Inhibitory Effect of Cyclosporin A on Prolactin
Synthesis in GH3 Cells
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YrZmeARY VADO NTELSMBIITBIT S
7a s 75 vEANGIR ROV T DR
—3%3E GH i x v Tokes —

SRAFEFRAREH—ME EE 1 HRE— 8
x F O E R

v 7w ARY VYA (cyclosporin A, CsA) 12, REMEIERO AR LT, TEE, BIBKRE, B, B7KEEORS
WERECLEAL, FhbOBECEEY RETILAMbATW5 . AWETIE, CsA DTEAHRCRI D =575 v
(prolactin, PRL) BB I VEACRIETEHELMAENT, BET » F TEAEGMIgk GH, N1 5 REROEEE
o ®E L., SRRED GH filtx B« DBRED CsA W C2UREREE LcL 25, i PRL 812 CsA EHFE
TFizk LT, 100ng/ml CsA TIE 71.5% (p<0.01), 2000ng/m| CsA Tl 54.2% (p<0.0005) & AEKFECHH Iz, —
5, CsA Itk h#Ifar PRL & BCIRBEELRELRBD S Nich ~fc. CsA © PRL HHIEIWER L 100ng/ml CsA g
1285 LI THEE TH 7. T72, 100ng/ml CsA FAET T2URFMEEERBEIC CsA ZREL, IHKERERLAMEBTIZ, PRL
SWEEIL CsA EFMERBEFABEETEE LI X b, CA © PRL 7WHAGIERRTGHEMOELTH R EZEL LRI,
Wiz, B4 D PRL S WHIE, +70bb FRBFIE AL E v B £ v (thyrotropin-releasing hormone, TRH), mE{FE)¥:
=~ F (vasoactive intestinal peptide, VIP), s/ #— L= 5 (12-O-tetradecanoyl-phorbol-13-acetate, TPA), <7 F
YL 7Yy 2 AMP (N), O%-dibutyryl adenosine 3': 5 -monophosphate, Bt,cAMP), #/ v a4+ /7 5 7 (A23187)

ANz 7oA GH #ijla0 PRL B HAWTEARITH LT, CsA ALz 2 EE2 RIFTHME >0 THRE L. TRH,
VIP, TPA, Bt,cAMP, A23187 @ PRL fH{EEHRICH L TiX, CsA BB EELRIFI 1 o1, —F, TRH, VIP,
TPA, Bt.cAMP 2 X h5EE X hp PRL A485UL, oA CsA 12 X bl X hic. PRL mRNA AR+ ) IR 2 L
FF T AT RANE ) TRy bl TY R E— g VT, CSAK X ) PRLmRNA OZRBEERFATH Z &8
TERfe. LlEX b, CsA 12 PRL SEFORE»HET A2 Lk h PRL D4ASHEET IR, *OKRL LT GHAMlk

O PRL HWEETILHLDEEL LR,

Key words cyclosporin A, prolactin synthesis, prolactin release, prolactin mRNA, GH, cell

vrmaARY v A (cyclosporin A, CsA) 1, EEO—ETH
% Tolypocladium inflatum Gams IS I 11O T
BB FEIBOBKA VAT F FTHN, BA
R RYETHZ L0 D, BEBEIC BT 2ERRIET
e, #imt & 7 v — GEEEY, | WERET, ~—F= v
MRV I EDBEICEVHR TS, CsA 12, ~—THIl
EFAHA v &x—r4+v2 (interleukin 2, IL-2) R FOE&E
EAMIT A Lk 0 RENGISRERET S LHEMLAT
W Y, 19844, CsA AARFICER T2 MRPENESE,
v 7 w749 (cyclophilin, CyP) BMRAIEIhicZ st L b, A
EHOEREFCETAMECRRLERAR DALY, Tk
b, CsA 12 CyP LEAGBEERL, CarbrrEv YV
DHEETIZ CsA-CyP et h ey . ) VIRENOERE
By vip{tEBERETH A ALY = o — Y v (calcineurin) W&
L, Z0olY vE{tBEREM 2T TS, drv=a-Y v

R 64 3 A29H %A, P64 4 ALOERHE

DEBTH HEERTF (nuclear factor of activated T cells,
NF-AT) 12, BY VB2 T 5RTFEANOBTHEES
h, TORR L2 BETOREIHEhD Z L Hlbh e
Teo TEFWY, BEERENZ LI, CyP BLU ALY =2 =)
VIR T, MR, MTEE, BIRE
DORLSWHC L FEET A LN h-TRY, ThHDEH
MEEERUAOHB TS DAY H > T\ 5 A5
HWREZLRBY®, HE, CA REBATOT7 v Fe ¥y v&)
DA™, B EEBEOME ™, B KB BT 5
1V AY VEBOMEP %, EEANSWERCLEEBLYRET
LENBEIR TS, EEDL, CsA REPICERLHIRSE
ET a4 UnEFLRER LY, 72, CsA 5% 7 v — EEE
BABCZBWT, CSADTEE AL = v HRCRIETHE YR
H LR, BERERIEGELE v (thyrotropin, TSH), 72 5
2 # v (prolactin, PRL) O EFBELET L BEH B AL £ v

