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Purpose :

Effect of immobilization stress on the expression of
TH, BDH and CRH gene in rat brain
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Catecholamines are the neuro-transmitters in the sympathetic nervous system (SNS) and are

activated by stress stimulus. Tyrosine hydroxylase (TH) and Dopamine-B3-Hydroxylase (DBH) are very
important enzymes in the catecholamine synthesis. Corticotropin releasing hormone (CRH) is released

in the process of reacting to stresses.
The aim of this study is to find out what effects immobilization stresses have on the expression of TH,
BDH and CRH mRNA in a rat’s brains.

Methods :

We compare expression levels in rat’'s brains of TH, DBH and CRH mRNA induced by

immobilization stresses between the test group and controled group.

The expression levels of TH, DBH and CRH mRNA are measured by RT-PCR and the Western Blotting
Analysis (WBA).

Results : In brains and adrenal glands of the immobilization stress group, the expression levels of TH
and DBH mRNAs are significantly two to three times higher (/<0.01), and CRH mRNAs are approxi-
mately one and a half times higher (P<0.05) than those of controlled group.

Conclusion : This study suggest that the expression levels of TH, DBH and CRH mRNAs are activated
by stress stimulus in a rat’s brains and adrenal glands.

Key wards : Immobilization stress, TH, DBH and CRH mRNAs
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Fig. 1. The pathway of Catecholamine biosynthesis.
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3. Rat =%! total RNA2| E2|

1 mL¢] TRIZOL Reagent &< -70C &A1zl # 9
Z2 100 mgs 2143 ddsle] 4TolA homogenizer
(labware size 5, PYREX)Z %A < s}z, A2 10 &3+
HESA] 7] & 12,000xg2 1027 94 B st Awx4] 5
DEAZAES AAI A=l chloroform 200 L=
A7bsle] 1523 wkstal Ao 4 387 917 $ 47T,
12,000xgZ 15%3F 94 #elshdo N T
tubeol] 713 500 uL isopropanols 3 7}a| Aol A 10+
ZF WESATA T RESAIZ] MES 4TCoA 12,000xg2 1048
A et s MEaLl pelletol 75% o v
(DEPCZ 3]14) 1 mLE 7}ste] AlA3ka, 4CelA 7,500
xgZ 57k Y4 BEEste] 22 RNA pellet2 speed va-
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4. RT-PCR

FZ=3 RNAE
uL oligo—dT (100p), 2 uL 25 mM dNTPS, 4 uyL 100 mM
DTT, 0.2 uL. 40 units, RNase inhibitor, 0.5 ul. 200 U, M-
MLV reverse transcriptase®] 4] & HA} w88 33 th Ao
Z cDNA<S RNaseZ A |3 & A& cDNAE tfA] A 23
E4 primer® second PCRE 483l tH(Table 1). %%
PCR product:= 1.2% agarose gel’doll A 7|95 3}aL ethi-

dium bromideZ @Aste] wlu 243}

247t 2 ug® AHESke] AL W8 1

5. Western blotting analysis

duld 2y 2 93 SDS-PAGEE 12% separating gel
30% acryl-amide/bis-acrylamide 4 mL, 1.5 M Tris-HCIl

Table 1. Oligonucleotide Primers for PCR Used in this Study

buffer (0.4% SDS, pH 8.8) 25 mL, DW 35 mL, 10% am-
monium persulfate 80 yL, TEMED 20 uL3} 4% stacking
gel 30% acrylamide/bis—acrylamide 0.67 mL, 0.5 M Tris-
HCI buffer (0.4% SDS, pH 6.8) 1 mL, D. W 2.3 mL, 10%
APS 20 pL, TEMED 10 yLo 2 A2 F3-s-5 A7
AT @9 AR 15 pugd) 5 X sample bufferE £33}
o] TE7F 2o oA 23] ¥ loadingstal 100 VE A2}
8 200 VE 7195 F gel CBB R- 250 ©] &3] 44
I} galsle] glsli T Western blotting< Jacgueline &,
(2001)2] WS o] &35k th vl A gel2 PVDF membrane
ol A semidry WHOE 75Co|A 1547t transfers}$ith.
Membrane blocking% £]5}o] blocking sol. (1% BSA/PBS-

