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Effect of GH for Induced Seizures

Kumiko MIWA, Shigeru NAGAKI and Makiko OSAWA
Department of Pediatrics, Tokyo Women's Medical University School of Medicine

Some patients with growth hormone (GH) deficiency suffer from seizures during GH therapy. To elucidate a
possible role for GH in the pathogenesis of seizures, we studied the changes in immunoreactive-somatostatin (IR-
SRIF), IR-neuropeptide Y (IR-NPY), gamma-aminobutyric acid (GABA), SRIF mRNA, and NPY mRNA in the
spontaneous dwarf rat (SDR) brain after treatment with rat GH (rGH) and insulin-like growth factor type I (IGF-I).
In another study, we determined the concentrations of aspartate (Asp), glutamate (Glu), and GABA in micro-
dialysate from the SDR striatum using a microdialysis method after treatments with GH and IGF-1. Chronic
treatment with IGF-I induced significant decreases in IR-NPY in the hippocampus, as compared to the control.
By contrast, chronic treatment with rGH induced a significant increase in IR-NPY in the striatum, as compared
to the IGF-I treatment. The SRIF and GABA levels in acute and chronic treatments with both GH and IGF-1 did
not change. Chronic treatment with rGH and IGF-I induced a significant change in NPY mRNA in the striatum
and hippocampus. In addition, the concentrations of Asp, Glu, and GABA in microdialysate from striatum treated
with GH and IGF-1 did not change.

Growth hormone can regulate SRIF, NPY, and GABA, although the mechanism of the action of GH in the

central nervous system remains to be clarified and warrants further investigation.

Key Words: growth hormone (GH), somatostatin (SRIF), neuropeptide Y (NPY), gamma-aminobutyric acid
(GABA), spontaneous dwarf rat (SDR)
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7eB, TAPAREOHMEIAON o7 L
AN, ZOH GHD BEIIH T 5 GHIHEEFIZTA
PAFEVELZ RO 3P ZREBR L. ThX ) GHD
TwhABERESEbN:. £2C, ThboGH
BRIZBIT BTN ARRMED GH OBEHEEAIC &
5300, IGF-1 A L COMBIERICLEH 0O
ERET 572012, EBRTADPAET VB OIS
IZBWT, TWRALDOESGRHFETIh TS
V< b A% F ~ (somatostatin : SRIF), =a—0
7" F ¥ (neuropeptide Y : NPY), v7 3 J B& &
(gamma-aminobutyric acid : GABA) EEE D & M ER
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Sy OKRELZLTICBOESZRIEL .

1. R 1

9~12 B O MY SDR, % 4 6 JLiZ rGH(2mg/kg
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195
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Fig. 1
IR-SRIF content (acute) in each brain region in SDR (left)

(a)

(b) IR-SRIF content (chronic) in each brain region in SDR (right)
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Fig. 2
(a) IR-NPY content (acute) in each brain region in SDR (left)

(b) IR-NPY content (chronic) in each brain region in SDR (right)
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Fig. 3
(@) GABA content (acute) in each brain region in SDR (left)

(b) GABA content (chronic) in each brain region in SDR (right)
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(a) Expression of SRIF mRNA (acute) in each brain region in SDR (left)

(b) Expression of SRIF mRNA (chronic) in each brain region in SDR (right)
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Fig. 5

(a) Expression of NPYmRNA (acute) in each brain region in SDR (left)
(b) Expression of NPYmRNA (chronic) in each brain region in SDR (right)
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Fig. 6

(a) GABA content (acute) in striatum (left), expressed as a percentage of baseline values
(b) GABA content (chronic) in striatum (right), expressed as a percentage of baseline values
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Glu content(chronic)
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Fig. 7
(a) Glu content (acute) in striatum (left), expressed as a percentage of baseline values
(b) Glu content (chronic) in striatum (right), expressed as a percentage of baseline values
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Fig. 8
(a) Asp content (acute) in striatum (left), expressed as a percentage of baseline values
(b) Asp content (chronic) in striatum (left), expressed as a percentage of baseline values

ALz A Sz h o7 (Fig.6 (b), Fig.7 (b), Fig.
8 (b)).

TWBEY" Fleh A = VB BAAEETCAIAT
FIVT v MO SRIF B, SRIFMRNA FH 0K

zZ = AR 2 P LICHEREINTWA?, —F, filtvh
SRIF &, &2y VOMKTER L ) B X, GH AFHl, GABABIEEF OEEHZGIETT v MEA
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WL, PR AFERIUTK L TEpREIC/ER L
TWAHIERRERLTWS,

AWFEEICBWTIX, & GHD OBET IV & W
HI T35 SDR P SRIF i iX, GH, IGFI D&
%, BRI BTERLREMEIA SN2 o 7.
¥, SDR M SRIFMRNA O%3i% GH, IGFI1 D&
H, BEHERSICBVWTAEREBILE RS ol
EHFT Y PRGHREENT v MICGHD 5 i
IGF-I %##5-L, 9 v MRAN® SRIFMRNA O 53l
WIIEAD B hr o 72 L RE SN T A9, BRIRIIC
i, BERVEVASEORANCKH LT KR
VB YOS SN0, W0 IGFIREEIR LA
L7225 SRIF BEREN L Zho/z b v ) ¥ Pl Eo
FEF1Z, GHD BEICBF 5 GH BEICB W T, SRIF
ENTAHITONARERBOWNREZD VI L
RELTWA.,

