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INRIZ B 1 B T ERRTEERRAE O B
(I 2704 KAk 3 FRARTEMEE OIS & EE

SRAFERFRNEREHE (FEE  PEEHEER
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(BEH : 20 SEE®

®

(FBFI534E 5 A 2 A 24T)

2704 FA (LTS HEBEY) o FTREGERV
VAT AMENEEIENcE L HMohT VWS
B, TEEMERESEE Ltakli@rdbnn. X
FOMFIS hic TRETMERES VWO EECREEST S
pHHESHTERY. SEID2HA>EHFENL
ECTHLVHBETH 2 SHORER dEIc—aMR
EMATWEEZ 1.

& EFE
WRELESHBEERIQILT, 0557 L F

=vay (LUFPriit) o#BHR5%2Z01- 24 %
(1BET2) OBHELEBBOFMIRER 1 ITRL
o TBOKRFERPrREHEN1~2 - AMTH
5. 2870 (K1, EAIES 23, 24)04~6 » A
DEORERELT 1 » ABNORBBREEZFI TV
BInbIBELTHE- . DERMSHOREES
Horic R 232208, EUMEEEE (K1)
L. collB#Br/NREHEA MK T total
therapy" 22 THh BREBAKR. M3 » AGIK 28
Mo Pr #8815 (30mg/ B) 22~ 10EZF TV

£1 HWR (18) oBlE, ABRUTL F=VoryrOoR5ELRSHR

\

. | agan| @ | e
Y=k 11 2—12 1.4+0.3 46-t11 12701530
* 7 o—wERE 3 5—14 1.530. 3 70158 * 2693+2208*
FHEM ) o~ FRREBfT4 4 1—9 1.040.2 39415 812469
) U T 2 11—12 1.24-0.1 23124 1066--998
noEom 1 2 0.8 32 312
BRI BB 1 4 1.0 24 345
& Rk 1 12 0.6 46 1040
BEREHRM 1 15 0.3 201 ** 3433 **

e om Ju o] e | @b | dEs

E: A )AOMEIRK L, EFABES23* (378, 5230mg), 24** (2018, 3433mg) %
DENIETH D0

Studies on anterior pituitary Function in Children. (IIl) Suppression and Restoration
of anterior pituitary function after corticosteroids treatment. Tuyoshi Masuyama,

Department of pediatrics, (Predirector :

Taniguchi) School of Medicine, Kanazawa University.

Prof. H. Nakajima, Director :

a. Prof. N.
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ChoDREFIC A 2y v, thyrotropin
releasing hormone (TRH), luteinizing hormone
releasing hormone (LH-RH) o = EE & R
(LAF triple BEA & B4 ) ZERY » | ~ 3 EAE 42
[B 7 7% \», Radioimunoassay & o & ¥ growth
hormone (GH), thyrotropin (TSH), luteinizing
hormone (LH), cortisol, prolaetin (PRL) % #l & L
fo. BEE, ALEVAEOEREE I RicET
5. triple RROEFERUCHERLERIEL FIE
ICfiit 7. PRLOBIEERVEFBE I EHE D /NEOD
BENCHEL 2. 15 cortisol OBIES . FIZPr &Y
5% DRGNS S N-DT, AR Prigs
H®UBHLUEOMBEB VTHEITL .

1 &

1) Pri&5& <& cortisol RIS DB

[ B0 24 2T -1 30 EO triple RBRTHES A
7o cortisol TRIEE Pri&AE kg 4o | HREH, K#
S5&EOMOEMER~HE 2 OmM MRS SR
inste.

2) Pr 58 & cortisol RIEDEZ

EIBRIC cortisol THEE Pri®S ML ORc 02

2M 3M

i

O FELSHEBERMGEIZ L - 1.

) Pr#sdt%olMe TEARE L E v o

I BHOEBREHlIcB VT Prifsd k% o iHm e
TEETENVE YR E OB F & S B I 3~
7o, T ORIEHBERY I Pri® gk 1 EmY
M. 2~ SBLIM, 4~ 8BLIN, 9BL%D 408
Bieabht: (2, 388).

