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[Abstract] Objective To investigate the impact of experimental brain injury on the noradrenergic
(NA) neurons in the spinal cord, in order to explore possible mechanism of the changes in NA neuron
expression. Methods Seventy healthy Wistar rats were randomly divided into two groups: normal group
(n=10), brain injury (BI) group (#=260). The animals in Bl group were subjected to BI with the modified
Feeney's method. The spinal cords of rats were harvested at 3, 6, 12, 24, 48 and 72 hours after the injury,
respectively. Immunohistochemistry (IHC) and reverse transcriptase — polymerase chain reaction
(RT -PCR) were used to assess the changes in dopamine - B ~hydroxylase (DBH) expression. Results IHC
showed a small number of DBH - positive neurons distributed in anterior horn of the cervical and lumbar
enlargements in control group; a larger number of dark - stained noradrenergic neurons were found in
anterior horn, and also in posterior and lateral horns of spinal cord in brain injury group at different time
points after injury, as compared with control group (P <C0.05 or P<(0.01). RT - PCR showed that the
expression of DBH mRNA in brain injury group was significantly higher than that in control group at
different time points after injury (P<C0.05 or P<C0.01). Conclusion A significant increase of NA neurons
in spinal cord of brain injury group suggests that more NA is synthesized by the neurons, which is necessary
to meet the demand of the organism under the stress condition, suggesting that NA plays a very important
role in the course of brain injury.
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BT EREES 1.5 mm, PR AEME 2.5 mm
E—EHR S5 mm BHRIFERETE. FH80g
BERF 50 cm WAL & BITEH B & T B o 8 i IE,
BEREEAGERIIMGY . SRFHE 3.6.12.24,
48 F1 72 h BUM , e A AR & AR R - B8 4 %51
ZRPBEDTEE,RT - PCR 54N B # T I #
B OBHERE. W ESBKEY R EEER
A 7 & 10 pm, B F& 40 pm).

1.3 SRR Ar4% 1 100 T EALS-F B
R HIBEE 30 min, EHEMEHH 1 h(37 C),1:

10005 B EK-B-Z /M (DBH)24~48 h
(4 'C),1: 100 =PRI —H 2 h(37 'C),1: 50 §%
BEX FNE-EVE - TEMYBEBEGCABOREEY
1h(37 C), Mm% 3,3 -~ EXBEXKK (DABE
B A BB e E S . B HHEHE -
2089 BB L B v (PBST) ¥t 3 ¥K, % K5 min, &
BETARBRAKGER. A FILERE 20 kBT HHE
MA AT AN R, L8 S ERR &4
F kM T E , R E RO E (AE, I8
AR EAFM AR AE.

1.4 ¥ EE RT-PCR &% #+ DBH mRNA
ik : F Trizol i AR BK R A #EH K S RNA,H
EHOAEERMERKAFEMTR. EAHE R
AMYV B4E4E T, & B cDNA, LIE B /) cDNA £
AR , 7 TagDNA RS R/ T , /H DBH #5149
#47 PCR ¥ . DBH L##514:5 - GACTCAACT
ACTGCCGGCACGT-3', F ## 5| #: 5-CTGG
GTGCACTTGTCTGTGCAGT -3, ¥ # K B K
320 bp®, B-actin - ##5[47.5 - ACTGCCGCATC
CTCTTCCTC-3', FTi##5|#:5-CTCCTGCTTG
CTGATCCACATC -3, ¥ # K Bt 299 bp, DBH
PrHeS{ A 94 'C 5 min FHAJEFF, 94 'C 2 min,

60 C 405,72 C 60 s,30 NPEH J5 72 CIHE
8 min, B-actin KM B KBER 61 C,HAK
# R L. PCR ¥I7E 2 O BRARMEBE S a3k, B
TR BRI REHAT AEEH, LU B - actin {F
AHNERBATRIE, I DBH 5 B -actin Y ILEAR
DBH WM RBEFE®,

1.5 SGEit¥AbE . A BER YRR (1)
F 7 i SPSS Gt Bk BEAT AL A ¢ %, P<<0. 05
NERBGITFEE L.

2 & R

2.1 HHGREAMLESR . IE¥ X HA¥ 8 DBH M
YA o A TR BT B KR 2 & DBH
PR o040 A T 30 BB KXW B al A, Bk oK
WRE.ENRAER=AE, LB FRIARFRATA
PR A% B 7 A (R B4 DL 1A iS55 )5 45 B[R]

CEBEEKENYE KRBT DBH HHEM LT

M. AFEAKXRRS#. DBH FHEBHZIT L FLUFIL
MR O CERIHETE 1B) . 7] A L H W
%I, FEE P ERT AW BTSMU A G S &
X, kK . EZAERKRIE ; QA CE Al
B 10 M & TRk 2 WEE, KADNRE, N F
BIAMK:QEAA P RERE K AiHTAE 1D):
HEWETESEERBEE, /M ETRhE.
2.2 WisMGJE KBEBE DBH HEM S uRIA T
(& D Wish e 3h s HBERT A G A £
DBH HEEMZ T B L, REBHHIE, 24 h X
=i, ZE 72 h 53R F IEH X BRAKFP<0.05 5
P<C0.01),

2.3 ¥EBRT-PCRERGELE2D . EEXR
20 K BUH 88+ DBH fH¥E# 45T & DBH mRNA 5%
BB, iS5 5 4 Bf E] st DBH mRNA EEH 8
B (P<<0. 05 B, P<<0.01),24 h EHEEFIZ,

£1 MM 24h SAREMAA .S SN M DBH PR E T X DBH mRNA RiZM T (x£s)
Table 1 Change of number and average optical density of DBH - positive neurons in anterior, posterior, lateral

horns of spinal cord and expression of DBH mRNA of rats at different time points after brain injury for 24 hours(x=+s)

RiA G W s
#5l DBH mRNA
BEO AfE Lo G AfH BES AfH
EX¥xRA 8+2 0.1340. 04 0 0 0 0 0.344+0.08
MsMEE 3 h 18+2* 0.3940.06* 28+3%* 0.32+0. 05" * 213 0.3640.03** 0.4840. 06"
6h 2845~ 0.5240. 03" 4344 0.5240.09* * 344£3%* 0.4940.10" * 0.8140.13*
12h 3444 0.7240.12* * 54+5%* 0.6540.06" * 43£5%* 0.6940.11%* 1.0540.08* *
24h  39+4"* 0.7540.08"* 5846~ 0.69+0.10** 463~ 0.7240.15%* 1.1240.11**
48h  26+3* 0.4740. 04* 40£3%* 0.4440.06"* 3442%* 0.4240.05* 0.8540.06*
72h  21%2" 0.4140.05* 33+£2%* 0.3540. 03" * 254£3%* 0.3940.07** 0.6140.07*

¥ . 5EEMEAKE. « P<0.05,* * P<0.01
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Figure 2 Expression of DBH mRNA in spinal cord of rats at
different time points after brain injury detected by RT - PCR
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NAF , WOHE I, D ML 5 AT AR IE i A I VL B
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