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[ Abstract] Objective  To establish Pure Cerebral Concussion (PCC) and Multiple Cerebral Concussion
(MCC) rats model and observe the changes of pycnosis nerve cells by cell count after injury, so as to understand the
additive effect mechanisms of MCC. Methods PCC and MCC model were duplicated by using a metallic
pendulum-striker concussive device. 96 female and male Sprague—Dawley rats were randomly divided into twelve
groups, namely, 2d, 4d, 8d, 16d, 24 d groups and MCC1d, 2d, 4d, 8d, 16d, 24d groups, and one
control group was used. Each group had eight animals (n =6) . Each animal was injured and fixed by 4%
paraformaldehyde perfused on time. The freezing sections were staining by Hematoxylin and Eosin (HE) and Nissl
for microglias cell count in the following areas, namely, PFC, Pir, Cpu, BST, RSA, CAl1-4, upper and
under dentate gyrus, LD, white matter of brain stem and prerubral region. Result Firstly, the numbers of
pycnosis nerve cells in most areas and most test points of both PCC and MCC increased compared with the control
group after—injury. Secondly, the quantity of MIG in MCC indicated a more increase compared with PCC in the
following areas, namely, PFC, Pir, CPu, BST, RST, CA3, LD and under dentate gyrus (P <0.05)

[(E&TB] ERHRPEREERIIE (3056004) ; =4 HARRAEETIITE (2005C0026Q, 2008CD52)
MEEEN] HBE (1982~), L, INFERIEATA, BEAmid, T NART -0 = SR TAE.
[Eifl{E&E] T#=. E-mailjianyunyu@sina.com



mailto:E-mail:jianyunyu@sina.com

%71 WY, 5 A ENER G K UK E 4 A 2 A0 R Y 13

Conclusion  The numbers of pycnosis nerve cells in both PCC and MCC increase after injury and then recover

gradually. MCC has the accumulation of damage compared with PCC.

[ Key words] Pure cerebral concussion; Multiple cerebral concussion; pyknotic neurocytes; HE staining
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Tab. 1 The changes of pyknotic neurocytes at the different positions of different time point in septum section

(x+s)

P AR - R JoT EQ /N Rt SR LLBURK S J A A1 L R o
5 ALY 9 LB 4 AP 5 ALY 4 AR 5 ALY
X HEZH 6 23.25+4.39 28.50 +3.16 1575+3.65 3550+7.60  12.50 +3.20 24.12+1.24
PCC-1d 6 3037250 7150 £ 18.61° 31.37+5.60° 5250+8.60° 22.25+5.72 52.5+10.36"
PCC-24d 6 3587852 7875 £8.10°  3725+4.66° 3125+4.66° 21.62+3.58" 52.00 + 8.41"
PCC-4d 6  4975+7.17° 7087872  41.75%16.69° 53.00+£927°  16.00+3.81 48.00 +7.14"
PCC-8d 6  6950+4.60"  14750+1657° 4450+6.07° 4650+6.07°  21.50 +1.60" 68.00 + 6.84"
PCC-16d 6  5725+11.87" 14463+19.70° 40.75+6.69° 49.75+6.05  16.75+1.66 51.75 + 4.39"
PCC-24d 6  90.50+26.66" 150.75+17.71° 19.75+1.66  39.75+4.66° 11.75+1.66 98.62 + 4.24"
MCC-1d 6  4875+6.69%  77.75+16.69% 2475+690% 6275+9.05 19.75+1.66' 47.00 +5.21°
MCC-2d 6  5725%559°  11538%9.54" 40.75+6.69° 59.75+6.69% 31.75+9.05% 57.00 = 4.02"
MCC-4d 6  72.62+9.79"  89.12+1443" 4150456 71.00+851% 30.00+1.85% 54.00 + 5.23"
MCC-8d 6  98.00+13.65% 116.12+£9.03" 5925+7.74" 89.50+16.03% 32.50 + 1.60% 104.75 + 5.417
MCC-16d 6  63.62+5.04" 16087+ 11.51° 46.50 +8.60" 99.75+14.36™ 27.50 + 3.60™ 85.00 + 8.84™
MCC-24d 6 129.75 + 17.69% 170.00 + 18.88*  35.62 +7.67" 68.75+4.05% 23.75+3.66™ 107.50 + 8.75"

S5XTIA L, "P<0.05; 5 PCC 4%, *P<0.05.
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Tab. 2 The changes of pyknotic neurocytes at the different positions of different time point in hippocampus

section (X +5)

