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Variations of Catecholamine Contents in Rat Urine
by Environmental Stress
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Department of Preventive Medicine, School of Medicine, Kyung Hee University
ABSTRACT

The word of stress came from Latin language as stringere and it was used in medical
fields from 1935. According to Selye, all the biological bodies reveal physilolgical
changes when some stimulation exceed normal levels, and consequently the pituitary
gland and adrenal systems are activated. Jacob expressed that stress is the loss of
homeostasis by physical, chemical, and emotional stimulation. When biological organ-
isms receive extreme stress the amount of catecholamine excretion are increase.

Author investigated the catecholamine contents in rat urine after giving the low
temperature stress, noise stress, and water immersion stress. The 24 hours rat urine was
collected by adding 1 ml 6 N-HCI and the sample is passed through Bio-Rex 70 samples
treatment column to extract catecholamine and detected the catecholamine with
HPLC-fluorescence detetor. The highest epinephrine concentration was 67.14ng in
water immersion stress condition and the dopamine concentration of 221.37 ng was
shown in the low temperature stress condition.
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5. Al&ef dXa

@D 1.6cmx15cm3 & Al Bl A& 5ml, am-
monium acetate buffer 5 ml, 0.5M NaOH 20. O
pld 493 £88 & pH 6.0~7.00 HE
0.5M NaOHY} 1M acetic acidE 0.1 ml# %—?i
w4 24519,

® At71% Bio RadAF Al¥<l Bio-Rex 70 col-
umnell ¥ o] catecholamine®] columnel] &2H&
£ sk,

® Column ol ammonium acetate buffer 5ml
£ Yol AHsedch

@ Elution buffer 6 mlZ 4o} catecholamine
o]% 50 u15 HPLCol| 3=} 5t et,

£ §247

6. Al2te M=

@® 0.5M NaOH ; NaOH 2 gm?e &
o] 5<l% 100 m7tA] 2 A,

® 1M Acetic acid ; glacial acetic acid 5.7 ml
£ H,0%= 100 mi7} HA g},

® 0.05M HCl; c-HCl 1ml& H;O 250 ml el
Y3 843,

@ 0.03M Ammonium acetate buffer ; 54
ammonium acetate 2.3 gm2- H;O 800 mlel] @2
Na,EDTA 1gme ¥2 %, 0.5M NaOH= pH
7.5+0.027}F HA| et

o34 H,085 F7Fsled Agko] 1,000ml7} = A
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® Elution buffer ; Ammonium pentaborate
20 gm= H,0 1,000 mlol| 88 &)1},

® 1M KH,PO, & ; KH,PO, 68.05gm+<
H,O 400mlo] %9l % 500mlZ 3l3 0.45um
filter 2 o #}gte},

<= 80ml
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amine®] & &3},

ol HPLC®] &=A-& of-&-3} 7tc},

Imstrument : ©| 3 VarianA}4] Vista LC54

Column : Micro Pak MCH 30 cm X4 mm

Detector : Fluorescence Aexc=200nm
Aem=380 nm

Mobile Phase: 0.01M perchloric acid :

ACN=99:1, 1ml/min Column tempera-

ture : 30C
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1. {&i8 stressof| 2|3} catecholamine £ 4| 22|
ko))

25 5ot 4 1722 3l daga A eFe
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2.150

TITLE : CATECHOLAMINE
CHANNEL NO : 1

PEAK PEAK RESULT
NO NAME
1. norepinephrine 45,8424
2. epinephrine 38.1911
3. dopamine 15.9665
TOTALS 100.0000

MULTIPLIER : 1.00000

SAMPLE : CATECHOL

2.621

10: 23 3 SEP 87
METHOD : CAT

TIME HEIGHT SEP

(MIN) COUNTS CODE

2.150 8424 BvV

2.621 7018 VB

3.895 2934 BB
18376

Fig. 1. Chromatograms of catecholamine mixture (50 u/ of each 10 mg/! standard solution)
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CHART SPEED 0.3 CM/MIN

ATTEN:32 A ZERO:5% 5 MIN/TICK

e — m—— 2.147
A (norepinephrine, peak height = 27865)
CHART SPEED 0.3 CM/MIN
ATTEN :32 ZERO:5% 5 MIN/TICK
bl 2.607

B (epinephrine, peak height = 25117)

CHART SPEED 0.3 CM/MIN

ATTEN :32 ZERO: 5% 5MIN/TICK

3.875

C (dopamine, peak height = 11316)

Fig. 2. Chromatograms of catecholamines (50 x/ of 10 mg /)

A: norepinephrine
B: epinephrine
C: dopamine
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Table 1. Epinephrine and Dopamine Concentration in
the Control and Low Temperature State Rat

Table 3. Epinephrine and Dopamine Concentrations
in Rat Urine under the Water Immersion

Urine. Condition.

. Epinephrine Dopamine . Epinephrine Dopamine
Environment (ng) (ng) Environment (ng) (ng)
Normal 26.01+0.36 42.8712.24 Normal 26.01+0.36 42.87+2.24
Low Temperature  35.17+1.47 221.37+3.77 Water Immersion 67.14+3.42 118.94+4.57
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Table 2. Epinephrine and Dopamine Concentrations
in Rat Urine which were exposed to 90 dB

Noise.

. Epinephrine Dopamine
Environment (ng) ng)
Normal 26.01+0.36 42.87+2.24
90 dB Noise 30.46+0.74 83.64+1.27
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CHART SPEED 0.3 CM/MIN
ATTEN : 32 ZERO :5% 5 MIN/TUCK
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TITLE : CATECHOLAMINE
CHANNEL NO: 1

PEAK PEAK RESULT
NO NAME
1 47.7605
2 2.5004
3 47.4852
4 2.2538
TOTALS : 99.8999
MULTIPLIER : 1.00000

SAMPLE : CATEOHOL

dopamine

15:15 31 AUG 87
METHOD : CAT

TIME HEIGHT SEP

(MIN) COUNTS CODE

2.644 8328 A"

3.114 436 Vv

3.821 8200 BB

9.320 393 BB
17437

Fig. 3. Chromatograms of the rat urine which received a stress.
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