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BIBRE t L E Y DITE) « N MFHIBIF
cortisol & T cortisol-21-sulfate {c>W T

SRAFEXFANEZ=H2E (F : BBa—HRD)
SRA¥EFLHEARNEEZRE (5H  EREHHD)
7S H K — BB
(BBM49E10AR 6 BZA)

AROEL I T 5 £ K OBREHEIEL O T T E&KE)
BRoR+THEico>w Tk, Selve dx b L xFEH
LIk, £ OMRMBIATVE. TEGEIERRT
AR, KB, B, RE. = — 7 rHERL L oME
BEELES 2 b L 2OWEN, (LEHZ L L2ELY
T <{, psychical stress & L TO®RMHK, ~&.
B, »2\idBic novel stimulus it s ant:
EoTobiiicRIET s c&sontnwal,

—% ., i NSRBEOELES LT LT
THREBIO VTR, rrEVYIRBLTHEL DA
hTwz. Hb, EBicL o 2FEIHELLS v b
HTHREr Ve Y OBRBIIVBUORTHEROVE
L, XE#HES o b ORKTHAEBcDED  estra
diol 2§ 3 LHETEHLHIBMEN L LY, Ko
SMEERET 0 RHERKABOKICE Y 5 BH+
VEVDEBTH LI EHBHMONTVSY,

TEARBROTH Lo Bic >0 T, BIBHH
W& DETFLAES 5 D  running wheel activit-
y i dexamethasone o5z kvEET 2 LY,

dexamethasone O # 5 ic & v 7 » FOEHED
running wheel activity B R4 25 Z & BHEsh
Tw3Y. NEIBHEHS » ricoWLTiF- 74 open
field test ORIGIC >V TORBEE LT L b —H L
BOusY, EREOWETIR, £ OB O FLESKY
MThsLBREATVEY. LOLUKNSEIBRE
27 o4 FHBITHCEEICS L 2B Ic>WToHE
1L, o TZTOEABFE VTSRO RY
£\,

E#I3 cortisolFk) RUZOHBAASRTH 3
cortisol-21-sulfate(F-s) ® open field test iz &

33 —MESMICELIRBIOLWTRFAL, BF0
REEEBOTHRET 3. ;

AHETIE, BRI T cortisol R¢* cortisol-
21-sulfate DABEESIC L 2THLOTLRT glu-
cocorticoid & LToORBEDHBIc>WTHL»
L, ERITEARLVE Y B510L0 3505178
FEHEHES » rOMS LA L 2R ICHEEhER
#L, ERI T3 cortisol DB S 1c & 3 1TH
LoZElLL GBRHE{Lic>V TR LK.

RS A U1 Rk

{(I) cortisol BU cortisol-21-sulfate ® Xk
RESICL %

1. ®ieHE

EEBNRE LT Wistar RS » 2 EHL ALK
QIHICHEA LT~ . RV T RTHERT L
L., #YxzvyvERIENEKEBEHIEZ, FRi6
BEA 5P 6B % TH, 4k 68 SBE 6B % TR
DHA I NVTRE L.

BHEBICKEK S, open field test” (%) % 3
[IETTL ambulation D iz &k » BB OEHEIc &
MWL ICEML., —BI0CF>%2 3BicbIFER
I AR I

1. % 18 cortisol 3mg

2. 82¥ cortisol-21-sulfate 3 mg

3. B3I MEELTAKDOA]1.0ml
2BAE—F BB L L Tl.0mEZhEnHFRE
Trh®2BE0E®RTBEETRBIES L, UTo
BE2T-1.

1) —BEH: oHilE

Endocrinological and Behavioral Studies on Adrenocortical Steroid Hormone
: Cortisol and Cortisol-21-suifate. Tomoichiro Hisada, Department of Internal

Medicine () (Director :