5w n CAl CA2 CA3 CA4 YAk E T YR Fe i M A%
3 ALY 1 AP 3AHLEY 2 MY 3 ALY 3AHREY 4 AP
E#HH 6 9.62+213  1.12:124 525175 475+ 291 137+184  250+£232 13.50 + 2.87
PCC-1d 6 1475+4.13 337+282 1037+176" 8.75+2.18 6.12£299  637+272 2275575
PCC-2d 6 1475+357 5.12+335  9.62+5.68 17.25+1.83  1262+333° 1475291 2050+3.11°
PCC-4d 6 1687+322" 562+447  127+2.54 19.12+£2.64 1800456 17.75+3.73" 16.8+2.90
PCC-8d 6 2187+438 637+£272° 1375183  23.12x180" 24.62+440" 23.00+2.77° 2025+ 158"
PCC-16d 6 1550+329 437+261 1361333  18.00+4.14° 16.12+352" 16.87+4.32° 15.870+1.95
PCC-24d 6 1225+212 4.00+£267  10.62+2.13  1200£401° 17.00+£220" 1625+345 10.87+1.95
MCC-1d 6 13.12+£247 3.12+247  1487+2.16% 1487+269% 1662+381"% 13.50+5.18" 18.87+1.95
MCC-2d 6 1525+£249° 4.00+282  1737+453"  1925+443  2187+7.18% 17.25+337° 30.87+195%
MCC-4d 6 1687+508 4.12+294  17.87+548  17.87+461° 2300+2.87° 20.37+523" 28.87+195%
MCC-8d 6 24.62:468% 737+£206° 2262+528%  2687+731°  4387+473% 2637+5.12° 31.87+195%
MCC-16d 6 1687+327 275+349" 1675+332°  1625+497  27.62:7.59% 17.50+4.65 2687+ 195%
MCC-24d 6 1350+498 3.125+2.58 9.62+443 20.75+4.13%  2462+370° 18.00+£3.74" 22.87+195%

HSIEWHIK, "P<0.05; 5 PCCHLE, *P<0.05.
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Fig. 1 The numbers of pycnosis nerve cells in Cortex of prefrontal frontal lobe of rat s in different groups

(400 %)

A:EH4H; B:PCC-8d 41; C:MCC-8d 4.

M2 5 24 d — R0 = 5 ik 5= 0 J A 2R L 4%
A P 5E.

AU 145 (traumatic brain injury, TBI) A
LLo3 S A 34 R 7 RIS B A Dt e 43 495 0 4
Ji BRI & Az iR R PR A 1 (ESOPR 4k S i 45
B) . AR ERNAR 7 4E TBI fil & i — Rk
A3k A e ik o5 P o 25 A 450 5 R b 28 2 R P A
Lober EM (1991) K Bl 453 15 J5 #ih 48 o0 i el 242
srk L WAL [ RO ME TR 4n, AT,
JE IR/ MASEAI ML BT 2, idkvkeds . Bk,
SRIBHLLE ;T RISUE bz ook, M i
R, BRI, A0 ZEEw. A5k
B, KEMEG R, BDismass Bk |

BISAR, RICHAMEEAR B RN E 2N, B
BERh ek B e R SR R M A .
AR L. —EM-ERESE, ME0H
TR NG 2 e a4, HIE AR TE R 2 ook
HAEDE AW BT, ARFRGX A5 R AR AR
KA. (1) FIER. PCC 41 MCC 4189 CPu.
LSV, CAl, CA2, CA3, CA4, FUpIR[EI, &k
Ml e B B —Am i, AR e 8 d, T BT
Pir f I FE 16 d;  (2) ZERPEXIER! . PFC,
Pir. RSA BR7E 8 d B AN, 3 24 d X FRTH
, HHTE 24 d BGRAS PR oT B B B 2T
T8d; (3 FHIMEXUERL: 1SD, BST, LD A M
MTHEEE, RG22 d 8 d X R



16 ERIN RSN S

834 %

TR G MEIAH— 2, B )E TSR R
PP .

