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ABSTRACT

We have investigated the effect of short-term immobilization stress on the serum
concentrations of cortisol and DHEAS in BALB /c male mice. Serum cortisol and DHEAS
concentrations were measured by radioimmunoassay(RIA)., We found there were significantly
increased in the cortisol levels in 30 min-stressed group(I-30N) compared with control(C) group
(p<0.01), and also increased with significance in 120 min-stressed group(I-120N) compared with
C group(p<0.01). Cortisol concentrations were significantly increased in both 30 min-stressed
group(I-30T), and 120 min-stressed group(I-120T) compared with C group(p<0.01). The sus-
tained increase of cortisol levels were observed in both SG treated and SG non-treated group.
Serum cortisol levels were lower in SG treated group than SG non-treated group with signifi-
cance(p<0.01). By contrast, DHEAS levels were slightly decreased without significance in
I-30N, but significantly decreased in I-120N compared with C group(p<0.01), There were
slightly decreased in the DHEAS levels in 1-30T, but significantly decreased in I-120T compared
with C group(p<0.01).

However, SG treatment did not induce any significant changes of DHEAS levels in both 30
min and 120 min-stressed group. Though short-term immobilization stress, the continuous decline
of DHEAS levels were observed. Therefore, these results show that short-term immobilization
stress affects the serum concentrations of cortisol and DHEAS in mice.

(Key words : Immobilization stress, Dehydroepiandrosterone sulphate, Stress marker, Cortisol,

Mouse)
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EmAEgAe 7150 glo) Yol B HHE Y
AsA ZAA7 (Michajlovskij 5, 1988) .24 A
A3} gy X G2 9HE A £ den, 452
9] testosterone ¥u|E AN 4 vty vy g
d} lth(Armarios} Castellanos, 1984; Orr %,
1994 ; Srivastava %, 1993). o83t A3+ Yazawa
$(1999) 8] A2 A7 = Bud v e, S
2Eg 20 g3 Fgo2 YA ¥ corticoster-
ones] 718} testosterone?) 7+A7h dojytony, A
2 X 9] apoptosisS ST 2N BN E G
g2 )3T sk Liu 5(1996) & Sut2g8 2
o gla) e nA, 2, e §71 282 FHAAM
2] X7 I3t BA3 FrhsRen, dxHd, Al
pah oA e @E 33t F7HERAGE B
2, ¥ AF Rl DNAS] 233 &4ge] F7HEA
O3 B Rgo 2N LutAER 2L ¥ 75 TS
A £ Aoz sy, Su2Ed 20 o A

£ a7 71 AEE A3E QoA Hed, Katiuk-

hinz} Maslova(1984) ol &j3ld &utAEd2E
& FA AP T} AT Gl FAHAGE BX
3tglem, Turakulov 5(1993)-& ©7) $utAEF A
E e FHol Qo] 7 3284 triiodothyroni-
ne(T3) 3} thyroxine(T4) ] 4|7} F7H At B
a8t Kurivama $(1998) & &utAEd28
& vhg-2olA e BFT 7 FrlFH R vt
AT, =7 59 F93HA AUt FEHNoH,
CK(creatine kinase), GOT(glutamic-oxaloacetic
transaminase), GPT(glutamic-pyruvic transam-
inase), LDH (lactate dehydrogenase) 5] &7}d
v ALP(alkaline phosphatase) 2] 4@ o] U
Ebgtiy Busgich £, QHZE o] B Fd
A &ut2EG2E Fag A3 Aol SUHEAG
£ A37F 23 (Mazur-Kolecka 5, 1994) € u} 319}
et 27 A £4 ¥ 9FE VX 3l
£ ¢ F itk ol# g SutAEH A S L A 7]
&9 AT ENAM B TE2EWIE FHIH oY, &
A" =829 dehydroepiandrosterone sulphafe
(DHEAS) 9] W38 a3t Axe A9 gt 9