Prof. K. Hattori, Chief of Labortory : Assc. Prof. S. Miy

abo), School of Medicine, Kanazawa, University.
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—RESM ORIE I Hall ® open field test
rHVE. ChiRlERTLOcEENOMERE
BT, toNERKARIBRESH, KERE2 1R
TEIEHRRVFIREIORYShTVE. ¥ 5IKA
ohLh 580cmDEE 21007 » FOEBRBITLRE
L, BEBoANELSGFcBEBEAsSh3 LS5l .
open field test OMETICH A>Tk 5 v b % & —
Ler—vkoBrcBoHL, Kod@o—ERL
iKBE, oL S ISMAIRTITHZEEL /2.
—WEBHORIED DD/ 54— —L LTIk

ambulation (347)

rearing (I kb))

pereening (¥EER)

grooming (-5 AW)

- defecation (%)

D HEEHAWM Y LFf. ambulation 35 o + DO fE
DAL EHERED 7 a v 7 28] - kEK%E 720l
L LT#&bL. rearing, preening, grooming I
Z0FHOHBEM T, defecation YEOMTED
L#. open field test 15 v rDEEOFEE %
VXLARERL, BEHOR: 24% 88, 51060
BefEiNic 2 ~ 3 BB IcHETT L 7.

Fig. 1. Apparatus for open field test

i}

D F 7Y a-rYyRUF LS Y2713~ EOfll
E

WA EAE L, BMBERLAE L rBicHE2R
HEEL, #BF 7Y 2—4 i3 Seifter 5V 0Kk
kLT, B3 Y27 34—+ Reitman 5
OHEEUTRIELL.

3) MhaAFaz7ovollE

g 2RI L, HREE~ YY) YTUEL -
HEE CERMH >0k %: 513, ME258,. &k
L, %8 Van der Vies® o B L THRIE L
1.

4) UREER

roEBRL . 200g0 Wistar RS » M12
% 38ichir Sanfood oW oI TREL..

s

i) E1# cortisol sodium succinate 15mg

ii) ®28 cortisol-21-sulfate 15mg

iii) I MBEELLTHERK 1.0ml
27N FhERKTL.0mlEn 3 L5 1cHEL, 50mg
OABRERRICBLIE, BLrEEBET @B
L, S>B8Brzhehl . ImzEBE TicEy,
Wit105megx s, TARCEBRL, KEKL2—B&R

Fig. 2. Schematic drawing of apparatus
for open field test.
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YEL, SERZAEL ..

. K

1. ambulation

K 3R & Dic cortisol BTREILRAT (54
B4) 2RV xToRTTHBELD HMT 3
ERlich b, BhTLESRAT BTEY), B TAT
(4384). BT (W5E4H). BI0RAT (B0ASY).
#1357 (58HL), FUHAT (1388) TP +HIT
RTEBOEEOLABBY Sl (U test P<O.-
05). BEBDHAMTORE, 242 LB L ToOMmBMN
@ ambulation OEBIICREBOEMNE D SN
(F (1.18) =7.78 P<0.005).

cortisol-21-sulfateBt T3 E11T (5484) BIA
DFRTORTTHRE LD bEVEERL, UHT
SEIRET (5484), E12RT (5684, HBURAT
(138%8) 2RVETRTOATTEEO LR ARL
7= (U test P<0.05). #B89HIrOKER, @EERHE
®» ambulation DEBICRAEROEMNBH S Ik
(F(1.18)=39.34 P<0.005).

cortisol & cortisol-21-sulfate © HEE T 28
2RIT (3084 »oEIRAT UTESY) £ T cor-
tisol-21-sulfate BicigMOBERHS SN 3 BHED
ZrFY o, SEMFCTHABBCAROESH
ot (F(1.18)=1.92 P>0.05).