Abbreviations : Bt,cAMP, N°, Q?-dibutyryl adenosine 3’: 5-monophosphate; CsA, cyclosporin A; CyP,
cyclophilin ; DAG, diacylglycerol; EDTA, ethylenediaminetetraacetic acid ; FSH, follicle stimulating hormone ;
IL-2, interleukin 2; IP3, inositol triphosphate ; LH, luteinizing hormone ; NF-AT, nuclear factor of activated T
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(luteinizing hormone, LH) 3 X 'SRl R B = A £ v (follicle
stimulating hormone, FSH) O TFTHRAMRED Shizz & 28
HLTELD., LaL, ZhETORERITNT, £5HTD
BERERTH D, CsA oW AT A EEERY R L
RBEIDI . T TEAPWETIZ, BERS » + TESESMA
fatk GH. Mg % B\, CsA O FTE4MI B35 PRL K
IUEECRIETEENEEOERC OV TR 2T - 1.
HE& LU HE

I.REH

CsA 134 v FER RR) L 52237, [r-*P]ATP (it
EHE 3000C/ mmol) 127 =¥ % & - Uy 2y (HE) ORREY A
Wiz, /=5y b P40, kK= A= R F 0 (12-O-tetradec-
anoyl-phorbol-13-acetate, TPA), 7 F VA4 2V o »
AMP (N°, OF-dibutyryl adenosine 3’: 5-monophosphate,
Bt.cAMP), v a4+ 7 7 (A23187), b VoS
/b —1% Sigma (St. Louis, USA) 8% vz, BREBHIBR L
Vi 4 % v (thyrotropin-releasing hormone, TRH) 3 X ¢¢1fn
BYFEMMER ~ 7 F ¥ (vasoactive intestinal peptide, VIP) {27
F FEFRRT (M) & DA L. ZhUADORECErLH4
DFRMOTLN S DT RS T (KIR) OREE H 7.

I. #BRaissE

¥%7o P TEGCESHERE GH M, 196841
Tashjian ST X DB I hcBBRETH DD, RERLEV
(growth hormone, GH) 3 L 0° PRL %4, 215 = & 240
BhTa™. ZofMR¥IZRERS V- P21 RHD
SXICEOBEE DI 5EE L, 15% v~ m#E (GIBCO,
New York, USA), 2.5% 4fAfFifiE (GIBCO) % X O° 50U/ml
=¥ Y& 50mg/ml AP LvF A v v ERESATE A
F-10 $5# (GIBCO) THEZE L, SFREE L1, UTOE
Bt L,

. CsA @® PRL 9MICHd 3HE

1. % CsA REW 1 53 h~ D PRL S w4 5%
R

CsA RFEBAKBETH B 1D, =& 7 — LT THER LERICH
Wil o, WRBELT=2 —aAw A, 1, 10, 50, 100,
500, 1000, 2000ng/ml @ CsA FEET B B W i JEFE4E T 1o T 24R%
MsE#%, ko PRL B L.

2. % CsA BEC KT 5/ PRL B RIETHE

1, 10, 50, 100, 500, 1000, 2000ng/ml @ CsA ZZET H 5 U
FRETIC TSRS BE, HurRRL, Mk, =55 ¢
P-40 FET W AIH L, BERERAE, 745 ) LB &
h AP PRL % HhH L (Walker H075%), #iap PRL &
BEERWEL. - HMRAZARYTEOBAEES »
(BCA Protein assay reagent, Pierce, Rockford, USA) % Fi\+C
EELL.

3. ¥~ D PRL SR+ CsA ORISR
100ng/ml CsA FHETH5 VIFEHEETFTRR T4, 8, 12,
24, 36, ASHERAEER L IcBEDiEHIcR D PRL £ B4 JIE L. &
7z, CsA © PRL AW RIS THESNTHM L HT L0 ENY

BET2EMTUTORBR®T o, T7b b, 100ng/ml
CsA FFEET B % W IRFEIFE T C2URRRIEE Lok, BHrkh:
L, B S £ EREK (phosphate-buffered saline, PBS) 1zt
2 EEHH, Fioe CsA B F o\ BRI T4 = & 728
¥ CHEL, 24 L 0P ~0 PRL SWERHIE
Lic.

4. 55 b PRL OfIE

7 v b PRL O, ilOS v b Fes505v ¥ 7,
TN VAT A(TIV b Dpv) REACTRELE. &
Ty VAT AOBRER 0.7ng/ml TH 0, WENEBER
i 3.2%, WEMEBREIL 7.9~8.1% THo1.

5. CsA © GH, fiflaics-+ 5 im0 FEOBE

CsA o GH: #ifwicst+ 2 Mlask OB Ec>\\C, 100ng/
ml 7242 2,000ng/ml @ CsA EETH 5\ IIEELE T TU
BRI Lictk, BmabhEL, PBS CHIAEE & 5 Lis
#, YVFvv/=F v P73 VEE (ethylenediaminetet-
raacetic acid, EDTA) ¥ (GIBCO) % v+, HIfa % Hl X w4l
FBEREERL, PV Ry T A —2HCEEBEHRE®
h, EMROEIELEE L.

