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Studies on Human Growth Hormone Secretion after Arginine Infusion
in Diabetic Patients, with special reference to the Develop-

ment of Diabetic Retinopathy

Chieko TAKAHASHI, M.D.
Department of Internal Medicine (Director: Prof. Kazuo SHIZUME)
Tokyo Women’s Medical College

It is generally believed that the developement of diabetic retinopathy (DR) has some 1elation with
the secretion of pituitary hormones. In order to elucidate the role of human growth hormone (HGH)
in the aggravation of DR, 300 ml of 109, l-arginine monohydorochloride solution was infused intravenously
for 30 min to 158 diabetic patients with or without DR and to 10 normal subjects, and the response of
serum HGH, immunoreactive insulin (IRI), nonesterified free fatty acid (NEFA), & blood glucose (BG)
were determined and compared with each other.

The results were as follows.

1) The percentage of low HGH responder (peak HGH level less than 5 ng/ml) after arginine
infusion was 15.7%, in the diabetic patients with normal body weight.

2) There was a tendency of diminished HGH response to arginine infusion in diabetic patients
with more than sixty years of age, but no significant sexual difference was observed.

3) There was no significant correlation between fasting blood glucose level and the peak level of
HGH response after arginine infusion in the diabetic patients.

4) The peak level of HGH response after arginine infusion in the group with proliferative and pro-
gressive DR (Scott 4-6) was about twice higher than the in the group with non-proliferative and pro-
gressive DR (Scott 1-3) or non-progressive DR. The response was almost the same as that in normal
control subjects.

5) There was no significant correlation between the response of IRI or NEFA after arginine infusion
and the progress of DR or the degree of DR. 1In diabetics, except the group with fasting blood glucose
less than 100 mg/dl, lower IRI response and higher fasting level of NEFA were observed in compared

with normal subjects.
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s Vor £100 ng/di
o 00 Vor <142 g/d?
am-mx [40<Vor <180 maftd
omea Vor< 180 ng/dt
o—— EREH

} Meank SE

0 3% & e 12'min 0 07 600 900 1207 min,

B19 Arginine ATHH, EESMBEEHNHGHS
O S8 G o b

e——eVor £100 ng/ut

o002 Vor $140 my/ dl

e e 140-<. Vor 5 180 g ¢

a—-—uVor >{80 ng/d?
s ERHER

! { Mesnik SE

10 &FE, ZENMEENIRISICNEFR
A DG o g

IV RECEMETH O
RIOEFBEONEF AL, 4 YA vkEfAZ
DIRIFEER LD THD. AFFIOIR
I {ERERAR O A BF & EEXBE OM T EEZ
12EE 7o, Arginine BEE O TR 1R
X, F B SX 100mg/dl R CoISFE O TE(E 233047
whbh, 33.0+5.94pu/ml ¢, EFEHEE O F
151 38.8816.44pu/ml L DRI EEEL BB
pyods. fLOBERFO 3 B RIEMEEIEE R T
B L P<0.05CEBIAE, DT, R
T, FBS 100mg/AL TR L IR I—FE
B~ Ll 100<<F B S < 140mg [AOFEDOR] Tk
P<0.01 CHEBERRD N, okt s otk
TEECE T FD b DT, ,
NE F AZIEHESREE, $ERRRIC ARRIL°
RS T, Arginine GERFEA55 D H605 I RIE
fEEisy, 0nrb LR Ui, BRBEO AFEOF
T3 140<<F B S < 180mg/i DB A F R IE

23

IR D BT, 1053.84-81.0uEq/L. THbh, =
NIERRH CAMIINEF APREOFBSZ

100mg /DR L DRI P<0.01 THEZEY S b
fETHoi.

Arginine BFHHEONEF AD TR, FBS
< 100mg/dloFE39%, 100<F B S 140mg/dlod
2£39%, 140<F B S< 180mg/dDE31%, F B
S 180mg/ilDFE28% T, IEENBIETII40% T,
= MERE O THERITEEICET LT,

Iv. &

19304 Houssay HP D B4 7 BRI,
% L ORYE» B GH D diabetogenic ZfERS 1 32
BHHNTE D, F7:19534% Poulsen®»% Sheehanfi
BODROKEOHEL LT, DREHGH
@gg{;‘ﬁ@% < @& B %%y) , %%;—Dﬁ%ﬁﬁnenn,
1 Ch DR X EOBE BT B H G HA IWEEN
% DFBEB S D onTTbR TR o F
T NG HIHM ORI O G HEJREP 9 { & &
NTOBD, —HLBERIB LR T Wi,