2. rearing

K 4R &5ic cortisol BT T+ XTORAST

2B THEBLY bEWVMEERL, SHTHEIRA
T (32849). #HH AT B7TES). HTHT (458
4), BIIAT (588SL) THEOHEMHGB D S h i
(U test P<0.05). LB OER, mHEEO
rearing OEH I FEEOZBED Sk (F(1.18)
=12.16 P<0.05).

cortisol-21-sulfate BT &I XTORATIEBWV T
HBELYOEWVEARL, B THEIAT (328
%), ®mHAT B7AS) »oH AT (45ER). &
10&47 (508 4), #13AT (B8ES) TEEO LA
BB Shtz (U test P<0.05). BB 458S O
HER, BRMO rearing OXBCIBEEOE MR
»oht (F(1.18)=19.86 P<0.005).

cortisol B & cortisol-21-sulfate Bl 2R T
BESRAT 37D »o5&HIAT (50A4D) T
cortisol-21-sulfate BicEWEMMAE G- BB E
DERFUE, -T2,

3 . preening

K5icRT &£ Hic cortisol BTIIEBICH ~
T, BB 1R T QLIES) TET LEHoRTIZE
#THrah, FHAT QAL BLHETGLIES)
TREBOLEBBD SN, L LuMo2EEL
TOE#HD/*% — v i ambulation % rearing
DEHBHEEREZEIRD SN, - 2.

cortisol-21-sulfate BTiz% 2RT (32HS) »
S5 RT (3784 s THEBLVEME (5 BES

Fig. 3. Effects of cortisol (Fk) and cortisol sulfate (F-S) (3mg,
every other day) on mean ambulation scores in the open field.

o———g control(N-=10)
0= ——=0F & 3mg(N-=10)
A— —AF s 3mg(N=10)

80

404

Number of Blocks Traversed

20

before 9 11 13 16 18
injection 30 39

2 24 2%

52 exp. day

29 33 35 3
50 58 73 postnatal day

» Significant increase in the activity compared with control
group (P<0.05 by Mann-Whitney Utest)
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RITEOAE® 2RLTVEY, DERoRTTEN
RBELEROEBERL, 2L LTOEFH -
bHOMEERLL 1.

cortisol B & cortisol-21-sulfate HOE O £ &
g =V bEROER D 5T,

LD LENOBNTATSE L, ZELOEFE LR

H

T~ B2BoRTHEIEVWEERL, AT
2FEhs i LREMBED SR,

4 . grooming

cortisol, cortisol-21-sulfate RUOXBE 0 3 #
L& grooming OHBERKIIDLEL—E BRI
BHohiih- 1.

Fig. 4. Effects of cortisol (Fk) and cortisol sulfate (F-S)(3mg,
every other day) on mean rearing scores in the open field.

@mang control(N: 10)
Om = =OF-k Smg(N:LO)

A e F-5 SugiN W)
129 i

Number of Rearings

AN
{0 AN

\ by

A

)

/
'/

before 9 11 13 16 18
injection 30 9

=

*

2 4 2% 2 IR
50

52 exp. day
58 18 sge in day

Significant increase in the activity compared with control

group (*P<0.05 by Mann-Whitney U test)

Fig. 5. Effects of cortisol (Fk) and cortisol sulfate (F-S) (3mg,
every other day) on mean preening scores in the open field.

®———@ control(N-=10)
O==—OF-k 3mg(N-10)
4 A— —AF-5 3mg(N=10)

Number of Preenings

before 9 N 1'3 1'5 18
injection 30 39

2 24 26 29 3 %
50

52 exp. day
58 73 age in day

» Significant increase in the activity compared with control
group (P<0.05 by Mann-Whitney U test)
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5. defecation

cortisol & U cortisol-21-sulfate o i 8 & ki
SHAEE L DE VRN & - 7248, HEETENC 3 BRI
BEREOEtEED o h 1. XN 3BEHATEE
haZlicgboEmERLE.

6. &EHM

K6icRT &Sic cortisol BTRFEH®I3A &£
DHBBI N TEROET 7S 5 h, KEHIMH
BAEB- TEREL S K.

flu5, cortisol-21-sulfate BT 2B & O B
CEBOEMIZDS>hEh -1

7. XERBER

F1iwRT &5z cotisol BT RMBEICH~NT
Mg, 1, BBOoRERICHERORBDU test T h

33

#hP<0.005. 0.02, 0.05) »@EHLhi.

cortisol-21-sulfateB iz j2, BIIcEBOE I
Avontih -k, WRERCHEROMM (U test

P<0.05) m#&Hoshit.