NPY (&, #EOBEIREICHEECIHFLEL, X, £
DZBFELBEICHFLELTVSEY, NPY X TANA
B BEE U7 iR EWE, MRBmmE s LT
MoNTBY, BENWFVRIVYERZIy beED
B EBRTIX, KMB#HRICE W TNPY iRE,
NPYmRNADO R ICHE B ZEMZ A O Tw
BBE ) REAOD NPY %513 BEM: & iR &
2 NPY Hifko#x 5%, TWhARBEZEEICRK
HEREBLO. Zh b, NPY BSiFvwh AR
ERIER L WSR2 R LTS, LarL,
BEOWETIE, NPY OBE~OHEEE, JvihA
ZRHEI L2 WHY. FHNPY PSRV v
9 PIAAZVBIZEBTVRAZIHI LW
IFEDLHBY. NPY OFE~OBEEERSEIF Y F
Y VTR EES Y, NPY RO G TV AE
EETENSELLEDVHIY. Thbid, NPY 257
WIAREICH L THRIMICERZ LTnwbs 2t %
ARRLTWA. €512, NPY OfilF wh AERER
D12, BERTI VBTHA GluDREI YT T A
POOBHEIET S L BMEY ST WSS,
B, Glu Oz L7z L o#Ed H LT L
H—H L TWAEbIF TR\,

GHH W XREOTEMAEYE T v b TI,
NPYmRNA OFBIIAECH S L THBY, GH Of
Fel2C NPY LVidfRE s 5®. $£72, v+ GH
595 EHERTEONPY = 2 — 1 ¥ 2T cfos
BIZFRESEMT 27, —F, NPY ORENES
X, KW TOGH LRVEHIHI LAY, 2ho o8
EERFERD S, GH & NPY ORICHEEHFAET

BT EDBHREINTWAEY, UEDX)HIZ, NPY
BFvhAEREC N L TRET 2 FmIcfEfT 5
A, EHIEEICVEE T A0, BIEBRICBWTAT
LafmosH T,

ARBFZEIZHB T SDR B NPY i B 1 rGH 181
BEIZBWTHEEMAIZ, IGFIE®RZREICBWTE
BICEELRZEILE 2L 7. SDRA NPYmRNA
1 rGH DB HHZE BV THEMAI, IGFI0BE
BEICBWTHEBICERELE LE A7z LA L, rGH
OBRHEHEEICBO T, TVWhARERBOELR
BlwnbhTws R, KBEEHE, WEICIETHE
(EEKRE) LB TEEREILEZALN o
72. GHR#EZ v b (HEME®D feedback #HEH RN
LTwWA5 v b) IZGH 2% 59 5 L IfiiH IGFT i
ERHTEH LarL, HURTEHOGHBEHEFRVE Y
(GHRH) mRNA XK T3 5. 7/, IGFI12&57
5 LR T % GHRHmRNA B ZLB R S
WY Iz ki, IGFIH5ICBIT 5 AEED GH
SWBEME Vb0 EbNns. /2, bE LY GH
KRBT v MZGHAERBL T A0, IGFI DK
53 GH # i L THEHT AR D2V 0 L R
b5 IGFI & NPY & OBRICB W T, GH R#E
5y MCIGFIZ %53 % L R T #H O NPYm-
RNA ZEE#527-ay ba— VB LKL TE
DN ERREDINTWS, RIFFEICBNWT
SDR 2 IGF-I 2 8M#% 5 L7 & 25, SDR D#FHIZ
BT NPY &, NPYmRNA HHIZELAA LI
72, SR, BB L7z X 912 NPY LD, Fwvh
ABRRMH UCTREMEIC/ER$ 5 2, ¥PEEIC /R
AT 50343 Ld—H;L TS, GHD B& I
BIFB GHBEIZBWTALNIZIT W ARERS
MRGH OBEHERTL L, IGFI2A4 L il &k
ENATRERTETERWEEDbNS.

GABA 13 A AR 1T 3B W THIH (R 2 )
BELTHEL, JUhA#HHICESYLTwbE
WwhbhTwhb GABARHHEMBERICIBV T
SRIF %> NPY & [l — &ML L TWv» 5%,
%, BEX KU Y79y POBEICBITS
GABA BEOHINY, R%EO GABA BEOKT™
RO, T, WEETA»AICBIT S GABAA
SHEEROEGPPHE SN TED, FTORARER
Biwl, TWh ARMRIREIZE VT GABA OB5
ARBENTWS, X512, GABA AT TERK
WHAETEL, CH OSWICHEEEAY L Tws, —
75, GH, IGF-1i%, BBB #:@8 L, EkIRFEHER
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TNY I VERDGUWVER R T 557,

R L7z & 912, WWh ARERILE GABA OF
RIBEFWERIIBVTICHONT WS, KBFFEIC
BT, rGH, IGFID&EHE#%E, B85 13 SDR
N GABA IBEICHBELRBALE 5 X b o 7z BRIR
M D B GHD B3I GH 23 %5 & /=%, BB
D GABA BREICIZIEALZ 52 e oiz v
EXHBEY, ThosoZ s, GHD BEICBITS
GHERIZBWTALN TN ARIERIN
GABA #/r L CHI& R SN WREHIZ A v E
BEbihs.