HGHOWEEE LTRLEL BnbhTnd
LDEE, 1 VA Y AR L Arginine &
TR TH B, AP TR v A Y VEIMEE
X B DRADEEENGEE I I Arginine & #if
N e (e

Arginine ATFEERIT, E¥E CREKE TS
R TEEREYET A, 1EAR/RTL
VE LIETEEAS 5 mpg/ml A8l 7o MER AR T
TEDREIRTWAE, Z o 2 BIEREYT
ST B VALY, EIREEBECRKT S Z0OM
BRESEATRELR ST, FEAD
Arginine G D H G HIZITIC 24U~ T {3308
Penny 5300324 22 531 @ B4 ww A8 1 kX4
h 0.58 D Arginine 45\, BH54834
W, S AR 1IABERIGER LIcE POk L
ﬁNTV&.ﬁEwm1[m§mgm% AT
HaR2H, 0549 14T IEE 5 mpg/ml

S B Teofeds, 2EER L BE L B

9445 8 ZIL E B By Tlomug/ml 2%y, 1A
Nempug/ml WEALRERE Lz &R T 5.
FFGE OTEF AR IR 104 | RERIEE
P ot T O T2 RIAK YT o fiiE
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PET, BN EFROEE R LR
Wit TDOERICE DR L B S DHDY
EEETH D, EREE T, £IEFID21.5
BAER EE R A b, AR OBERRE T
i, BT B BRGS0 S VCEEIL
<, 60FfE CIRAFEROERIGE 0BG ITE
RS T h o, 10 TAtE T 1 BRI TER

L FEOERIGTH Y, Fr—BeER
JGEEbNRD A \WE S ERRO B L FEOIHE
MERGEE L Eb&ELD L, T0FRIE
T AENILIT false negative 2 E 5 X b, s
AR NN SRV IN 5O 53 (W

JEifE © Arginine AR A EBUGI B
HWEINTR D, SEMFEHRY +10% L £+30%
REOEL, 130% Lo 2 et s &, BE
PEEEBE DIERIGERILIR.5% CThotant, +30%LL
FOBETIE52.9% TH O, = DOIEEE OERIS
N TIBE Dby, false negative 7z DB D
DTIAS, +30% PR D IERSE ARG %\
BREETHD. HUEEEL L EERRRETY
BRGRIILEEFEDSE TIlTI5%~20%F# T,
FHEET VBB VERGR Tl inh o,

—RRIZF A T Arginine B O H GHEIG
CELSZIRDIEVET R T 52383980 &b
Fag r Ui irdins. Carlson 53150
FROBLA, a4 A, 10FD%L 1 ADEF6 A
Fr 4 ADIEEH CAIRN O HGH peak 28R Hh
frhofcl LT 5.

BERFRBZR TR T 2EHECOVTREE,
50X LA E19A, 50FELITFI3 AR ¥ % Arginine
A0 HGH peak IZHEZARDT, BFES
CHLEEMABEOZIIEH GHRGRE ok ER
TWB, AP T, Biics0F AT TR0
R & BB UCH G H G DIREREERD Divlads
DY, 60F R TR H G HE IR ER G
ET2EEBD D, 0 TP AR EE 23k
WRERGER LT &L, 607 bERGE
ET5b0LBbhs. FEROEFER LK
WCWBTed, THPABERRBRCEER DN ES
DT THS.

ZEEEHGHER BB I vEn L ah

T5%2 * 7 Arginine G O H GHEL T
DT H MerimeetO4 (32355 & LT K

b, Menstural cycle » Arginine &ffEWCEAFR L
TEEMRBE 2T oT w5, $Thbd, FHEA
ERWTHEEL R VY2 L2 OArginine
BT, % estrogen AR H B BREPRI © %«
i, {& estrogen fHICH 2 HEHMIE Ok, &
CBth L, BHGHRIGEZE L), Arginine
BYGRELFAVIEY g eBinias, zoX
5 AEERA RO LTwS,. $RRE
1, Arginine AT OH G HIBEECHZES D
ot d LC\ B, ARgE i, BRaE AR
H 280 ClRE Uicds, %EW 3 D 7 2o
7z,

