.6~<C5.8 kg/cm?,10 H) X HE4 5 H,

1.2 ik

1.2.1 BEAVHE  SimArsh WAk | ARG R IR T 17
(0.1~0. 2 mL/kg) K T 45 A7 WK J5 47 3k THHR Je 35

3901

WA R HE L UEE . S ZFE R A R Lt
i o S R B AR S K BRI 476 90 5 G 0 b ik A
S b LAY S 5 BT AR 6 A My 4 T L IR RO B ok
XL B 45 T AR L T WIS (B Sk 35 DU IRCRT B 3 B AT
fi Tl o f8 ol o R Y e R L L.

B 1 EhIEFIE

1.2.2 AFIIIREM L B ULEHE AR PRI AL LS/ LK
7R K IR AL RN 2 R R L AR R AE A
1.2.3 MElRIRWEE ZEsh 5 )E 6 h & sh ks &b 58,
A7 AR ) PR R O 8 ol 45 o 350 2 B2 ok B Bz R LA i L T
B e IR0 JBE S s o ot DA B iR 4 4 L

1.2.4 HE JFEME Y H0E 8 Bk & . 0 R B R K
INZHEHHERERALREHEHLNE T AN RP B
VR 5 ALK A A B S R B e i K- D TR %
2EY) 3~5 YLkt HE e e Bk g .

1.2.5 WHBEME Sl E MBS BMEYA 1 mm® 4
BUHRA 2.5 %0 0 B I 7€ 2 h, 48 0. 1 mol/L % 2 2% W i
(pH 7. v, FR4E 126 ALK T [ 8 2 ho 22 il oh ok 3
WK B BE TR K AR IE Epon812 A3, il 5 1 pm 2R )
Fs R -3 22 Yoo MBS, G A 50 nm J5 AU
WD) AW RR - MR BR B U 8, F H-7500 BB G B B AOBE
WL

2 &% ES

2.1 AEFEIIREM AR SIS AL IR W R B 0 AR R D) RE AR
fbo TH:9 H 0~30 s HBFEIR)S Al B 350, %tk 55 R
56 RPLTK o He s AR R AR R L R . 4.7 R o~
60 s 4l B VE IR S AT B 32 PR, Xk RO R R . 4 HLEK Fy i
e CHER RAE) M 25 ) s . I 4H:5 R 10 s 2 12 min )
WP e v] 32, R S IR L Sl R AE R IR, 2 HOLEK Ty
e R AR L R E . V4l:2 R 7~12 min 4 P07
WE 5 TT W S S IR A A AR R L 1 RUILR ) R
W,

2.2 fRFIAIRIEE  SCE AU A A B R LA
Mo T 2H« AT 48 R Jey 8 1550 6 ok 0 JBE M o ol M 1 R WL S
U RS TE . T AL s WA S i 2 SR bR ke Y B
i HE I G R D B S SRR S M S A S O 0 2 i

CHiLfby o I BATR S O J5E 2 ok O JBE T Js o o » HE e 2 IR
SRR AR 17 S0 I T S A B B DU el 00 e IV 4
I A9 S 4 B 2 ke T BT s o b 6 2 L HL AR )2 R R
RS RN e I TN 11 122 R 2 AT W =
wIr.

2.3 HE REMNE LB T HE WO AU 82Kk,
T2 i T S 0k IR0 IS 1 0 B 0 B % L i T 3R )2
A ORI R L I) 5 R A 2 5 A D A K L B
DN N7 o N0 R B (7 W9 i R TN L A e 24
i Sy A 28 M MM PR = A A O AR L R L ] J5 K
W . W fE IR O B 4 AR R RN IR AR
Py or A T T o /N A A B 0 A P L P A A A i
AR . L2 - T A B S 2 90 190 T D e ot 9 I 407 22 5 452
i T 5 2R B R 2 G bR D » ) LI Jo i A S ALK .
SOURIE R A R E R . IV AL TR T A LR = R
O I T J ) L 2 A I 0 SR AR i T e U R Rh ke 2
P/ H i R 5 g A S O AL AR DL 2

2.4 WG SRARMSROUANEEL, [4.Heg
20 A% 5 A0 T K b o A G TSR HIC A T 8 £ A Y B A
2R A T /D AR S T UL A ASR K L e IR R
So ID 4 A A N o e €0 B30 3R T A S 52 4o v 1 57
RELTET PR S5 10 0 A 458 A 2 b ik A0 23 3 Ak s il = HE 51 5L L A
ik A R A 22 2 2 B A2 AR L b ) e R B N A .
S« 020 2 M A PR e B 1) e BB A R S D 1 IR
HLTAT A S0 190 95 ) R0 B0 G L o 1A i 7 284 2 Y00 A 5 AT
LA YRR AUZ BN BRI S N I R R R AR
BhIKZEAR . IV AL P 20 N B AR L (S DL 3R B Y 2 MO A L 2 N
JBT P B0 0 I g LT 58 A % 0% A B M 2 2T AR RE A ARUR T O )2
FLWT 2 AR B T A . X R b e R SRR R LR L
Kl 3.