8. FrVa—-¥v, Frt3v27 i+ - ¥RUIM

farvygazsov

% 21RT &S5 cortisol TR 7Y axy v,
Frtsvz27ir—YiEROHMU test Zh &
nP<0.02, 0.02) A oh, MParsFazxFo v
BEBOET (U test P<0.005) H&EHShi:.

cortisol-21-sulfateB¥ Cl3 BB L OflicEEDOE
LREBEDShE, - 1.

9. BLAESER

£3IRTLSic cortisol BT MBI L~

Fig. 6. Effects of cortisol (Fk) and cortisol sulfate (F-S) (3mg,
every other day) on body weight gain.

weight galn
om

200 @——— control(N-=10)
0= ——0 F k(N-10)
180 A F-5(N=10)
160 R
140 &
2 //:
120 %
v °//:/ *
100 // s . /,,.o'
A P
8o /k,,t . __,o-—""°
/ -2
60 2R o
= ’n_.,(r
a0 . o
e - ol
£ 0,-‘0’
20 ’// -
before 9 11 13 15 17 21 23 25 28 81 M 3 40 52 exp. day

injection

» Significant inhibition of weight gain compared with
control group (P<0.05 by Mann-Whitney U test)

Table 1 Effects of cortisol (Fk) and cortiol sulfate
on organ weight.

Treatment ;I—\;l(t)é()f L(,i;re)r K(ic:;n;ey A‘rzfg;al szlge;l Tf(lig)lus
Fk 6 [4.7040.20|0.8240.03 | 11+ 4* |0.15+0.05| 35+12°
F-S 7 4.37+£0.31|0.76£0.07 16+ 4 0.19£0.03 | 124413
Control 6 4.50+0.35|0.79£0.10 15+ 4 0.19£0.02 | 107%17

Mean+ standard deviation

Significant difference vs control was calculated
by Mann-Whitney U test : x =P <0.05; * * =P <0.02; * »* =P <0.005.
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TAEREBOEROBRVMBA S hizh, cortisol-
21-sulfate B TCRINBRELOBEROZRZ D S
nighp-1fo,

m. n &

1. cortisol Bz ¢f cortisol-21-sulfate #& 5 ic &
% open field test icBWTId
rearing 73 & ® exploratory behavior (#E#* 1T
B) BAET N, o5 4 — 5 —TUHEEOE(L
BEDOOED S .

2 . cortisol ¥5 TiisEHLE. BARME., Y v
MRZERE, TERAME, RREMFERZ LD glucoco-
rticoid fEANFERTH - fo b8, cortisol-21-sulfate
BETRIASOE BN EEL<BHo0lEd-
1.

(1) cortisol UL cortisol-21-sulfate ® HP

B LEDRARIZDONT

AEBR T cortisol U cortisol-21-sulfate
5LV THERUCSE LOBLICHES » + &
BTy FTONREEENSILEBELL

1. A&

EERNRIE®R24B © Wistar TS5 5 r420T

WEs v 1B LE®RSAORIRES » » 30T (B
5., B ThE. ChoERER] LEAKSA IH

ambulation %

H

b, &S » P TRE®DHE X 0AERIIB T,
&S o~ b TIREHLEB L6l ZTHRAII

1. 18 cortisol 3mg

2. ®W 2B cortisol-21-sulfate 3mg

J.HWIE WBELLTHEEDSL.0ml
%5 L., Z0M open field test 27w, BT
RMTEERL, BBER. FrYary, Frsvz
71+ - ERUMFE VT 3R 7o E2FEEROF
ETREL:.