1) Prequbf% 1 @RILIA

Z DBSHAIC triple B A 174 - 12 12 Bl D cortisol
GH, TSH, LH & IE{E 0 4@ 13 EEMEEC L w 7
hOFBIEMBTS - 2. % 12 cortisol i 8/8 f
(100%), GHI33/12 41 (25%). TSH 13 2/19 #l
(17%)., LHZ 171280 ( 8%) o = hE NERIEH
Aohtc. PRLIZLT 4>+~ EMELE
EOEHHBEFERELL, BEREFL K-,

i) Prouki% 2~ 38 LI

CORBICHE < 10 #l T cortisol, TSH,
LH (10~ 14 ) REHEOFHM I 45 8 EERBIcH
LEBEICEETS - 1. 12 cortisol i 5710 £ ( 50
%), TSHiI/I04) (10 %) wiERIEA&7-. LH
(10~ 14 ) DIEREFIE M -, GH & LH(10
FET) oEEOEEERESHBEGEEL,
4'M 51'\/1
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® P ®
| o ® . ® o ©®
7 ° A ¢ ° e
o 30 8’ M® 30+ " M® 30F ; ® \s
» 8 o @ e ©
B oL ° o 0] e ° 20 ° e
B o o 5 e e®9 : ® e ©%0p :
® —9q - ® -
10}--- _-_,--_‘!.._:J.._?SDIO L.%2 o. _?."‘_._ __..I28Dh w0Le ;'_:_-‘_._.__ -.25D
o ° ® e °2e %
® ® @
< 0.3 09 L5 1000 2000 4000 IM M 6M
FLF=2Yo L F=va L F=yor
mg/kg/H B EEmg 58
K2 Cortisol EHELE5E, S5HMEOBE
NENERIGFI S sh » 12, HLEBCEETH /. Pk 2 ~3BLUATI

iii) Prequbig 4 ~ 8 B LI

OB RES L 721 1FI T cortisol ¥ LH TE{EOFEHE
HEEMCHLERCEE TS -7 £ 4 cortisol iz
i3 Paradoxical UG (EEHEGE > THE) 45 3/11 £ (27
%) ikAoni. GHEEOEHEREEHEE ER
ZRWP-TH 2B (18%) wEREXSE SN
fo. TSH HEOFEEREREHBIcLEL B 8B EK
B ~7o. TSHEREHIRE» 7. §8bEIO
Beficid cortisol & LH BARIEAR RT EEX 5
hah, ARE>VWCIZEDBEBANSEEB-TA
<&, cortisol Riiic @b 2 omn EHEERMS S S
nreds (K3)., LH KRG @sic c o LR 5
EVH—FEDMEBITA SRNIEH -1,

iv) Prduik 98 LI

COB I triple RB AT - k6 BT
cortisol, TSH, LH & THEO EaE 1z ER B L H
BELCZ N2 NERIGH & 15t - 72, GH BIER IS
Blid s s - fons, TE{EO EEM FEEILLEER
Erode, REWNRE -7z 6 Fith 3 Fliz &by vy
YEE M DFESI T EAEE 2 45 L - IS A 2400rads 1)
TV . XEAI BMENRIc BV TEE a0 + B
%3 » AL >—@w GHIgl A S hT VW a0
T, 9EL%D GHOEBEERZOHE,» b LAk,

4203 - BERIIC B 1 3 cortisol D EBHE &
deortisol DEEEORBHNEH LR EL TA 3 &
(K 4), Priflchibig | BRELATEERE(RLS
BO. deortisol( 1.2 + 1.4pg/dl) & bic EgHRIc

EREI E®iE i EF U A5, deortisol (4.5 *
2.5ug/dl) B BEERBIHELERE, -/ b
%4 ~8BLUATRERBBEIEESRCLLER
K EEARL 72 .—7 deortisol( 15.1 + 11.4ug/dl)
bERLTEEREEE -2, k% 3BT E2 L
EB{E, dcortisol ( 17.6 + 11.6ug/dl) & bICIEE
fExERLI.

Pllotnd S Hlick 3 TERERTEMA E S Hld 1k
BoOPMEOMIcIEELEEEESA LN, T
b5 Prighoubié | BRLINE TEEREREC®
Wil A S h, k%2 AT E S LMEla Nk
TEEERERESLT2ERTH- 1.

4) Pri#EpEv Bz 284

I #0 RIS 3 5o triple RBROER I
Z4DBEOTHL. TNTN—BEROPrik 5tk
» 5 triple B & TOMIGER 1 2 | BELIA, E
Fl2r3r4~8BUROIAL—-TICASE. D3
BV TH S N BEIES | o LH BRI, 5562
O GH &G, FEFI 3 @ cortisol BRED FRETH -
fo. H- CIBIRSHANERMbIz It thh
bo P TERINEMHRIEE TS -1, BRARLIOD
3 BloEnGEAHBUIL 6.5 ~ 8.8cm T GH KRG
PlbEHTIEETH 1.