V. £ PRL BUERIMICHT S CsA OpE

CsA DEEF* S L RETA BT, F, MBNEK
PRL DB V35 CsA DB ST A FOERY
fiofz. $7ebb, 100ng/ml CsA FET 55 2EELE T
TH5DMER Lok, £%8 PRL BHRIBEFEHE L, 304
FIRBBICE P K S hiz PRL B4 RIS L7, PRL #H
FWEH &L LT, 0.2mM TRH, 0.2mM VIP, 100nM TPA,
0.5mM Bt cAMP 3 X OF 40mM A23187 % F\ 7=

V. &% PRL £ &MHEIMERICHT S CsA OZE

iz, CsA 28 PRL A AR RIFTHEBCSOWTRI L.
T7zdb, 100ng/ml CsA BN 5\ LS , @R
%% PRL £8BFIBIERYETAEA L INL, 24RsfRE L
7oBk, BHihd PRL 4 &% 8IFE Lic. PRL 4 & BRI BEEH) &
LT, 0.2mM TRH, 0.2mM VIP, 100nM TPA % I 7% 0.5mM
Bt: cAMP %\ iz, %7, CsA ORIABIZ X b, FOHD
PRL £ 8RB YEEZITENENMCOE U T OER Y-
7o, Figdbd, B2 U 100ng/ml CsA HEET 55 WITERF
T TR ], —AsEr e L, PBSwTHiley 3
BI%EHR LAcgk, %7712 100ng/ml CsA Sind 5\ 2 IEm it
Zhx, FMECEEERALHEINE L, 5REBICE P ERL
PRL 2% WE L.

VI. /—1> (Northern) %(C &3 RNA &7

RBIEFEN B 5 GH M= 100ng/ml CsA D B\ i2dE
IRIOL, 24ABSMIER L BIcEYREL, FAo T VBES T
=YV-T 2/ — -7 Rk A (acid guanidinium thiocyana-
te-phenol-chloroform) &1 X h#& RNA % L. Thb
B, DREUM 77=Uvsto7 v, 05%N-5 944 L4
NaYVEBEF VYA, 26mM 7 = VEES b Y v A (pHT.0),
OIM22AN D =2 7 =) 500u WX OMBEYERL
Fa—TWKBLEL. 2M BB+ V) v A (pH 4.0) 50ul, &
M7 =/~ 500u, Zu ok bh-LY TP I LTI

cells; PBS, phosphate-buffered saline; PRL, prolactin ; SDS, sodium dodecyl sulfate; SSC, standard saline
citrate; SSPE, standard saline phosphate EDTA buffer : TPA, 12-O-tetradecanoyl-phorbol-13-acetate ; TRH,
thyrotropin-releasing hormone ; TSH, thyrotropin ; VIP, vasoactive intestinal peptide
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100p] ZIEXRINZ, HNZ EI0LL ExFCLCEML, 15
SikAE, 4°1TCT 10000xg, 205 & L. EOLBRKE
(EB) #F0F 2 —7WBL, BOLED 7 = / — L HHRFT
WEBLAKRKBLEREDA VY ety —Akiz, I<ER
L, —20Cwic 1 Bff sy e, T oofk, 4°CT10000xg, 104
EOLEEYET, RNA OfBid 75% =&/ -/ Tk, &
SIELE EEYRS|L, BRIel. S50 RNA #%8
K 5004 THEMEEXLT RNA OFEERT-7%. 10ug HDHWIT
20ug ® RNA Eft% LIM &L a7 7T e FEET 1.5% 7%
g— A NLTHKEL, = b8t r— A BA85 (Schleicher
& Schuell, New York, USA) IZ7 v » 5 4 VI ®fT-72%, 80
CT2BBABELEZELE. FuAd 7Y 84 E—v g Vi
VA TV EL E— g VB [60% kA7 3 F, 5 xE
A REE Y — & EDTA %% (standard saline phosphate
EDTA buffer, SSPE) (20XSSPE: 3M #{k+ + UV v &,

0.2M BEE—KEF + Vv A—KF4p, 0.025M EDTA), 0.1% 4
mE7/A~7 v, 0% Hye=re'n) Fv, 01% 74 2—
N, 0.1% FF U BERT + U v 4 (sodium dodecyl sulfate,
SDS), 100ug/m] Z¥:+ 7 i+ DNAY ©aT37C, 28T -
. AL TVEAL E—v g VEBER G0% vV AT 3V,

5%XSSPE, 0.1% 4#£MmE7r7 3 v, 01% By E=r’m ) F
v, 01% 7 42—, 0.1% SDS, 100ug/ml M+ » ¥ F
DNA IO P ERA YV IR 2 LA F Ve —-7) Nz,