Bol AFe) s AR shaA A (Hypo-
thalamus-Pituitary-Adrenal) A|8] Ao 2 2o
HE o8 714 32&e] guldrh. DHEASE cor-
tisolz} cl¥o] A ANA 714 Fo] EHlEE 32
E(Parker, 1999)9 28 @7] &o2Ed 20 h&
W3t Qg Ao wddr, 2228, ¥ d7dA
@7 Su2egAg e 43 Y cortisol
3} DHEASSE S &4%o23 DHEAS? @7] &
WaEd 2o gid v G55 doln A g e,
2E# 20 W3 APFFE AT § 2EHIN &
AL #3318}y Eleutherococcus senticosus®) -
29l 7}x.27¥ (Siberian Ginseng : SG)& 9718
E41 33720 o) TYoIM X BAR o] §H]
star, 5 <GP disk AU AFEE FUPIE F
£o] itk R (Hikino %, 1986) 9@ u} Uct. weh
A AN E 9 AF A e WY WstEs #F
FomM SGY @) FU2EH Lz g I AEY
2 BRA2M 9 71eAS otz skt

I xi= 3¢ 2y

1. BANSE

453" BALB/c 3 47 (18~20g) 4012l
12417 § 371 (08:00AM ~08:00PM) 9} 24 + 1°C
SE FoA 277 BB EE A BAE FAAA
2, Zt AFEE o] ALS sy Holgt 2L A F
AEE 3. AT (SG) A2Fe SGAY
(200mg /ml) & 254 0.16mg /ml= 3§43l 35
7+ g5

2. AEAA g3

AF ) AR E AT E B3 YRR} Fo] FE
2 3lo] T EE PP IHANA SurEd
2 (Immobilization Stress ; I-)& 23550} E3
mele} el &AYE AAE] st gz g
9] 7} HEg Ay BASY AU FHis)
Al F

2EY 2 BAAE 308 120822 SG AT
(SG treatment : T)3} SG 8] 2] (SG non-treat-
ment : N)o2 B73le] 308 SG A2+ (I-30N,
107}8]), 30% SG A2&(1-30T, 107}1)), 1208 SG
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d] & 2] 2 (I-120N, 5u1)), 1208 SG A &)+ (1-120T,
srle]) o] 42802 o] BAFHT ol& 2T
(Control group : C, 107}a]) 3} vlwslych £EH
2 Rhe 14:00~16:004k0)9) B3Row o) A)7HE
gtol AP Es h22 FA F4¢ FUHUT

3. B A U HHEY

2Ed& F37t 29 AF 4FE AF £
AES F A4 Edg A3

ANE gAozhE Y& G7] A8 e A
oA oF 1A7F FA g F 47, 3,000 rpmo A 1583
44 et ¥HE £ UG 2EE 3L
APEe] Welg Aisslr] Sst] EHY7A
—70°Cl B3

4. @™ DHEAS?} cortisol &4

33 DHEAS%®%E DHEAS RIA kit(RADIM,
Italia) & o435t 2334 x, BH cortisol s &
cortisol RIA kit(RADIM, Italia) & o] &3t =4
st

5, EAIE 24

iz 4827k ¥4 DHEASS) cortisol 5%
Zoldl Uit F994 7132 Y3 Statistical Analy-
sis System(SAS, 1992) 74 packages] ANOVA
v & o] g3l f-o]4 AAF} Duncan’s multiple
test®& AA U

Mz =

P2F(C) ol W3 @7) SutrelgA(IS)E e
2E7ve] 8% DHEASS} cortisol 555 &43 24
7 Table 134 74},