% #

TERARNEDELDFLE vicHd 2 S Ao MEl
WEMR K2 o BFE L T i, adren-
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ocorticotropic hormone (ACTH) %, GH %,
TSH %, LHREZhFnhoZFoRMEENxLE o,
TEARES VvE Y, BERTH®LE VSO
BRI OB A ERETLLOATV S, ¥
705 ACTH R T EIRAIc BT 2 BB EH > TS
HEHETY, TRIEACTH EBOBDY®, in vitro
DEIEREZ 7o 4 FEL'I, ACTH g a4
corticotropin releasing factor (CRF) &'~
DETOBE, © L THIKTEHZ ofth~0 S S0k
SEERIC & B CRF M2, ¢4 ACTH® » #35 %
B R o R % R o 17-hydroxycort
costeroids™ ™ ( 17.0HCS) & 2 W & i th
cortisol’™ LD EFIE, S St 4 vy v
lysine-8-vasopressin  (L-8-V) & #f ® o I o
cortisol DIERAIMY, (firh ACTH MR D BE "%
5. GHRTIRA v 2y vAHEDO GH ER
20 gy vy SEBRBICA SR B GH NS,
< b2 P ¥ growth hormone releasing
factor’®™ S~ OEEMH L EI AT WS, TSHE
T3 TRH & &5 TSH 0BRGN, FH(& TSH
EEMEoRL, 2 55 % v EMIc & 2 TSH gm&
D _EFVED TEAREE L ~ LT oM, KRR 5
7 % thyroxine — triiodothyronine % %" 18
RTEO TRH E~0BEBEME LD » 5 AT L
5. LH %7 LH-RH & & 65 0 LH follicle
Stimulating hormone (FSH) D ER 56, 4 £ 5
# Y AREEO LH EfE0 LRSS0 TEERE L ~
NVTOMEEI 2R b VA —APF R b 2F70VE
EIN OB, QRTHO S HBEERICL 3
LH-RH ~0 M4 & s hTw 3. PRL I
oW TI TRH® 4 ¥ 2 ) v & #EE I KIS &
NFILEEREOET oL & 58696
PlEok>c SHESIc L) TEABEREENS
BlEN2 L @HSHLTH B, SHIC L2 TEKH
BEOHHEESEEN S O, S 30 idk b LA
OMFEIC L2 ZIRL b O IEREREOSTH 5.
& oI HREMES LT EAIR, FTEAMNE, K0T
NLEEMHAZITVWET L bEL G BL, ME
B OMEMRESEROMETH 5.
THEREREOEAD S LVE VICHT 5 S Mo Ml
ERICBL TEHINE THL OREHH - 1o FEE
BTEBRESAR L LT HER/DR . F 72 TR
e A5 72dizid triple BB T H A D HRER T BIkAE
EEF = v o HRBET, fERITEbATV ACTH
RRELOOHERMNICHUBREELEZI OIS,
% O T triple RERIC & © F TARTEMSIE 248 &
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£3 I18iko s, BRISZRLUCEMSEHE
1:BHEILIA 2 ~ 3 B 4 ~ 8 # 9 @ M E
Cortisol 8/8 (100%) 4/10 ( 40%) /11 ¢ 9%) 0/6 ( 0%)
GH 3/12 ( 25%) | 0/10 C 0%) | 2/11 (18%) | 0/6 ( 0%)
TSH 2/12 (17%) | 1/10 C10%) | 0/11 C 0%) | 0/6 ( 0%)
LH 1712 ¢ 8%) | 0/10 C 0%) | 0/11 C 0%) | 0/6 ( 0%)
PRL 0/5 C 0%) | 0/5 C 0%) | 0/4 ( 0%) | 0/6 ( 0%)
M8/41
60 ngl/dl
< 30+
————————————————— —— o — - D -
40 i 0O swem TH
T
Acortisol
. . {
30F 21 - T E
M 7 | 7
|
m 0
% [ |
20p 10 b Ao i /
L 7
< / ok // J- i /
0pmmmmffom - B T o - .- 28D / |
VEBA 3EBA 22 HBN 2AABL | EEWE
(n=8) (n=10) (n=11) (n=86) l (n=50)
EENRBEOTELE ¥--p<0.01,
N N . #%--- p<0.001
1EHP 3BHM 22BEA 22 AL
®3 Fvi=vorfbfi#o cortisol Rk B4 FUrF=vo REHRIERO cortisol E

