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ErERESRLVE Y (WGH) BZDOEIRED 5 htib
N3 &S5 IHEORERB I RAIROFNE VY TH S
7, BEOENBELE biT, 2O4BERRS(D
g, RBHEBcESLTw3, zoESEHRELT
DE. &KE, 5, HEBOoRELRTEEENER,
QEXQE, DNA A, 73/ BE{LoEEER, Ok
IRk, B RO ERERER, @1 v2) v
Antagonist & L TORRH~OHE, ® Ca.P 0 H
I, Na. K Hific 81 3 EREEER2H 0, 20
BRZIFIch>TWAE, L LEAL OEWENER
DIRENR VWO EIBFILL->TBIBMIE>VTIRL
FRRADENSS G, RO hGH 050 7E 1o
B3 2 ERETEABHEMIC >V TORBEHE <,
hGH DR ZIRAEL 3R LEVRENH S, b b
=817 5 hGH O RIgIREEE L TTFEEH/NALE 4550
SNTWAD, IEE, hGHEIFIO AFMagEL 50,
Z DIEFRS D S TEAMNAEICHT 5 hGH 0 F
WHERETILTWA, 22 TTEEENAERETSR
ELT, \GHHE:27 I/ BRizZo@E,» 5B LL

HERO T 2 B S MiEEsE 7 2 B (Plasma
amino acid, PAA) LHHBMOMBELE LTEZSNT
&, EE, HEOMICKRINIKANELT, 73/
BoOZUELCREBHEEERLTVWEI LKA
TERVP. IS ENETHFTHEME LT, hGH H
b RIMBRIE S A RIS L TR BEE LS ¥
ZHEELHESNLTVLSE .Y, £/-hGHoO7 ¥ /B &
DIAHNDREGHRII, BB cO—FEHEEELY,
R TOIIC R EEDREE SN B A, FOBTIE
o s &bonTwa™Y o HEMR
SRR b ELRETH L. ChHDhGH & 7 ¢
/A & AR, BEFRINEIR O B & RS
bETVT, FRELITO 3 EICHT 2R 2L 7.

1) hGH RIBIE L, IEHR O PAA OMIEITIERE

Rrwru<,

D#EE hGHEE L& 3 PAAEXOSH B LI UEN
DEAL (FEER ).

2) RMBRASN BT 57 3/ BELCRIFT
hGH @ in vivo (ZEER11) B X ¥ in vitro (EE1)
TOME.

3) RT3 B ICEEESTAr -y
SVEIRICRIET hGH %R %, RIOMEr - 7 o
9 I VIR EER (GGTP) B0 XS, SHRE L (B
BRIV).

R & H &
(E8 1) hGHO PAAEBICRITTHE:
ARMEICHRES SN -EBREDO hGH It X 3 EBHH
HR2 2 AR E T EWRETO
PAA OEF 24 2 BT, PAA OHBAKTE
Fl#T2HEE LTIV - BOEMERAR . 3t

Table 1

2 W £
1. EEER
1. FHHED 30T
(10F ki Tz —2.50L4F)
2. 10FLAT T3 EMOEEM|ING 12em AT
3. BESMNEESDTS%UUT
II. REMR
2O EDOERERVE CRIBREBR T TRLEFD
RIED 5.0ng/ml DIT
M. BoH8E
BRERPRERLVE Y ORMECEE Y RIT T
DEBRERR SN b