. SeERRi#K

1. 91835 v bicB T 5

1) ambulation

TicRT &SI cortisol BETE 2 AT (26
B4) £oE6RAT B58H) s THBELVEMT
ZERIMNL SN, BHTHEIRAT (284) »oH
584 (33B8S) s TEEoENAD SO U
test P<0.05). LH» LB oRATT I BE & B
Li-E#hEmRLI.

cortisol-21-sulfate #TRNBH L ~TE S R
T (3384) BT ~ToRT (B6RATHEEKRL)
TEBOLERER LA (U test P<0.05).

cortisol # &  cortisol-21-sulfate H#TRE 6 &
1T (3584) s TREBHEULEBHERL M. B

Table 2 Effects of Cortisd(Fk) and Cortisol Sulfate(F-S)
on Hepafic Glycogen, Hepaic Transaminases,
and Plasma Corticosterone

Treatment No-of gl;ggggn (10° grel?ta;tglcwet tisse) collz“giacsgsltaerone
rats |[(mg/gWet tisse) GPT GOT (xg/100ml plasm
Fk 6 1964 +£598* 1832+£512* | 14324+250* 8.4+1.7*
F-S 7 850+ 336 1202£158 9524129 30.3%£5.0
Control 6 710+314 1256+ 180 874+ 86 33.5+8.7

Mean+ Standard Deviétion
Significant difference vs control was calculated

by Mann-Whitney U test: *=P <0.02; +x=P <0.005.

Table 3 Anti-inflammatory effects of cortisol and cortisol sulfate

Steroid total dose Mean dry cotton pel-
administrated (mg) No of rats let (mg,+S.D
0 0 4 73.0+13.4
Cortisol sodium 105 4 47.8+ 9.4
succinate
Cortisol sulfate 105 4 83.3+14.3
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cortisol-21-sulfate B »s
cortisol,

TR (38E%) K&
&0 LR%ER LI (U test P<0.05).
cortisol-21-sulfate KR U*xtBEE D 3 Bl 0 53 B
DR, 2EKALBLTOEH vy - YiICEBERDE
BEHShi (F(2.39)=3.26 P<0.025).

2) rearing

K8wmT &5 (31

cortisol BTz E 4 R1T

35

(3684) THBRBEXVFEOHM
LirLxoftd

BE) LELAMT
pBE»ont (U test P<0.05).
RITTHNBER LRI CELERLL.

cortisol-21-sulfate B Ti3E 4T GI1EHS) LK
BicsuwTid, B6RT 3584 2RV T RTD
KT THBBL VM 2EEIH Y, SHLTHHS

RHiT B1ES), BHET

3384, B THT (388

Fig. 7. Effects of cortisol (Fk) and cortisol sulfate (F-S) (3mg,
every other day) on mean ambulation scores of “young”

rats in the open field.

Number of blocks traversed

@——@ control(ns14)
O-----Q Fk Smg(n=14)
A— - —A s 3ng(na1q)

50 4 ’ *

e . .0 /

TR N e
L / RN
A X/ °\-3~<\_,.
g 7 )
20 1 ,‘-'/L\‘ . I

v v T v Y
before 2 4 7 9 11 14 16 13‘
injection 28 35 38

exp. day
postnatal day

Significant increase in the activity compared with control
group (P<0.05 by Mann-Whitney U test)

Fig. 8. Effects of cortisol {Fk) and corltisol sulfate (F-S) (3mg,

every other day) on mean rearing scores of “young” rats
in the open field.

®——® controi{nz|4) ﬁ
2 0-----0 Fk 3mg(n=l4) \
A—-—A Fs 3mg(n=14) ,/ ‘\
oA
10 , \
\ i
£ / \
£8 \
—-—-A

/
A

Number
IS

T T T T T T T
bef: ore 2 4 7 9 " 19 16 19 exp. day
injection 28 35 38 43 Postnatal day

= Significant increase in the activity compared with control

group (P<0.05 by Mann-Whitney U test)



36 A

&), BYHRIT (0HS) THEOLRSBEBD St
(U test P<0.05).

cortisol, cortisol-21-sulfate R UxIBEED 3 B
MORBAM OFKR, 3D rearing O Egh+
Y-V REBROEMNBD S h: (F(2.39)=3.78
P<0.025).

3) #othoT8B Lo/ 5 2 — 45—

preening Tk 3B L bICHEHUL-EHE2RLLE
BEELBLTEBETHA2E IATHELVEVELR
L.

defecation Tid cortisol B tf cortisol-21-sul-
fate omBRLICHBE L VEVERIZR L, AT
2FEh3EicBVERERL .

grooming RHHBRFEE S X b TR, IRB
—EDHEBIZA SNIEh - 1.