)= o] &3ato] A2olA 1A MRk A7 3 PBS-
T buffer2 10%3t 33] washingsta TH pn'mary kA (1:
1000) & 4CoAlA 10A17F RESAJ AT WES- 5 PBS-T buffer
2 10%7F 33] washingsta o]z} 3 (biotinylated anti-
body, vectastain ABC kit)E 1:1002.2 3|4 s}o] Aof A
L5AIZEE}t AE wkgA1 71tk B PBS-T buffer® 103t
33] washing ¥ % A+B complex (A}83}7] A 4, 30%451%])

5 3|3t 1217 218 vk A 71, B thA] PBS-T buffer
2 10%7F 33] washing 3 & DAB ¥H£9(0.2% DAB, 50
mM Tris-HCl, pH: 7.4)2 30% Hitetei2 WAt TH
Eol# chulz wi=g F13t9 )
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[ |

& AP Rat 6V & 712992 319om PCR A
719% geld % =A& imagemaster VDS software
(Pharmacia Biotechnol) & ©]-83}4] 53] WH&3le] S48
o1 B-actin®® normalizationd} it} Paired t testE ©]
g3to] P gko] 0.05 olatd W& fro] o= sk

B\

Gene name 5" primer (5-3) 3 primer (5-3) product size (bp)
Rat TH GCT GTC ACG TCC CCA AGG TT CAG CCC GAG ACA AGG AGG AG 220

Rat DBH TCA ACT ACT GTC GCC ACG TGC ACC AGT CAA AGC TCC ATG ATG C 320

Rat CRH AGG TAC CTC GCA GAA CAA CA ACA CGC GGA AAA AGT TAG CC 382
B-actin CCT CTA TGC CAA CAC AGT AGC CAC CAA TCC ACA CAG
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Fig. 2. Comparison of expression level of TH gene induced of
immobilized stress (IMO) for 2 hrs and untreated normal (CON)
in rat brain. After 2 hrs of stress, the rat brain was obtained and
showed the expression of TH mRNA level as described in materials
and methods. The PCR products were electrophoresed on to 1.2
% agarose gel and visualized with 0.5 pg/mL etidium bromide.
The values were calculated using imagemaster VDS software pro—
gram and converted to relative percentage and statistical signifi-
cance was defined as */<0.05 or =/<0.01 by paired t test of TH
expression in panel.
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Fig. 3. Comparison of expression level of DBH gene induced of
immobilized stress (IMO) for 2 hrs and untreated normal (CON)
in rat brain. After 2 hrs of stress, the rat brain was obtained and
showed the expression of DBH mRNA level as described in mate—
rials and methods. The PCR products were electrophoresed on to
1.2% agarose gel and visualized with 0.5 pg/mL etidium bromide.
The values were calculated using imagemaster VDS software
program and converted to relative percentage and statistical sig—
nificance was defined as */<0.05 or »/<0.01 by paired t test of
DBH expression in panel.
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Fig. 4. Comparison of expression level of CRH gene induced of
immobilized stress (IMO) for 2 hrs and untreated normal (CON)
in rat brain. After stress treatment, the rat brain was obtained
and showed the expression of CRH mRNA level as described in
materials and methods. The PCR products were electrophoresed
on to 1.2% agarose gel and visualized with 0.5 pg/mL etidium
bromide. The values were calculated using imagemaster VDS
software program and converted to relative percentage and stati—
stical significance was defined as */%0.05 or **/<0.01 by paired t
test of CRH expression in panel.



BE=AEfyAT}

Al
EBKDn—p_--
o-ﬂ
o i o
50 KDa —w «— TH

M CON IMO

Fig. 5. Western blotting analysis of TH amount by immobilization
stress rat brain. A, SDS-PAGE for protein of rat brain; B, western
blotting of TH. Abbreviations: M, molecular standard marker;
CON, saline treated; IMO, immobilization stress in rat for 2 hrs.
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