HGHA W flE» ks e B8y RIigT o &k
BLADNIEFERE®THSH. BRFEEECE TS
Arginine &filF OHGHAW 2%, AREERE ©
LR MEEOBEC X hEEYR T35 1By
BET S ENT, BERMEEYRLR L 4 B
CHdRE Licdy, BRFES T2 ER migE
B/ e 4 BEDR T2 O H G HE G O 72 B
(B3 L OTEEC RS b0t TEERE &
T OEBEH BT 5 L, EERMEEE 1oong/dL)
TORREBRELYHD LD, 0 3FHTE
BIERIGERLTE D, $F B S 100ng/d
UToOBLBEZECXHD ok, EENE
HEOEECE LA EETH 2. v

Burday'® (3 IEBAI0A, A VAV AREME
RFEELON, JEBBRAFEERK I AT, W
¥ & R ilgE ORFET D Arginine &R AT\,
IEHE CiLEIMpER; Arginine. £/ X 5HGH
DOEMEGERCED Lichy, BRFEEE TIIEE
INERF T4 BIMER Td £ O H G HERICE TR
<, BRHRRE CHEMEC X >TbZPDHGH
RIS niehote b LT 5. & 7o il
LA L RIBIE © BRAZIBERPREEIB) 1w 1008
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W, BERIBEE TRAE OB T 5 G HOW
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hadied LI EENCEEmERErOL oK
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L3RBT EDET TR L, glucouse DG HS
WeXNT2MHNIOBA 25 5 LT 5.

T 32BN VARY v WERIET S L4
BRTWa®, Zhbo 4B oI RIKEIE,
ZEREREL AR LS TERNBRLEZ LB D T,
Arginine BFHEIIF B § < 100mg/dl OB IE 70
BEELDDL DN, o 3BMEMERL
TWvie.
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DEE-TNEF AVEHETE A, THRFRITZlE
RSO TII L SAHIE LT, BB
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MCIEEOBBIIITHE L T3, SEcX 5
% HHBEEZTT 500, BT LIEEERCH
BIL=F F AMEIREIRE N ERNTV B,

SEOFFFED BRYIL, DR HET BT
HHBE L, HEMES LEVCEALALBED
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7, EYBRATC X 5IROBE & G Ho RIS AEES
Riehotcd LTwb. #EBE®IBADEEHE
ERBBEZ T, DROBEL Arginine O
HGHRIEE&HER L, MEORCHBIIZED
ot b LT 5.

Waldhiusel!® (31858 D R 10A % & T2 BERH
HBEBA, FEXNR7 A, Acromegalie 6 Az,
Arginine 302 % 2 BIAM L7 23, HHEMDRD
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BEIHGHEIGIEIEL, HEE LT\ ol
Twb. %72 Koncz 53 3 15 A @ BERF LM
&, BFE4S, REED 7 ADFER ik T Arginine
ZEARETR ok, iR & oM THGHY
MBI RD oI LTw5., ¥k
5HEDODRYETIFEEAE L WHO LR TIX,
DREETAHHVEELEVHAHGHIEEXE L.
LLTWwE, “OL5EDREESHTBEEDTH
FTLHHGHBHWZTD b2t LT 50
%%20)47)@5};% ..

AP T, DROEBEXER L oRiC
AR oM R FER TH O A, D REFTHYERE
(ScottlV~VI) FHBRJE (Scott I ~M) D 2FE 1=
43}, retrospektive TR A HTRSy Lic
BCiY, BWAED RAEETHIL, BRED RAEFTHECHE
AR L, W2 EOHGHRE © HiE % R
Lic. o3RRI, mEEIFB S, THiEHk
CiiERAETHD, NEFA, TRIEZDWTR
BERRO SHTIRIIROhih ok, 2ok
5ICHGHUANOEEZIIERBETH Y el b,
EIE D RETHIMUOBRFFE O 2 f£C, B
WBHE L IITRAFEOBVHCHRIEYE L2 &
i1, HGHODEED R DHERBRIC KT 55 % R
THEGRDIMAEE bR,

BRI DR 0T Lic 3 fIOBRKEE T,
Arginine AfFEOHGHKIES, DR D #fTL
R CIRRRE LR o 2 fric ER L &R
~NT\%. Knopf 5132 315A @ ERKREEZIC
I B2efER HGH level #JE L, DRDOD5
BEOLIEBHGHED FE 13, Fhokw B
FEOLDY VERCEETHOIE LT W 5.
Beaumont %283 Insulin {1z L 5 HG HA W
HIEEMEOBFEMRD R DEIFR O \WE X DR
&<, GHOBNUWNIEHE O gleouse {4 IEE
LT Solbitol DEFELXIFEX, ZDiDHD osmoti-
cimbalance 2\ BERFEEMMEREORR &7 5
EWV O {RFE B LT\ 5. Lundbek B2, &
SERE RIS R TI1224F: R D 5 Tplasma 'GH 233k
BRREFECHLK3fE T, ZO0EGHIRE
K= v - BRIFFVLIBETRHEI N
T, EHCH LTI RECRIETS, TOGHD
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BYWHBERRED ROFERTHS S LR LT
[ 6 . Hansen45)49)50) 71) gﬁrﬁé};ﬁﬁ@%ﬁbi , ]gij
FA P EEEENOHGHE A IEENRBICIL L
3~ AfEOEERRE LI e LTS,
LIERCEER 2 Y PRI D CDFEHG
HAHET B7en, (BEZFCL30THLS
ELTW5,