TCTI2EMLUEANL TV EFAL X = 5 VHFToR. 74V
F—DWEIT, TTIXE#R I = VERINAE K (standard
saline citrate, SSC) (20xSSC: 3M #g{k+ + ¥V 7 &, 0.3M 7 =
vE MY v A), 01% SDS TEETRIOS/TV, KKK
0.1xSSC, 0.1% SDS T=BE T3040 M7 - 7%, 0.1xSSC,
0.1% SDS ©37C, 0 MfT-7. Wk, #—r50475
74 —HEEAZ Y ~vEEBG, —80C T2UKHMT 7. 7
m—74& LT, 7v b} PRL mRNAY OEERMA L D RLT
121~162%& B D42k Fw st L CHEN LA ARA )V TR 27 L
+ F F (5-GTAGTGAGAAAGCATGACCACACGGTCAA-
ACAGCTCCGGGAG-3) (EWE, i) ¥AWiz. 7e—7D
BEx [r-"P] ATP 2EBEBE L LT, SKMBEREWC LY

PRL content (ng/well)
g

0 1 10 50 100 500 1000 2000

CsA concentration (ng/ml)

Fig.1. Dose-dependent effect of cyclosporin A (CsA) on
prolactin (PRL) secretion from GH; cells. After the
incubation of confluent GH; cells with various concentrati-
ons of CsA for 24 hr, PRL released into the media were
measured by radioimmunoassay (RIA). The values
represent the mean+SD (N=5). *p<0.05, **p<0.01,
***p<0.001, ****p<0.0005 compared with control.

P pEE L (MEIEME 1~2 X 10%cpm/ugDNA), ~A 7V &1 ¥ —
Vg VRO e~ FEER 10ng/ml & L.

VI. #EEtnon s

RPIEE L FHE L ELERZE (meantSD) TRb L. 85
hileF— 20 2 BBOFEEREL, Student ORIEDILV ¢
BEET -, p<0.05 ¥ FFZHD & L1z,

B ®

1. CsA @ PRL #Ic5ABHE

ARSI BB DB PRL 812, CsA T X » THERE
HHIE S hic. Tichh, CsA JEEATEEE O PRL 58
1668+262ng/ v = AMIZH LT, 100ng/ml CsA FZETF Tt
1192+153ng/ 7 = /v (p<0.01), 2000ng/ml CsA F#&E T TiX
904+107ng/ ¥ = /v (p<0.0005) & HHFIME XH Tuiz (K
1). CsA © PRL WIS R ORRHEB LK 2 R T.
100ng/ml CsA % ¥RiN12BEEIH Ok PRL 4813, CsA 3
HZMOThD 798% LBBCET L (p<0.05), 24T
71.5% (p<<0.01), 36KERIHE T 70.4% (p<0.05), 48RFRA#% T
59.2% (p<0.05) Th ~7c. —F, Kl PRL 812, CsA ¥
FETIELT, 1~50ng/ml ® CsA FEET T, BEFRME
%, 500~2000ng/ml © CsA T TILFIETEAX ED
e, WThLEBEREL - (K3). Fi, HiaR
PRL 4BDZ L, ¥# PRL 2BOFhICHA~NS LEDHT
@%‘(T“%of:‘

iz, CsA X n#l#l X hiz PRL 5eED, CsA BRERIC
FEET50ENELRE L. CsA B3 - SER24BRER L
HDOTL, CsA THIAE L E B E#HA PRL 4EIME
T LTS (p<0.01), BrEH24~48M M ORI B Ha hic 45 W
Shic PRL SECITETHEAIIZED S b OOFEERL,
B 2 A8~T2RE R D F LTI CsA FERTABOLDEIZ LAY
AULVANATHot (R4). Tizbh, CsA @ PRL 4
B2, CsA BREBRBRELDBICIIBEERL T el &b, 1
WL TH B LBbhi.

I. CsA @ GH, #B(C33 2 MRS M DH &

CsA 28 GH Mifgie s L CHERR B R B T2 0 BFhiCou0n T,

3000
*
g .
£
2 2000
= * %k
[
Q
2
c
]
(4]
-
*
[ 4
T 1000
o LI T 1 T 1] i T
o 4 8 12 24 36 48

Incubation time (hr)

Fig. 2. Time course of the effect of CsA on PRL secretion
from GH; cells. From the O-time, the cells were maintai-
ned in the medium with (O) or without (@) 100 ng/ml
CsA. The PRL contents in the media at 4, 8, 12, 24, 36
and 48 hr were measured by RIA. Each point is mean of
triplicate samples. *p<0.05 and **p< (0.0l compared with

. control.
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PURY TR ERIRE TR L2 A, CsAFE
BT EMBOEIEIL 94.6429% TH-72A%, 100ng/ml
CsA #HIZ T 93.14£2.4%, 2000ng/ml CsA ZANTI391.24+
1.8% &, CsA NEEECL2E EEMBOZIEIIR i,
BEEZZIRDIh ot (4 N=3). £, HARNEEED
CsA FRinFBs L OFEHMTIX, AEERRDOheh -k (B
5). UEX b, gEIFEV CsA BE T, B ISk
Bdbhithotcbnnz b,

. &% PRL BHRIHICHT S CsA OHE

¥, GH, fifapc i E iz PRL OBHBIBL o Bk
EVHH IRV F Ay Y Py —OREID, CsA B
W A EER BT TR LTI, BIBEF LIS Ly
av i r—ARFHTH, 0SFOEERERCERFICKREER
7= PRL £i2, CsA FEHRINT 55+0.3ng/% =V, CsA T

701

PRL content (ng/well)

0 1 10 50 100 500 1000 2000
CsA concentration (ng/ml)

Fig.3. Dose-dependent effect of CsA on the intracellular
PRL contents in GH: cells. After the incubation of
confluent GH, cells with various concentrations of CsA for
24 hr, the intracellular PRL contents were measured by
RIA, as described in Materials and Methods. The values
represent the mean+SD (N=3).