A THB:NH;C. M4 ;D: VA



3902

FREF 201510 A% 44 K% 28 &1

A: TZCXT 0000 3B 14X 7 000):C: I (X7 000) D IV £H (X 8 000) s E: % BELH (X 7 000)
3 XBASHRABBETRERSEYLE

3 it

iR T dy T G S T A LR T S R T B — Bk
1% 5 % 453 47 B 5 14 S R i T 45 400 0 W A R o 41 R iR T
BSGHE . B E N AN A BRI IT TR 4 84 3 A Y L (H A
A A ST LB I T 15 03 3 PR AY B T ST AIRGE L T Bl A
AT LB T A R R B SRR A TR
T8 il 458 07 3 P A8 A L A B8 S 4 2 BT O LT R A AT
LAY 5 325 12 52 ke v 9 i T 453 0 L o) — 380 RISk Pl 52 40
FI 7 J5 09 0 32 8l T O Sk 2% g T I B JsUk PR IR T
5405 B L2 ) T AR

Dk P R T 45 L T 2 B 22 0 5 i S RV £ B AR S L R
S0 D i B0 A= i A AE 2 B8 ZE AL L XU 1 L R /NS G R BR AL T
DU B ULEK 7 R 25 B SN L B A B0 U A A TR
BESCHEREBEAE o ARSI AL o U5 2 B R kR A L B IR
At S R PR B 0 L UL 9 S A kL R 3 DY I L
5Ky 3 2 B JBOR BLAE B R AR L 5 20 b BUNLIK I3 3 2% 4 1A
A 17 3 PR AE Al S5 i T 5 B L AR DG . S | ~
IV 25 SR 3R WY . W 5 8 ol g B B i T 458 03 E AR L AR I A
S W B FE R R AT AR A

B 2R I T 450 40 3 2 0 2 6 5 i T e L B T I I 4
M P S N R TR 5 A 7 P 200 B A% e 6 ST 25 B L 20 B
DA A0 L s B A B R T R B ARUZ 202 (TR B
TG S A L A SO g e B A R o R Y 4
ORI T 4540 9 Bk AR 1 R R R T AL 4 B AR R
FEE

TR M 2 IU IR N & A R IR R I 2 n 4 i H
A REREI R A A RN RE . — oA FE M 22 00 52 A A s
JE TR AACHs D A0 B 280 S o KB 45T I A8 ke a4 I 4 S
12 hBEA B e AR A FEAE TG 48 h BRI . ARS8
ARSI 6 h 5 RPULEE 20 b 22 0 Je IR A i 722 1k . HLIE 5 ok )
S 3 M T A A A A 28 T8 JE IR MR R D B R kL 4R OR

TN e R AL S g A —E KR,

AR5 S B Bl 4y s e P I A A Y D RE S B AR —
BOPE L PR TE I PR 5 B A 58 b T T RE 45 0 AT AR L g B AR
o PRI, % B2 A 4 7 38 B B DU 52 05 B8 28 1 i AR
TEPEAT AN 0 A7 0 L FRAGL I 38 B O W BT A AR I BT 3 B A AR
ARG HRAE .

& ik

(1] EIEE. @02 Eal 5 R CEPHD LMD R AR 2
AR H L, 20061674,

[2] Yu YM,Wang XW,Xue HB,et al. A rabbit model of gra-
ded primary mechanical injury to brainstem[]]. Chin J
Traumatol,2012,15(6) :346-351.

[3] X4, 2,30 Jy 55 KB 2 1 il T 468 495 it 2 40t 0 o
I 107 1L 0D, o [H 3 B2 2 . 2002, 17(6) :329-331,

(4] B /NG BB 45 BB A T 458 3 20 A 0 1y
SELT] AR SE B AR A5 2000, 17(2) 1 183-184.

[5] B /N B, 46 R UMW T 450 475 B 0 5 i 3% 11 4
S AL R [T, A2 845 2% 755 2000, 16 (9) : 541-
543.

L6 ORI, k5w, WOREZE L &5 JRUR MM T #6519 HE 346

WLEELT . ik B 24 2% 36, 2002, 17(SD) : 1-3, 1.

L7] BRGEE AR/ I M i T 403 0 B b o e e L) . i
H5E223,2000,7(2):77-79.

(8] *R—3ile . k5 b, 43 90 L 265, 23 fo1) Sk THT 90 2% % A5 B T 04 405
BN Aoy LT ] rh [k PR 2R 4R 7K 2004, 19(6) £ 327-
329.

[9] B BLZEHL, R — . i T 525 )5 B 25 7T B Al 28 Bl 1
AL B R 25,2001, 17(1) - 10-11.

Clsc# B 3 :2015-04-25 & [8] H 1 :2015-05-16)