Merimee 550338 A OBEIRIELE &, 31AD
G HHM/K385E D Sexual Ateliotic Dwarfism =
BT, ZORPEFE OB, 4 VAV VW, M
RO BREIBEIRRLE LW ICELI LTV,
BERIR B TLE38 A 16 AICHEIE DOIRRY LA
7 Lichs, 31 A0 G HE SRR O/ A TR
OBLE T LicE Rt R RT B, i
FRRICIR D5 o b D/ A TRERVIEEAS DA
TV, BRFEERCRLRC L S eEEEOE
BREEsbhichoil LTED, chboHE
M BHHGHA D R DRI 5> Supportive 7 {8)
XH LTV ADTREVEHRI LTS, o
B SRR D/ ASLAA2AA L, 4,
PG L BRIREE S JOEENRO 3 #ick
W, KRME TOBNRELZ O ORE % 5 F/
follow up L7-#%, GHXRIBEPMATIRZRME T
DIREBFRF AT EXREEL, Thbo®
FiLGHOBEHRINC KT 5 EEOESEKD
BAOERTHL S LHER LT D,

BERRPERERE X, FEIED R SBED RICKAI
2h, TOHEBROMHIELSTE Y, SEREKT
BEAEEHE CHETTA LD L, 105 ERE
LTLER LWL O3B 50, BIEThLAD
HERORT X BT,

L7 L, Hypophysektomie 734 iz Ba5E AR E
OFAEME L FECHFT D & OGP 005
h, Kohner 5® 35247 FHEABREOINE % 2
HIETHAEMEOWHRSBERTH DI L LT
5.

AEFFE ik, HIED D RiEFTHiI L O Arginine
ARBEOMPE, NEFA, IRISORIEZL, B
HED RIETHES, DRIBETHCIL LKEXRD
Teh e b b, FOHGHRIED A A
fEREDH 2 (TOBMRIER R L, EHNEE L@

HRETH O LB IIHETHS.

BRI T HEE L w5 HG HRIGSS,
EFEMBIEAE ~ O T CIRIEE X BE L RE0E
RIGxE L7722 &3, HGHMEED R DRI
o DEBEYRIF LTE D LRkt 5%
LBbhb.

V. BIEBLUER

158 A DBEFRIEXT 83 35 L 10 A D IEH B E
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L, #DPHGH, NEFA, IRI, oK
RRE L.

B D ROZBEMUETRRE b 5 & & HFMH
D RPEE LicE i h 5F 0 H G HA WERED
W a7 o7,

F 7D ROETOEEIC X W EIED R (Scott IV
~VD) ~OEFTREL, BIEDR (Scott I ~1I) ~
DHETEET VT, £ Arginine HREOHGH
xR L.

Arginine AHABROBRCPETLIRT L L
T, HEE, A, BERE, ARTATZEIER BEEs &
MNERIN, “hbILOWTKRDOERYEL.

D EEAERERREHRSIHICKT L Arginine
1 EARR RIS (JAfE 5 mpg/ml LUF) &
13AN15.7% THot=. EHEABETIOAF 1 AL0
% THON. EHEREERRESE (+30%L 1)
TIE17 AP0 AB9 2% I B EE M BT,

2) 60F LA L OMERRAESE T3 Arginine £ fif
W50 H G HEGRBE DR &R Lic, RERRH
THG HNIGICHEZE TS Te b,

3) Arginine £ 78 B MBEAE O E I X
D, BIRKREEZEOHG HRIGZEELZ T
7o

FERopgYSE %, DRERFTHAHEEREE
W TIRER DR .

4) DRAEH AL LEURNCEBITHETL
FeETOWTORERE—FFE LTRES &, #4F
Motz D RE LT\ 7o L DEICLL, Arginine
AR OHG HEIGIEIRED e hrote.
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i, fOBRRECE LY 2 50 HG HRIGIEE
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