2000 *

1000

PRL content (ng/well)

Time (hr)

Fig. 4. Reversibility of the effect of CsA on PRL secretion
from GH; cells. After the incubation of confluent GH,
cells in the medium with (hatched column) or without
(closed column) 100 ng/ml CsA for 24 hr, the medium
was removed, and the cells were washed twice by
phosphate-buffered saline. Then the cells were maintained
with the fresh medium without CsA, and the medium was
exchanged every 24 hr until 72 hr. The PRL contents
released into the media every 24 hr were measured by
RIA. The wvalues represent the meantSD (N=3).
*p<0.01 compared with control.

56+08ng/v =V ThbH, EEZEIRDI I 70, ¥z, 304
o PRL &2, CsA JEFmRMmMeBict L, TRH T10. 445,
VIP T9.7f%, TPA T9.94%, Bt,cAMP T8.3f%, A23187 «
14.2f5 L & 2B O LBME RDIA, Fhbid CsA B
LAHEYTT b o7 (K6). Tiebb, CsA BEEEND
PRL BHBMEIRICIZIZ LA EEEY ExTeh o1,

V. &£ PRL £&4RRHICHTS CsA OE

W, PRL £H5BAIBIEAE*ETARL TV H 5 WXk
Hehv Farytvys—08RIC, CsA Nhic B EELPR
ETHERE LT, 24RO BB TSR IC S W S h
7z PRL B3 CsA FEH N T 1800ng/ ¥ = /v, CsA HinT
1367+42ng/v = A TH bh, CsA 13EZEIC PRL SWESET
e (p<0.0005). 24BFfD PRL HWE IS, CsA FERMKR
WL, TRH ©1.8f%, VIP T1.2f%, Bt,cAMP T1.9f%,

600 -

Protein content (ug/well)

0 10 50 100 500 1000 2000

CsA concentration (ng/ml)

Fig.5. Influence of CsA on cellular protein contents. After
the incubation of confluent GH; cells with various
concentrations of CsA for 24 hr, cellular protein was
quantitated as described in Materials and Methods. The
values represent the mean=+SD (N=3).

1001

PRL content (ng/well)

° Control TRH VIP TPA Bt2cAMP A23187

Fig.6. Influences of CsA on PRL releases stimulated by
various secretagogues. After the incubation of confluent
GH; cells in the medium with (hatched column) or without
(closed column) 100 ng/ml CsA for 5 min, various
secretagogues, i.e., 0.2 mM thyrotropin-releasing hormone
(TRH), 0.2mM vasoactive intestinal peptide (VIP), 100 nM
12-O-tetradecanoyl-phorbol-13-acetate (TPA), 05 mM
dibutyryl cAMP (Bt; cAMP) or 40 mM calcium ionophore
A23187, were added, and the cells were incubated for 30
min. The PRL contents in the media were measured by
RIA. The values represent the mean+SD (N=3).
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TPA T2.TH &AWL hiclmERED (K7). —7,
CsA BEABEFw X viEmMLA PRL #WE%Y, TRH T
69.6%, VIP T 69.3%, Bt,cAMP T62.1% & % 4« B b
xeih, TPA OFRIIEELRES LI T,
TRH; p<0.0005, VIP, Bt;cAMP; p<0.001). L L, PRL %
WEL, CsA HinsBick L, TRH T1.7f%, VIP T1.1§,
Bt,cAMP TL.58TH H, CsA FEHMOEE L IZIERET
bot. Ticbb, CsA X, £% PRL £&BFBICKN T 54
BORGHECIEEYRIFILWEELLRL.

Kbz, 24D CsA RTABOFEY, FEHEHX D PRL &
SRAIBERCEE Y RIETrEMC ORI Lz, SEHO
R IC W E 1 ic PRL &2, CsA FEHRMT
333+20ng/% = /v, CsA ¥inT 138+8Tng/v =+ TH Y,
CsA X PRL S WEYHEIET 287 (p<0.0005). 5HHD

PRL content (ng/well)

Control TRH VIP TPA  Bt2cAMP
Fig.7. Influences of CsA on the stimulated PRL syntheses
by various secretagogues. Confluent GH; cells were
incubated in the medium with (hatched column) or
without (closed column) 100 ng/ml CsA and with various
secretagogues, i.e., 0.2 mM TRH, 0.2 mM VIP, 100 nM
TPA or 0.5 mM Bt,cAMP, for 24 hr. The PRL contents
in the media were measured by RIA. The values
represent the mean+SD (N=3). *p<0.0005, **p<0.00].