) FERBER

cortisol BTi3fuig, B, BIBORERBICAEED
#HD (U test #nh2hP<0.002, 0.005, 0.05) #
& o,

cortisol-21-sulfate BT llR, &, ¥ ORE
BiEBoE ML, & LAKWKREROHMBERHS
2Hohi.

2. BB Mok AR

1) ambulation

9icirT &L DI cortisol B, cortisol-21-sul-
fate BdFicHBBEIELULALESHERL, IR
BcEBOEREY oM 1. &AW O
BT IBMcEROZRZD O -1 (F(2.2

i}

7=0.147 P>0.05).

2) rearing

K10ic7/r¥ &L Sic rearing T& ambulation &
Etkic BB IcBEROEIED ShEh - 1.

3) zoofTHEn 54—y -

preening i3 3B CHELUL L EBHLRLEROE
fbrEBHo>tih 7. £ defecation T b I B
BicEEoE{bdBvohisn-7. grooming (3
HEEE B EbHTDEL, »ho IBMIc—FEoHRE
RBDBShED -1,

4) EERBER

FLicRT &A1 cortisol TR MBRICH~
ThiR. B BIMOZERCERORMD (U test
ZhZhP<0.005, 0.02, 0.05) ME DS,
cortisol-21-sulfate Tk s s EEOEbLIZ s
L BLADTH LB SRREROHIMERNSS S h
1. !

5 BHsrvaryry, BFrs5vyaris— kol

aNFIZXFOYV

£51FRT LS cortisol HTRIF/ YV a»r v,
Frsvz73+-BHBOLER (U test P<O.
02, 0.005) Maoh, MFarFazsovicEE
DET (U test P<0.002) & »H oht:.

cortisol-21-sulfate #TR=FHHicEEO LI
ot

m. i &

1. $ES5y MBI 3RBEIER] LEKTS -
7z. L» L ambulation e 8L iFTHEBz T}k

Fig. 9. Effects of cortisol (Fk) and cortisol sulfate (F-S) (3mg,
every other day) on mean ambulation scores of “adult” rats

in the open field.

@&———e control(N=10)

O = —0 F-k 3mg(N=10)
A— —aF-s 3mg(N=10)
3
$
®
E 504
=
v 404
E 4
8
[
2 5
-]
.
5 204
E
z
104

before 2 5 7
injection 48 53

15 exp. day.
59 61 age in day
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Fig. 10. Effects of cortisol (Fk) and cortisol sulfate (F-S) (3mg,
every other day) on mean rearing scoresof “adult” rats in the

open field.
- e control (N=10)
1  o-———0 Fk 3mg (N=10) P
a——a  F-SImg (N=10) /)
8 /!
/7
/I
? 8 . s
g /D\ 7’0 (A= —a
5 . I,' \\\ o A//’(‘
3 e \\‘3’>// 5
2R P
before 5 5 7 9 n 1 15 age in day
injection 43 53 59 61 exp.day
Table 4 Effects of cortisol (Fk) and on organ
cortisol sulfate(F-S) weights
No.of Liver Kidney Adrenal Spleen Thymus
Treatment | ¢ (g) (g) (mg) (g) (mg)
Fk 6 |4.8840.55|1.2740.15| 14+ 3* |0.15+0.047 30+ 876
F-S 7 3.40%+0.14 | 0.894£0.04 20+ 4 0.294+0.01 | 303+46.5
Control 7 3.49+0.14 | 0.90%£0.09 21+ 4 0.35+0.03 | 25642
Mean + standard deviation
Significant difference vs control was calculated
by Mann-Whitney U test: *=P <0.05; * * =P <0.02; ***=P <0.005.
Table 5 Effects of cortisol (Fk) and cortisol sulfate (F-S)
on hepatic glycogen, hepatic transaminases,
and plasma corticosterone
. Hepatic
No.of [ Hepatic : . Plasma
Treatment glycogen (10 =Unit/g wet tissue) corticosterone
rats |(mg/gWet tiss )} GPT GOT (ug/10ml plasm)
Fk 6 6631330 462+ 102 | 1039 197 7.65%x1.49
F-S 7 299+ 67 201 30 651+ 52 24.17+£9.00
Control 6 329+ 61 199+ 29 630+ 33 20.93+8.26