OEAREE (TREICL 3)

i, 4 cortisol D[EIERRE

F4 OEICBY S triple RO

fE &l N 1 No. 2 No 3

E om @ — 7.2 22.5%
Cortisol (rg/dl

] & — 15.5 33.0

2 om o 2.1 1.8 2.7
GH (ng/ml)

B & 7.0 4.5% 11.0

OB @ 1.2 7.4 7.5
TSH (2U/ml)

] & 21.0 18.5 19.0

- 6.4 6.2 5.0

LH (#IU/ml)

" & 4.1%* 29.5 29.5

FENRREEETT)
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5% T 1. Propib% BRI cortisol, GH,
TSH, LHW ¥ h o KI5 & iMEEZI oo, PTE
cortisol DIMEIME S kW T GH, TSH, LH D JiE
W MEISERE & D7 ¢ 78 »7c. %72 PRLZ& iM%
BHohiih -1z,

SHOTEAMENSE SHOEEkg My | A
58, BitEE, #5HME O3 ERCEBIIERT
Mot COARLMEMLTREBSSPATL
529)33)35]38)39)77|~B”. S &J@&%ﬁl’aﬁbiﬁﬁti - g y) E
1 AEFEOLETRIMEEE LS LWMNHEB I LT
WUMRTEEORME ( SNGNHL . BRI S A
5L FTEAACTHRBICHEESEMM S 6N T
W B0 AEHR - 12 EE O BEEREI T W R E —EI
Wi WE b DIERI A » F2. X 5mg/ BREEKD
Pri#5FE EHEORET MBI STV E T
ZEEICEEHR b b T b EA ACTH HER
ZRRENREEICHT 2BV RIBE PR ARP R 7
o4 FREEHOERBECETOTWIOT, SHOD
B OB IIR#TH S .

SHEI I DB I LTEETNEREI o
EERBERTPIEIBLOS AL, SHF
E%R2APLE1IESCLVWE TRFEIBLZTH S
MRS o rtisol QEBED A& 5\ ik ACTH
KRBT L ABETHENNcRET LS TH BN
TEEABEAME LTV EYL, XHEHCERSR
PIFEHEN T EBAEME—HEI LTV AL HOR
Hebaohnd, EERUZOPrERREFICBVT
o RGN TEAEREE R~ 0T
hoRERreE v VT o IR 2 » ARICEEL
.

 OEERRIC > W T X#EIT I & % &, Salassa
5%, Bennett 5713 (BIREHEE BIBMAEEETL R
WD FEHS )P § )i e o HIRR A TR 20 H ~
4 - BN BsdE LTV AERATREIBEERE S
T, Plumpton 5% S #iE 5% DO FEHFAITI
BEhEE? T Y v 2 OLEELIKERT
% 2 & BRI B SR~ TW 3. Zurbrigg 52
F19Znxvo~-¥BEICPr BEAKRE 1 » R
(60mg/m%/ B) + 3% 44k1 » B (40mg/m%/ H)
L—ELRHO L, ACTHRBZRAWTHE A OE
FIAlc B4 H PriERIEERBL T ABECHEL
g, gEdbg 2 - BHCEIBBREO EE(LEHE

LHTWSE., INO ORI EEORBIE LT3,

—HEBNOEH S #B 5 & i< > W T i Graber
st ACTH, M3 17-OHCS AL 1«
Ak, Livanou 504 vz ) v HE I &L 21M¥F 17-

il

OHCS RIS %4581 L - hi@ESHh o, Mifls hi- T
H-BIEROBEERTIERI A~ 1 ETERET
ZEORBE—BIFTHEIATVS. SEFA~LTR
OEMMBKEESEMNTRSHOTEERMERE~0
BRI ORCEECET A RBG [ Bz hiEEs
DPEVWHRETH 1. COBHI] BOBER, OHSE
T2LIHORETZSHREOMIC2 » Ao Pr
EREBRESEICH B30, TEAREOIH L @4
REIODAShTWAEEEbn S, WEENER
HOBEROBEI I H SIREEER U TRVEFRN
2, SHOBRESEE LTIBROLO L2 » HRElOKE
% B ERMREEERSRERICETSLED
nas.
= W