600 -
500
400 4
300 4

200 4

PRL content (ng/well)

100 4

ol ‘

Control TRH VIP TPA Bt2cAMP

Fig.8. Influences of pretreatment of CsA on PRL synthes-
es stimulated by various secretagogues. After the
incubation of confluent GH; cells in the medium with
(hatched column) or without (closed column) 100 ng/ml
CsA for 24 hr, the medium was removed, and the cells
were incubated in the fresh medium with or without 100
ng/ml CsA and with various secretagogues, ie., 0.2 mM
TRH, 0.2 mM VIP, 100 nM TPA or 0.5 mM Bt,cAMP,
for 5 hr. The values represent the mean:+SD (N=4).
*p<0.0005, **p<0.005.

PRL #Z#Ex, CsA FEHmMNMBcLL, TRH T1.36%,
Bt,cAMP T1.5#%, TPA TL.5& & &4 Wb M LA,
VIP % hi2l. 5 TH Wb Ebixabhich oo, —
¥, CsA R2&ZEEA X h#¥mL7c PRL pWE%, TRH T
39.6%, VIP T 46.2%, TPA T 43.5% & &« B LM CHL &€
et (K 8, TRH, VIP; p<0.0005, TPA; p<0.005),
Bt.cAMP DHEE @A Tidieh -7 (76.8%, p=0.10). LA
L, PRL £&ix, CsA HmuBick L, TRH T1.24%,
VIP ©1.2f5, Bt,cAMP T2.8#%, TPA TI1.58TH D,
CsA ERMOBACL L CHLMRIEHDOETIZED DH
Tehots. LibEX b, 2 CsA BiABEX X Th, CA 3%
EREoHT2MRORIEEZET XL EX bR,

V. CsA ® PRL mRNA L~LICHT BRE :

J—FUHEIZ LB CsA © PRL mRNA v _ACH$5 @8

[CsA (+)] [CsA ()
1 2 3 4

28S —

188 —»

Fig.9. Effects of CsA on PRL mRNA contents in GH,
cells. After the incubation with or without 100 ng/ml CsA
for 24 hr, the cells were harvested, and total cellular RNA
was isolated by guanidinium thiocyanate-phenol-chloroform
extraction as described in Materials and Methods. Both 10
(lanes 2 and 4) and 20 ug (lanes 1 and 3) of total RNA
were subjected to 1% formaldehyde-agarose gel electroph-
oresis and transferred to a piece of nitrocellulose filter for
hybridization with oligonucleotide cDNA probe to rat PRL
mRNA. Arrows indicate the relative migration of 285 and
185 RNAs run on the same gel. An RNA species
comigrating with 188 RNA is a possible precursor of PRL
mRNA. UV transillumination demonstrated equal
quantities of RNA applied to ethidium bromide stained
agarose gel (lower). CsA (+), with 100 ng/ml CsA; CsA
(—), with buffer only.
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DORETIL, BH5 I CsA 100ng/ml HINDH Y, IEFRIMCH
LT PRL mRNA OFBZFKA LTk (K 9).

% =

PRL W BIET CsA OEEIZ O TRE Lic@E i
TA7evs. Cardon 5i%, T v P AWEERT, CsA KR
5 1M mFE PRL BEIH4BTEMLACEBELT
WB® La L Davenport Bi%, J » M2 CsA 15mg/kg %21
BRfES Lo 25, s PRLEE S X O THEG PRL 2 8IC
HIELRREDIEr o T EBT VB, FEILLET, 7
r— CERBRECN LT OBREENI CsA #—H 6mg/
kg & 4 ~12BEHRE LBz, CsA O TF &AL E VHWIT
BiETEEC oW THEA L2 A, PRL 5L CsA 2 L b
HECHFZAD Z LR BELED. hETORNIZT T
EEPTO CsA ORREFMLACSDTH Y, BMENLET
DEEE, T7ebbBRKRTHMCOE(LE S Lo TREHER, CsA T
L5BEERMOLNDOEFE/M LT PRL S WICEE 2T L
TEREMELE XL bRD. I THEEEL, CsA NEETE
BB RIETHENERDLEMNT, 585, F TER4E
BN GH. g% A\ T, PRL HWic B3 CsA OEEHE
OFECOEHRH L. SEMA V7 GH, #ifg1z, 19684
Tashjian bWk h 5 o P TEKEEMA, DL I itk
M2 THb™ GH XU PRL #E4 - W2z E251bh
THH, PRLOBIZE LT, BRABER X - CHBI Nk
BROER TEAMIA L MRS RFETRELEL VB2 L
PRI LTV ABD,

SHORBRERYENTIELEUTOZ LS THE. Thb
B, 1) CsA i3 GH: a5 D PRL 4% HEBKRE® T
L7z, 2) CsA iZfBHEM PRL 5B EBLL{Lx R
Mmooz, 3) CsA ix GH; MR AHBRA PRL
mRNA VA_RARETILA. 4) CsA iz GH:fifan b0
PRL iz RI# -+ 2 & EHTF (TRH, VIP, TPA, Bt; cAMP,
A23187) DYEFR LT, MR B0 Of v o —v 5 v
TRRFEY 527572, 5) TRH, VIP, TPA, Bt,cAMP &
D PRL £&BREZ R0 LT CsA 11H4I%E4R L.