B 101 2UERUI, MEHELZTHO
B I012UERUVNIOEREZH T LD

Effects of Human Growth Hormone on Amino Acid transport Between Plasma and
Humane Erythrocytes. Yasuko Uchigata, Department of Pediatrics, (Directer: Prof. N.
Taniguchi) School of Medicine, Kanazawa University.
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RIIEAEEARR TR TEABEEEREROBEEE
(BI)ABRT 3 TEAMNAELTH (4 - 19F)
=, Chid hGHEEOMMIc LY 32D /v -7 &
S to. TBEREEEIT IR, D& EEHEEL -2
FRABTOR (o2 L I BER—WR), M RERR
1 - 3EAZB L EEBRESATH S, EHN
BEEE L TREMKEOBEBEBETERHEOLTV S
@ 5§ £8%5E L1 . hGH(Crescormone, Kabi)i& 0.3
— 0.5 LU/ kg BTEH2EAT THREH LT
W3, ThoDEMDL & bRE 4R EOTER
BiSABWT, 2g/kg® 7 va—2EEOAKLTEA
R L BT 2R ~ v ) VIR L oL B 2 BRI
PAAREGELT A E VWb 31, PAARDRR
BERTEC T A RM 2BRED% TR L. B8
FHRBOBRED» SEEET I BE /v - 2B
Bk OEFHMNDLTVOTERL, THRIEPAA D AR
Y7/ BASHSTHE (KLA - 3B) TRIE L ',
hGH 0 E#DEEE X175 1%, C OEMEHR I RE
DOhGHEELED 1 -4 BERTITH -/, £/ hGH
OEFEFRETF = v 7T 53BN T ORED GHIBE
ZRIFELA, MPFGHRBEER A+ Ky P EOF v +
(2 PR itk .

(EBI) ROBERADO7 Z/VBBECRET

hGH ©O#% (in vivo) :

4 - 4 F o0 TEEENNER (BRERE GHB)
HAERRELE. 2B 4 AdREBETHE AR
hGH0.25 — 0.3 LU/ kg% 8 2 Bl 53 2 BHEATE ST L
2SS TED, FB%2-37ABE-TVWARLONS
2EZBLTVIbDEEL. RIBELIADI L 2A
RGBS IBER 2y A0 2EREEITR - 1. T#
EERORBEL D hGHE SR oKRNKAT I/ B
(amino acid in red cell, RAA) OZ{Lid 2 BT
peak 7R L 720 T, hGH#5Ri7, 4 LU © hGH ik
% 1 BERE, 2 BERAIC ~ o ) R L 7oL 3 GH B E
A& 2.0 £ 2.2ng/ ml, 2 B 15.7 £ 4.8ng/ ml i<
LR L7, B0 hCHEEL , CoRBROHE T3 —
AHOHVEE B W, EEMRET CORMBRMA
D7/ BREFEMB D, 2 b —-AELTHA
DEFER hGH x4 L nwe, 1 Bk % 3EA~
) AR A,
~HEE B #G L TIMAES B L, Buffy coat %
B %, #RIMBR% Krebs — Ringer — Bicarbonate
(KRB) buffer (glucose 2ng/ ml &) T 2 [El¥kE#E L
2. 1% 27 ) 7B b nlicfRIMER<= L » b InlANT
BIESEREB LA, LR, EEERA 4 v HE
fE#4 5 4 (Bio — Rad AG2 — X8) kil L THR% i

0.002N HCl #mlT#H 3 228 L. BHLZRD
chEEtE RAA BB §  BA#H I (KLA -
3B) ClllE L 7o, M3 S EHRDMIEE L T RAA 2§
FE L. KRIMER, MIFoThZhoT 3 BOHRE
o % ik 13 RAA & PAA o [t (Distribution
ratio,R/P) T&REL /2.

(&) in vitro 237 %° H-leucine O FRIMEKA

HRITICXET S hGH O%R :