SDR D GAR /N BT 7 0 — N % Hi 2 3k A
GH, IGF-I, &% %5 L, BuhEMEH D GABA,
Glu, Asp ZHE L7=78, 2Mxs, BExRG LIS
FRLREALRARD LN Doz,

4, #F42GH DTV AEREOFEIZDOW
TOMREZRBLI2DIE, BREFRIVE Y FWALEHE
KEEE SFRERSREICTGHHEELZIT T
5 3BNTVNAERBR LIS THSL. 1HIED
Noonan FEME# 1ZH 10% 2, TAPAREHZAET
2Pl vbhTwb. ZOBREO GH FWER 7 A
T GH O TE{#EIZ 3.6ng/ml, 69ng/ml TH - 72. GH
BRPICA YTV FICRAL, TWRAERIK
RLZ%Y, GHIREZ T, %ok, HHE (hemicon-
vulsion, hemiplegia, epilepsy) Z8t% L, GH &5
ZHIELESITH S, 26 BIEEMEITNRADEE
HHHY, GHFWEAN 7 A T GHDOTHMEIZ 8.1
ng/ml, 255ng/ml Tdh Y, FRUEEHETH S5,
fEAR R D GH 474 0.84ng/ml & EKMED 72 GH ik
WEATo 72, GHIEEHICTA»AREZ RO 1275,
FVez & I FT RO EIIRD bk o lz7z
B, PUTWNARIOH S 7 LT GH IE# % bt L 7.
BA, GHIBEIIRTLTWS. 3FEIREERTA»
AFERA L, FLTADPAEBERIZ GH GHIH
mEhiz (GH M7 A M C GH OTEfE 3.63ng/
ml, 55ng/ml). FLTADPABESRILBIZTA»AZE
DFEFERRLNIZDS, GH IHEITMGE L, JLTADLA
EOWBERTBERLZ. 0%, TAPARIEOHE
ZROT, B, MTAPAREERS, GHIEEL DI
BTLTwS, b 3EFIFERERR R IVE V5
WAL B FiE Tl 2. 141 H & Noonan JiE &
BTGHEETA Y7 VI Uy FRBRICED TV A
HRREL o7 GHIEFRLITVWRALORREE
FRIIAHTH S, 26181, GHIEEIFITA»AREE
DFRE 2o 72 s K. 361 HIE GH {HE D
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TAPAREDOFRE 2o - RERITETE R
W, —F, ADLZIATIEING IEFILIEICT
Bl (RIEBETANA 4B, ERTAPAIH) O
TAPAZETAGHD BE (INHOWTHOIE
Bl b BIER KAV E VWA EHEE RETIE 2
WIZ GH BB 2 147 L7, 2h s 7 61Tk GH 1h#
HIZTADPAREORE, BIERSIIELIEALR
ol S GHEEIZIZHEIAOR
BholZ? IO OEBREED 51 GHIEHENT
AP ARIEDFER L 2 BRIV 0L Bb
N57%3SDR Z W72 ARBIZEDORER L ), GHIBHIC
B 5 IGF-1 2 A4 L7721 W ARBE O REHE SR
ENiz. BREOFEWETIEERERVE VS
AEMEEEREBEZ T ORARERA LRI E D
HBEDH D GHOWEDOEAIIBWT, GHA
e DEBERT MM, ks M) row
TRARZBITEFY Y VIR RES S EOH
EYHHY, LIV TALAZETLER TAR
AEEHELLTWVWERE, FREBERSEDO GH RE#IC
BHRDLEEL D > THERICH - LENH S LR
b/,

GHD B3 36D GH IEH I TADARBIERH
Bh/z®, GHEED T WhAEREZRET %
72912, SDR # T, GH, IGFI#5TicB1F5
SDR f# M SRIF, NPY, GABA i, SRIFmRNA,
NPYmRNA BEOZELE KT L. F72, uNENT
70 —~% SDR MEMHICHE ZAA, GABA, Gly,
Asp DEAL B BEF L7z, #U/NEATHH © GABA,
Glu, Asp CHEELZEILIZIRON o7z, —F,
GH, IGFI#5.12X v, SDR BN DO—EBIZZEILIZ R
bz, FIZ, IGF-I OBEMH5IZ X ) SDR Ok
IZB1F 5 NPY OZAL T LA O FERE IR ER
WCAERA LT3R R S /e,

E
AFFEICBE F LT, SRIFMRNA, NPYmRNA % i)
EL T2 & F L REER SRR KGR B9
BT, BERINSCESA:, GABA 2llEL T2 & L7
B EERRERMRL, BT REICK#H R L EFET.
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