T, ChAHOERYHERTAENT, PRL 4SS D 5\ T
GUWEHR LT CsA ZHRIHRLFIELABAT, TOHEMN
CsA L X2 Bic b MBEEORR TH A THER LY B LTx
KRERDD. BRERLEEBIZ, MY AV I —rHGWkE
REBETOBRF K L OCHRABHEORF T, SEAW:
BED CA TIREERELRRDILA -7 &, CsA Bk
WZPRL SUWHEDEEARD LN &, 51 CSAEETT
$ 4% PRL SWFIBICHT 5 GHNFRERIA TV L&
7b CsA OHIREEOKEY R TWAZ LRBEENLE BEbh
e Fl, RBCBERTHVCSARTWS CsA X, mPRE
(trough level) #% 100~150ng/ml I7e5 L 5w LB D REH
Tt TED, LIBTEEN PRL HSWETA2EBELAxr 70 —
CERBEAC SV TCLABEORERBTH - ihbd,
SER Tz CsA DR FIEHZ T Bk PRL B A0 BaE
CRETEEYRYRATA2DEE LD THD L BEbh
%

LichisT, LRI, CsA i GH filaw 8T
PRL BEFORERLMET S Z L0 X 1 BIRMWC PRL 044
B SWERET XD E%RET 5. PRL mRNA O

LAHLLTHIEA PRL 2B ERLELLAD Shi
Mool Lk, GH, Ml £ & i PRL % BRI 4 3%
BRE LTIHRT 5 2 e R I iBasMC 35 & 31
TWBRZEhb, HEFETHLOTIREVEBbh .
=75, TRH, VIP, TPA, Bt,cAMP, A23187 7z & D &
LT, 30 & w5 R EESr 5 2 T, 4RBOEE:
RTIMHBHRER LI Z &L, PRL OBH CIlile { £ 4K
BER CAICE W HfIZIhD = L2 RET5 L3, CsA 1t
LA AHBHRE, ThOONBRFIERT AMBRNERES
BREIRL BB LN LTERA L LD TH 5 Tk vt
SEDRRLEELDND. —, TRH BHBESAGLE
BALAARRARY =¥ CRERLL, 1) ST7TvA Y ea—
/v (diacylglycerol, DAG) DM X 2B H YV vEMLEEC+
FoEOFEREB IO, 2) 4/ ¥+ —A 39 VB (inositol
triphosphate, IP3) DINZ & B Ca- V%D 2 U VRDEM(L
WS ZODHBAEREER YA LT PRL ORHE U004
ERETTEZR DD —J, VIP RHESESLLEAE,
TTF=NVBY IS —ERERLL, cAMP 2#inXx 223z Lic
LVEAY vELBERAF - ERERLL, PRL Ol
LUCEERTTTEIRSL™. MIAREI VY N2y v Y 4 —T
#5 TPA 3LV Bt,cAMP 12, £4C*+F—¥ B I UAS
FoHEREERMTEI LT, ¥ A v T ALl A T 4T
AZ3187 X RaPIbEsE Ca BESY ER X2 L 12k PRL %
HEIUCEARYTEIR DY, FBHBBERME D PRL
UL, IR PRL 2T 5% F COMBNIEEEEROL(L
ERLLTWALEZLLRAMN, FhIZIL CsA 2w B8y
BEient Wi SEORRIT, CsA A lRAEREERICE
535 IP3 R, Ca" BE, R =71 v — EiEHEIT
BEYRIFE L VETE, ZhETORE RFBE LWL D
TH%. PRL OEAREYECRBTEEE L Hh 5 246H0
ERERC BV, BMFPsWE i PRL BB S L
DA RNTH CsA THH X 7. PRL mRNA ORBEH
CSARLIDHHENIZ L %E 2 B L, CsA 12 PRL #
BFOBE LV SAREEL T ATEEEARGEBbh s, &
BEFEFVSAVEEIT S CsA OMEINERCEL Tz, TY
VoRBRD IL-2 BEFRERE CHENEALTER D, LT o
BHbhbiesTwa. Ticbb, CsA MR CsA #£4EH
TH5d CyP iefE& L, CsA-CyP e R T 5", CyP
W, SFEI8F eI by, 183BEDT I/ B S HEE
HEAT, BAFTRAL TR TOEBIIBE S E 0.1~04%
DEELTHEELTEDY, e FTYVRE, 5o ML HE
BahdTowto7 sV BEILEEIATH2Y, 1,
CyP BMIlNARTF U - TR YL - R PSS VR« AV A
7 — (peptidyl-proly! cis-trans isomerase) & [@—TH 5 = &
LHBILTAH™, = CsA-CyP BHAHM, Ca** L AL E
CVVEETTALY = . — U VIEES L, F0OBY VBt
BERIEM AT T 59, IL-2 BETFOEERETF NF-AT Ofif
BRI vBILEZT bR T, TORREBN~DOBTIE
EIh, L2 BEFOEFENIHIINE LEZ ATV,
GH, fifgic B8 Cd, ThIBEULEF L PRL BET
DEENREEEN T B ENTEED—D L LTELDR,
FEBRIIALE VELE - SWHBET CyP R v = 2=
YRR LT A REERE T 5 ETL KB RTHD LB
bhb.
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EE, REEMMERTES, KEIh38D¥A P h4 Y