1. ©7) SYlAEAof cift @4 DHEAS 5k
&}

@7 SutiE 2o tiste] 7hA).2.29 (SG) A2
3 M Z 2Tl ojA izl uis) A2
@3 DHEAS ¥% 7473 3L Qo 308 2E
g FAIFAE FAHR Fetolg HolA) &
ket SG HIXEZelA tlz2 5.33 £0.76 pg /ml

o) t)3te] 308 AE# 2 B3H(I-30N)A) 4.33 +£0.71
pg /mlz $94 Qe 74 AFE BPon, 1208
B3 (I-120N)A] 3.71 + 1.48 pug /ml2 FFHA #
428 JeERIATHp<0.01). SG H]2FAAE d=
2 5.33 +0.76 ug /mld)] tiale] 308 2EH A B3}
(I-30T) Al 4.41 £0.49 pg/mlZ {24 e Fh
AFE B}, 1208 ¥H(1-120T) Al 3.48 +
0.29 pg/miz #3¢ 7AE Jehi A (p<o.
01). 22} 3087} 1208 AEH A RO BT
A 28 U SG Aol i BAF Aol HolA ¥
lg=4

2. 0| futAE Aof ot €H cortisol S HH
8}

Table 10]4 Bz vle} o] ©7] £HpiEd)
2:0) thsted J1A 2w (SG) HBEH wiAETE =
ol QA Tl uls] A cortisol L] HA
3 Z7H8 BAH(p<0.01).

SG HIA AN 2 4.68 +1.28 ng /mie] )
8lo] 308 2Eg2 REI(I-30N)A] 12.29 +0.95

Table 1. Comparison of serum DHEAS and cor-
tisol concentrations between Control
group and Immobilization stressed

groups
Serum concentrations
Group!
DHEAS(ug /ml) Cortisol(ng /mi)

C 5.33 £0.76* 4.68 + 1.28*
1-30N 4,33 £0.71% 12.29 + 0.95™
1-30T 4.41 + 049" 10.25 + 1.47¢
I-120N 3.71 £1.48° 13.40 = 1,05¢
1-120T 3.48 £0.29° 11.24 +£1.42*

2> Means+SEM within a column(DHEAS) with dif-

ferent superscripts differ (p<0.01)

abcd Means+SEM within a column(cortisol) with

different superscripts differ (p<0.01)

! Abbreviations are C : control group, I-30N : SG
non-treatment (immobilization stress for 30 min.),
I-30T : SG treatment(immobilization stress for 30
min.), 1-120N : SG non-treatment (immobilization
stress for 120 min, ), I-120T : SG treatment (immob-
ilization stress for 120 min.)

—117 -



ng /ml2 8A§ Z718 1Y 2 (p<0.01), 1208 2
FH(I-120N)A] 13.40 £1.05 ng/ml2 Z7}atith,
SG A eI E N2Z 4.68 + 1.28 ng /mldl] tisly
308 2Eg A 23(I1-30T)A] 10.25 + 1.47 ng /ml
2 A 2718 BY2(p<0.01), 1208 23H(I-
120T)A] 11.24 + 1.42 ng /ml2 Z7}elgct. 7ML
29 (SG) A it WsE FI% A5, 308 >
Eg& RaagoA vlAz(1-30N) 12.29 £ 0.95
ng /mio) W3ty A 2(1-30T) 10.25 + 1.47 ng/
mz {94 7#4E Jep)den (p<0.01), 120%
2B 2 RRagdE v elF(I-120N) 13.40 + 1.
05 ng/miel vlste] A2 (1-120T) 11.24 +1.42
ng /mle] FEZ 93 o] (p<0.01) & B 2E
22 QG A} cortisol BH19] JAE HAY &
AR}