AHFIL KB, MCC RUAERZHBERAIH 8 d.
16d, 24d 4, —f'5 pcC AW B 25, 5
FEAERIER) 8 d B, MCC FUE 4728 p g e B
7 PCC B 1.01 ~2.11 £, Ui BRI R
FTPCCAH, e 1d, 2d. 4d X n 5
W4, MCC RS PCC R 22 3NG40 07 I e S 20
B, UGRH R B ] 4R MCC R At 3
Wi T PCC 4L, -tk = F A% 7 1) R 2 4t
TR EEAA I S

PRI, BUGREEARR. ARSI
PR, 545 0 A vl A R BT T 9 PFC. RSA
DA KXot AN 0 P 2 30T i G DX 3R A 483 4% s H At 35
P, WPEIFRAL: CA1-CA4, |, FHIREAY
P05 0 A AR AL B A8 4 7 . ToUAL & 52 i
Jei VB FH 77 75 B S5 31036 T A A5 4% oF Pl v = I
e F R A7 DX 358 3 VA A At DX S 163 473 0 4 B S
ARHFFEIR KB CPU X 5 IR AA AR 14 B350 45 [ 45 AR
PERM AT H 2, M SR AT AR R K 1
THACH ) re AR A R A b, B UIMERIAT o6, I
F BRSO BST, 1SD., LD Y07 30455 2 B A
E, ARAE, vEEh TSR IERZE,
T AAE 356 FAS [RS8 R /INAS TR) s i A, L
PR A A e — 2T

[ 45 A5 Pk ) P T R R R IRAE, ] eI
T, BP4Hp A ¥ 6T (programmed cell death,
PCD) . ANIRAEAE PRI EE I A iRl shsE T, 3R
BYA0 B A0 S A PR G s, B AR PR, g R
AP PG, R T B SRR E, A
Mami 2. 55 ANIRAE B 4N B S i B R N
FHH Bl RAE RN, A R E w4l
LEE MLl TERBIR. i T2 A A
RAMG 2 —, 52 EMT R, iR
TEZ MM NTE L | (G S5 SR a s
H)—AN A G . AR T R A B TR A A
N B = i I = ep o | O 0 N U iR s i
B AN IE AN MR Rl A, AZBEIR . ORISR A
RL285 ¥4 JC BH I el A, 0 Jo 32 YT e 4 0BT IR

BREPEAZRB R L, e maci ks o, 2 ) A A T 4 1 g
—IECEY), PR, QRO Ak
2, ARG mbivE, AR T /MR (Apop-
totic bodies) . FReZ I T/ IMACH ] R 4 Ik 2 O A e
WEff. BRI g AR rE R M 2 A, HOB S
RUTAME TR — A X
L PHEN VIR D)5, R dn sz B F 3
AoERIRIE, R i Ml S e R Ae R 8l T
TR, SEMSERIA TR X — R AR, X
S [ 45 A2 P R A T S R SRS A i R A TR T
AR B A T AR A S — 2 B TIT.

(5% 3L k]

(1] FEZ,BRE,BERF. SRR AL A
IR 05 73 ) By i AR AR S A AR ERE S (D], kR
2%75,2008,1 (24):8 - 11.

(2] #HE, TEZ,$EFR 5. ZEKEG K RKHZ
U BRAZ AL OB FE LT ) Ao 22 i B 22 L, 2007,23(6) -
645 — 649.

(3] Tz, B, Hete, 5. I B H 2005
FRTELT ] BEMER AR BESA1, 2003, 24(2):1 - 5.

(4] THEZ, PR, FHIA,F. —EKEG R
LA GV P g 25U g () ] e 2 Sh R R
WF5E 2%k, 2010,9(4): 337 - 340.

[5] WADAE,MEKINNOND,HEINEMANNS, et al. The dis—
tribution of mRNA eneoded by a new member of the neu—
ronal nieotinic acetyleholine receptor gene family (alpha5)
in the rat central nervnussystem[]]. Brain Res, 1990,526
(1):45-53.

(6] FEMRHE, BOGH i, 3. PEARR R 2 Y 7 Xt
R 291242 B s L UM e g sz [0, o
AT BEAERE, 2004, 13(4):1 879 - 1 881.

(71 BRAHE. sri@EMRMOG ORI LT]. BERLR,
2007,13(1):64 - 65.

[8] AHMADI,DAS A V,JAMES J,et al. Neural stem cells in
the mammalian eye:types and regulation [J]. Semin Cell
Dev Biol ,2004,15(1):53 - 62.

[9] PAULJ P,CHRIS M N,MARSHALL G,et al. Striatal le—
sions interfere with acquisition of a complex maze task in
rats[J ]. Behav Brain Res,2009,197(1): 138 — 143.

(2013 - 03 - 19 Witk