Pr 2me/kg/ BUIA. K58 5000mg LA, 85
6 » BUTOEBKEH 24 BiiT48 - 72 triple
HEBTH,

1) Prifiduibi% | BRELIRIE FTRE&RT R
B iMEIDS A S 4 cortisol, GH, TSH, LH 4y ithgs it
EEMBIcEkLEEICEL, £ 2 cortisol 4 8/8 #
(100%). GHiz3/12# (25%). TSHi3 2/12
Bl (17%) . LH @ 1712 4] (8 %) ERIE%: %
fo. PRL 3 ERE, BiEs s EHNBLERELCE
RIGHI b 5k 1.

2) Pric X 2 THRAFIEREOME 12 Pro/FE
kg0 | HRE5R, KEBR58. B5M L IRBGT
Hotz.

3) Pric & v ifls hi FTEARTZERE I Pr %S
k%2 » AHTESEEL TV, BH40RLE
¥ T&% & cortisol, GH, TSH it v i-% 2 » B
M. LHi3hik# 3 BMd E2 L 2REERIGIEL
1.

4) cortisol KGR BIEAETC— B BARE
OEEN A st

BERBICHL D, RIGEBELHEELEb £ LEA
ANRESEEh B ERE, LARMEBb 2 LARO
BEHESCECRBOBLELET. AAESHDE. B
FEEBbD - - EHRHT, T L TEy @GRV
3 LAHEOEEES L CEIBICEC BRKLET

(FHRXNEE I H20E A ANSWEL TS, &
9, 11EAA&DRASTWERFTETRELL.)
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Abstract’

Anterior pituitary reserves of GH, TSH, LH and ACTH were investigated in 50~80
normal children and 101 patients with various endocrine or central nervous system
disorders by simultaneous administration of insulin, TRH and LH-RH intravenously. In
addition, the effect of corticosteroid therapy on pituitary hormones reserve and
recovery from them were studied in 24 patients who received continuously
prednisolone (daily < 2mg/kg, total <5000mg) for 6-201 days. The results were as
follows.
1) Normal values in children (1-18rys)
basal GH2,8+2, 2ng/ml,
GH after insulin 16.7+5.6ng/ml,
basal TSH 4.6 +2.3uU/n,
TSH after TRH 19.3+7.0uU/nl,
basal LH (1-9yr) 4.3+2.8mIU/ml,
(10-18yr) 7.1 £7.4mlU/ml,

LH after LH-RH (1-9yr) 18.8+7.4mIU/nl,
(10-18yr male) 52.9+17.3mlU/ml,
(10-18yr female) 123.8+92.1mlU/ml,

basal cortisol 11.56+3.7ug/dl,

cortisol after insulin 27.5+8.3ug/dl,

dcortisol 16.0+7.5ug/dl.

2) In the responses of GH, TSH and cortisol, no significant differrences due to age
or sex were observed. LH release, however, was markedly increased with the onset of
puberty.

3) Beside the spesific impairment for the disease, concomitant abnormalities in
anterior pituitary hormone secretion were observed in the patients studied. The
frequency of abnormal secretion was as follows.

Pituitary dwarfism : TSH 40%, LH 45%, ACTH 20%.
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diabetes insipidus : GH 40%, TSH 20%, LH 20%, ACTH 20%.

hypothyroidism : GH 37.5%, LH 87.5%, ACTH 57.1%,

anorexia nervosa : GH 14.3%, TSH 0%, LH 100%, ACTH 37.5%,

Down’s syndrome LH 60%, precocious puberty LH 75%,

Turner’'s syndrome LH 100%.

4) Frequent dissociation of GH and cortisol responses to the same insulin
stimulation was noted, this suggested that different mechanism of the response to
insulin was involved in GH and ACTH.

5) Marked suppression in the anterior pituitary function was observed within a
week of the discontinuation of prednisolone. The frequency of the low response was
cortisol 100%. GH 25%, TSH 17% and LH 8%, but PRL was not inhibited.

6) The degree of suppression in cortisol response was not related to the daily
doses, total doses nor the duration of the medication, but appeared to be related to the
period between the discontinuation of the therapy and the test performed.

7) The suppressive pituitary function was restored completely after two months
from the discontinuation of prednisolone.

8) There was temporarily an exaggerated cortisol response during the course of
recovery.