N.z &

ARAe ARERE A T\ Aol 7ER
£ A% o|2RE AL BREF] ) AAFSHENA
corticotropin releasing hormone(CRH)-& #4]3}
T ol Ml APl AEHoe] adrenocortic-
otropin hormone(ACTH)& W&# %t} o]&A
#ulg ACTHE ¥A9AdMe] cortisolst DHE-
ASe] BEuE dos|A ErH(Axelrod9} Reisine,
1984: Rivierst Vale, 1987). @7] £ 2EJAE
we AFA FFHom DHEAS A9} cor-
tisole] 71 #AY 5 A=, ol Parker®
(1985)9] dFolA 2Ed 2o} o] A A
DHEAS?| 7tAs¢} cortisole] F717F dojwtia §
Azt YRty ow, o]z DHEASS} cortisole] A
FE39 Pregnenolones] thA}7} mineralocortic-
oids$} adrenal androgens®) A2 E Wi} glucocor-
ticoids A2 2 ol gozN dojdrtx o} 3
3 A oby WAA 4T Uk olHAT BHE
2EfL R uEt TR HIE B,
DHEAS®] 74 tzzo] vl3ty LEHE F3AZH
o] Zdojgd wel ¥ 5 DHEASE=7l ZAase 73
%vii‘iif_, cortisole} - tz7tdl] vl 2EH
22 BAAZ0l FUHe] M2 85 cortisols2Y F
718 BHh 339 cortisoldH]= H41uA vigl &

AYAY 4ete AP ¢ glon, g% AE 3l
o} BitE dol Bolel 7R ¥FE vA 7t Aok b
g 2EH L0 o3 T2E AEHIE YA e 23
Mg S8 AFAANA 372 7R LA E &5 §F
3 F @] SubiEg 2 g iy WbsE 3
# A3, @] Ser2Ed L oA ¥ F DHEASH
Fole 94 WIE FA 324 cortisolg-Eel
2o F7HE A e 8- T3 4 AN (p<o.
01). o]81g AFAZ Mo} 2EH X 43 Al €8 ol
] cortisol#H| & JAFEE ¥ AEH2 EFEA
o] Fgo] AE AT AlEHE) £ AT E Bt &
7] &ut2ed 27t ¥ £ DHEASS) cortisold]] &k
£ nX3 glon, A=g 2 ot cortisold] ¥Hg-A]
2A9d 5284 DHEAS T3 2Eg 20 6kg
FozH 2Eg 2 &0 7H3 A ARZA o] 8-d
F & AL ARHT ES /AN 2EY
2 R EF7} Y&S BAFo o]F 3o F &
Efx Ed249 348 71T & IA =HU

V.2 ¢

©@7] &upAEd A7} P cortisolzk DHEAS ¥%
o N G ol I @7) SaAEFHA(IS)
& de BALB/c <7 A9 ¥A cortisold}
DHEASHEE WA HY S (RIA) S o8-8l ¥
A8k}, 2 A3 cortisold] A4 302 1SE we o
F(1-30N) oA dizZel Hish 449 F718 B3
27 (p<0.01), 1208 F3}(I-120N) A= djz=d
of vla] 23 F718 Bt} 72T (SG) A
HFNME 308 ISE e 2F(I-30T) oA =
o W& 93 e BAR(p<0.01), 1208 ¥}
(I-120T) M= thzZo) vl&)] f-2H o2 el
%2 Jehi k. SG A2 viAE T BEAA
cortisol?) A& F71E FAY 4 AUk 0%
B3} 2804 SG vl 2+ (I-30N) o ¥lsfl SG A&
(I-30T) oA cortisol'®Ee] f2AQ 7H4AE e
WA, 1208 33 2FdM= SG uAZE(1-120
N)o ul3] SG H2]#(1-120T) A cortisolxE2]
Fel A9 7H2E el ol¢) uts], DHEASS]
735 30% £9H(I-30N) Al hE2 vl 24 e
4 AS Bgo), 1208 £uH(1-120N) A 9=
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ol vls] SoHA ZAAE YA (p<0.01).
SG AgRAME 30% &uH(1-30T) Al W=Zd ¥
3 f94 e A YL rgou, 1208 &4
(I-120T) Al diz=ol w&] & 7HAg Yehy
AH(p<0.01). 2t 308, 1208 B3}2§ BT
A SG A=l digt 523 Aol ). e 2
ATE Bt ©7] Gupolehe F3E 2EF 20X
¥73l2 DHEAS/H A&8og Z2go2H ©)
&utA~Ed A7 83 cortisols} DHEASe] 938
AL & & 5 ANeH, o|& F3lo] DHEAS
7} 2EZA FE TEEYS AT F AU

VI. el 824

1. Armario, A, and J. M. Castellanos. 1984. A
comparison of corticoadrenal and gonadal
responses to acute immobilization stress in
rats and mice, Physiol. Behav., 32(4):517
-519.