PR D B ITPRO NS RRCERER LA £ v HTic
BEYRIET I L, TEAPERTIICRT 25 WHRkE S
REEFA P AL VESWTE L, FRaFENIREES
BaOFRNEVYESFWTHILEERNBLNELD, WY
[rie— PN — R AEARRE] LW O AR RIEI R TV 32,
PRL & &R ICBI LTI, 19894 Russell b & »T, TV ¥
SREBIUBY vARROMREL PRL SRENEETHZ L
PREA, PRL i3) vAEORERT, £EKGORMATF
ELTEBMEIND & 5 in -1, EEE, PRL AR EmiiEs
YETAIEETRTHES LT, Nagy b3, TEEBERS v
PO Y VAR TERMECETAAGELENET L, PRL &
B> TEETHZ LeMELTWAD, %7/, Palestine b
iz, HEAEE T PYBEA K T rE 2 ) SF Vv ERE LnE
PRL BEL{ET I ®BE, BERIEIHEEL CA DL OR
EMEIs RN L L |E LD, R, Larson bix, OB
BIEBEEIC CsA 5 Lick 25, Hitmes PRL BEDE
WEEOHH, B S h o OCHERRIGHEED bhith otk
#ELTWAY, 4SEZEEL CsA 28 PRL S Mgl 22 &
BRE|E L, Z0Z LXEKANCIL, CsA REFNTIZT Y
VARICRT AEEERCML T, 51 PRL SUMETE A
+AMENAENHSHRIBEL CO2URELXTRTSE
EEHEZSNFEKRE.

# i

¥&S .y b TESESMRKE GH #ilgx BT, CA OTF
fAMAIC BT A PRL W RIFTEENBELREL, U
TofwmiEi.

1. CsA i3, GH; #ifaw 3513 % PRL 2-W% Frinss 1265 R 1A
Bl WCHAEREECMEI L. —7, CA X, iR
PRL AEWCIIHE YL 2 leh T,

2. CsAIc X 5 PRL #WiM&IzhRIL, CsA BREH4IBRERILL
BTirEELizc b ry, TEROELTHD LEbi.

3. CsA 2, TRH, VIP, TPA, Bt,cAMP, A23187 i & % #l
fariFEk PRL BB EE BT o,

4. CsA iz, TRH, VIP, TPA, Bt,cAMP & X % PRL 44
BURERD R A M L 7.

5. CsA X b, #ilaX PRL mRNA FEHEIZHL L1z,

6. LIEDRERIT, CsA X GH. Ml 31T % PRL D ke
TS RIF 7w, PRL BEETFREXMGIT2 2 L1
&b PRL OEAMEBTIRD L LEETRETS.

# i3

My o cis, Higl L @EEBb 0 ¥ Ui B/ RE—#i%
CHEELLIHBEYELLET. T, RAEEOWNEEYBHLLELE
SRAELE—MBIEBEA RIS > O KRS R RSB L
¥t Abk, FAPROZFTECLEXHHBILME ¥ LSRAFEE—
HEE RO A HLB L EFET.

ek, ARXOEEIX, FE3EBARNTWESEMRMBE (KR,
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Abstract

Cyclosporin A (CsA), a potent immunosuppressant, is known to have various effects on the endocrine systems including
the pituitary gland, the adrenal cortex, the testes, and the pancreatic islets. In this study, the direct effects of CsA on prolactin
release and synthesis in GHs cells, a clonal strain of rat pituitary tumor, were investigated. After the incubation of confluent
GHj cells with various concentrations of CsA for 24 hr, prolactin levels in the media decreased in a dose-dependent manner :
by 28.5% with 100 ng/ml CsA (p<0.01) and by 45.8% with 2000 ng/ml CsA (p<0.0005) compared with control cells. On the
other hand, no significant changes were observed in the intracellular contents of prolactin. After removal of CsA from the
medium, GHs cells fully recovered the secretory activity in the next 24-48 hr, thus indicating the reversibility of the
inhibitory effects of CsA on prolactin secretion. The effects of various secretagogues, i.e., thyrotropin-releasing hormone
(TRH), vasoactive intestinal peptide (VIP), 12- O-tetradecanoyl-phorbol-13-acetate (TPA), dibutyryl cAMP (Bt,cAMP), or
calcium ionophore A23187, on prolactin release in GHs cells were not influenced by CsA. However, the stimulatory effects
of TRH, VIP, TPA, or Bt,cAMP on prolactin synthesis were significantly inhibited by CsA. Northern blot analysis revealed
a decrease in the prolactin mRNA level in the cells treated with CsA. In conclusion, it is suggested that CsA inhibits
prolactin secretion by reducing the rate of biosynthesis, and its site of action may be on prolactin gene expression.