Mean+ standard deviation
Significant difference vs control was calculated

by Mann-Whitney U test:

* =P <0.02 ;*==P <0.005.
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cortisol-21-sulfate O EFMBL LAFHA» KN T
HBLOIUBHIRES W

2. BBy hEBLWTRGES v bt L&
3175 ambulation % rearing OLEEFEH Shi
Mhotz. LML cortisol dW\Wwvbhbw 3 glucocortic-
oid fERII¥S » PTHEHES v rERL &L 512
ENY 0% .

(Il) #M cortisol DHRICDONT

ERI1., TIOR3 cortisol By cortisol-21
-sulfate ® 3mgERABEET 3LV HI>KBHRS T
DA Td 3. Hic cortisol-21-sulfate @M iz
S2WTREhBRILLZ DD, B3VIIAKRIHES
X h o cortisol-21-sulfate BEANTAREI LT
glucocorticoid fEHZRE M WEEOHKED cort-
isol CE{LLTERT2OhIESVWTRBLATHE
W, 2 T3I~NugnthB o coitisol 285 L T
D ER 1T - 12

1. EBAE

WHRELT Wistar RS> » r 2RV, ~B 8T
FTok IBFicbir, £%248 X b 8B cortisol
kehZThI~30ugre—rvBEE LT, MR
KR E-Fvilioal.0mzEAENERE T2, 4
#6380 x TRB WS L. cortisol 05K E 13
Fh®#h3ug. 30ugTsh - 2. open field test
%268 & 0 AE%638 = T12@EATL /.

iz}

0. JeRRRK

1. ambulation

BilicRe & 5 cduefr 5B TIBIRAT (438
4) THEOROBED Stz (U test P<(.05).
L LzOoRATTRMBEBEELUOEH L RL
1.

—%., JugnBETRIESRAT (BEEL) o
6HRT (3BEHS) THEOMMMBED S Kz U
test P<0.05). L Lo ITia BB & EHUL /-
E#rRLI:. BN ORE., 3ueB. 30ugH.
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Fig. 11. Effects of cortisol (Fk) (30ug and 3ug, every other day)
on mean ambulation scores in the open field.
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Fig.12. Effects of cortisol (Fk) (30ug and 3ug, every other day)
on mean rearing scores in the open field.
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Abstract

Glucocorticoid and behavioral effects of both cortisol and cortisol-21-sulfate
were studied in the male rat and compared with each other. Bahavioral effects
were evaluated by Hall s open field test.

1. Many doses of cortisol (3mg) showed significant glucocorticoid effects,
such as catabolism, gluconeogenesis, and suppression to lymphoid tissue, AC-
TH and inflammation, but the same doses of cortisol-21-sulfate showed no such
effects.

2. Many doses of cortisol and contisol-21-sulfate (3mg) markedly stimulated
locomoter activity, such as ambulation and rearing. Cortisol-21-sulfate seemed
to be more potent than cortisol. The fact that such behavioral effects of these
hormones were induced during a specific period of postnatal day 21-24 (soon
after weaning) suggested that there was a critical period for these behavioral
action.

3. (Characteristic effects of bothcorticosteroids were to enchance exploratory
behavior with stable emortionality.

4. Since a small enough dose to develop its glucocorticoid effects, did show
no behavioral effect, it became apparent that enhancing effects of cortisol-21-
sulfate on behavior was mainly due to cortisol-21-sulfate itself and not to
cortisol converteg in vivo from cortisol-21-sulfate.

To sum up, it has been a traditional concept that cortisol-21:sulfate is
inactive form. In this paper, however, it is clarified that cortisol-21-sulfate has
a specific activity to enhance exploratory bebavior but no glucocorticoid effect.
Thus it can be concluded that this hormone may act as a behavioral hormone.