2. Axelrod, J. and T. D. Reisine, 1984. Stress
Hormones: Their Interaction and Regu-
lation. Science, 224:452-458.

3. Hikino, H., M. Takahashi, K. Otake and C.
Konno, 1986. Isolation and hypoglycemic ac-
tivity of eleutherans A, B, C, D, E, F, and
G: glycans of Eleutherococcus senticosus
roots, J, Nat. Prod., 49(2) :293-297.

4. Katiukhin, L. N. and M, N, Maslova. 1984.
Dynamics of changes in red blood in rats dur-
ing acute immobilization. Kosm. Biol. Aviak-
osm, Med., 18(3) :43-47,

5. Kuriyama T., K. Qishi, H. Kakazu and K,
Machida, 1998. Changes of physiological fun-
ctions in rats induced by immobilization
stress. Nippon Eiseigaku Zasshi, 52(4):647
-653.

6. Liu, J., X. Wang, M. K. Shigenaga, H. C,
Yeo, A. Mori and B. N, Ames. 1996. Immob-
ilization stress causes oxidative damage to
lipid, protein, and DNA in the brain of rats,
The FASEB. Journal, 10:1532-15388.

7.

10.

11.

12.

13.

14,

15.

—119 -

Mazur-Kolecka, B., O, Machala, A. Skow-
ron-Cendrzak, M. Kubera, M. Bubak-Sat-
ora, A. Basta-Kaim and A. Roman, 1994. Ef-
fect of immobilization stress on tumor grow-
th in mice. Neoplasma, 41(3) :183-186.

. Michajlovskij, N., B. Lichardus, R. Kvetnan-

sky and J. Ponec. 1988. Effect of acute and
repeated immobilization stress on food and
water intake, urine output and vasoprdssin
changes in rats., Endocrinol. Exp., 22(3)
:143-157.

. Parker, L. N., E. R. Levin and E. T, Lifrak.

1985. Evidence for adrenocortical adaptation
to severe illness. J. Clin, Endocrinol. Me-
tab., 60(5) :947-952.

Parker, C. R. 1999. Dehydroepiandrosterone
and dehydroepiandrosterone sulfate produc-
tion in the human adrenal during develop-
ment and aging. Steroids, 64(9) :640-647.
Rivier, C. and W, Vale, 1987. Diminished re-
sponsiveness of the hypothalamic-pituitary
-adrenal axis of the rat during exposure to
prolonged stress: a pituitary-mediated mec-
hanism, Endocrinology, 121(4):1320-1328.
SAS. 1992. SAS/STAT Software for PC.
Release 6.12, SAS Institute, Cary, NC, U.S.
A.

Srivastava, R. K,, M. F. Taylor and D, R.
Mann, 1993. Effect of immobilization stress
on plasma luteinizing hormone, testosterone,
and corticosterone concentrations and on 3
beta-hydroxysteroid dehydrogenase activity
in the testes of adult rats. Proc. Soc. Exp.
Biol. Med., 204(2):231-235. )
Turakulov, I. K., R. B. Burikhanov, P. P,
Patkhitdinov and A. I. Myslitskaia, 1993.
Effect of immobilization stress on the level
of thyroid hormone secretion, Probl. Endok-
rinol, (Mosk), 39(5) :47-48,

Yazawa, H,, I, Sasagawa, M. Ishigocka and
T. Na kada. 1999. Effect of immobilization



stress on testicular germ cell apoptosis in (B4LEA : 2000, 1. 21, /3994 - 2000. 3. 15.)
rats. Hum. Reprod., 14(7) :1806-1810.