hGH # 5-fif © fRifiEk % T EE&M/NDAER 4 6 GEHE
BAkE | — 4 %) LEBEWRIFIM OB, ~YY vig
ML 7= M G E 5 @05 BE L T buffy coat % [} &
KRB buffer < 3 E#t#% L T, KRB-buffer ¢ ifl ¥
1REE 2 F - 7o (Ht20 — 30 %) . FRIMEKIEAER | mlic
hGH100ng & hGH free ® R5| % {Fb, ¥ XToD
tube = 0.075uCi/tube ®?® H-leucine % A, 547,
104y, 30 4%, 37 C T incubate L 7z. incubate #%, n
—-7FN7 5 L—t InlEMNA 2000 Bz 2 4 &G
L, bEEmMBRBEicsBE L. L0 01ml & KRB
09mixhHv v VHI =/ NAFTLVATPCS ¥ v F L —
5 — 2.0ml &iBA LY VIKEET Aloca LSL 671 ik
YryFL=vavhurs-ERV2BAY v+ E
Totz, TDAH Y % medium ©° H-leucine &
& L7, MFKRE icid7k 2 ml & perchliric acid( 14 %)
Iml&M0Z &ML, BREALKCE, 3000 BlE 10 FoE
L% LT L Iml % R MEKA° H-leucine B & L TE
BOovryFr—va vy oy bEiTH-7, Ht TH
IE L 7z packed red cell (PRC) Imi¥izbhonv v
b $ %° H-leucine X103 cpm/ml— PRC & L, & 12
ARIMMERZ M | ml & D medium P2 H-leucine # %
v b #uc st g B FRIMER X° H-leucine 7 v v b &K%
distribution ratio &L 7 ./&° H-leucine & 3%k ©
EEREZ ORI D © @E 0.075¢Ci/tube, influx
® incubation time (3 5 4 & L. % 7o BEERIED,
n—-7F17%L—F~ D°H-leucine D¥iTizH o
I - Fo  ARIMEE A & @ efflux (3° H-leucine0.07H
uCi/tube 20 % 37 C 30 4 incubate L 72{&, n
-7 F N7 % L — b Cmedium B% 2 EEKREL,
3H-leucine free @ KRB buffer 4 1 ml /tube A,
BHE 60 4R 37 CT incubate L7z. 04yl
\ KRB buffer 1 mLA#L e B4R L, @F 60 90
incubation time T efflux Zif%E L 7= . hGH % o fth®
& v E i3 KRB buffer @ #fn U 72, cell/medium
& medium 1 ml #* H- leucine cpm %4 5 3K
¢ H-leucine cpm/ ml % B3 5.

(ERIV) RIMMKE GGTP FHICRIZTIREOEE:

EER I TE SN GRILK) b & FRUIFRAE S B
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%53BEL 7o, oRBR%E KRB buffer T 3E#AL, L
BORINER %2 &% T buffy coat i3 TX 3R 0 & b &
Wio. AIMERIRA R [/10°RBC UL TOH#Eth » 1. ¢
OLFETERMILED GCTP Ffhic @B 2 5 4 i b
ot ELEROFRMB~L v ZEBO 10mM Tris
~ HCI buffer (PH8.5 80mM MgCl, &) izig# L .15
fPR Sonification L TiEID & €721, Z D% C DAl
e dc 2045 17.000g TEL L THEK S %15
t. COERS%E L Tris — HCI buffer © 3 [@ (%
DO EAEIRICIE 51E) BRBEELEC O MR L,

10mM EDTA % & ¢ 0.IM Tris — HCl buffer
(PH8.5) @ 1 % sodium deoxycholate i ¢ &
BRRL REEOBRERIE 0/ nliczsil.
OB 2 # W, Orlowski & Meister' iz &
H ., 1 B[] incubate U THE GGTP /&2 RIE L 72 14
NES O YEREALSERICKRET L LNTE
M- T, ZRENDRIFIZDEANE SO E U
[Enf: o blank B\, Kiko BB ZBERE
B, 2.0 £ 1.7 %, MIEEEZHER. 7.9+5.4%
Tho-to. EHBORIFE I Lowry iE'0C X - 1. k1M
REGGTP @ o v b o - LABRKZER RO ALY

C1(n=9)"
u B3 1(n=9)
/f EE L(n=g)
300+ B cont (a=5)
i
200}
100 § §§
: BBEE
Thr  Ser Pro Gly Ala Vval
uryl_
| sae p(0.001
100 . e P00
H s P<0.05
V'S Control

50

AT TS

»

lleu Tyr

et

Fig. 1. Fasting plasma amino acid (PAA) concen-
tration of group I, l, I and controls. Asp, Glu,
Tleu and Phe levels are siginificantly reduced in
untreated patients and are gradually increased
during hGH therapy. *P<0.05, **P<(0.01, **P<
0.001 vs. controls.

/BRI IR TR 839

B i), RIIROEIIREER & 2 12512 GOT bl
SEL e (Karmen i&'™). £7: | Flo TR AER
i & hGG /AEZ.8 3 7 Ao Rt GGTP it
BEms LA, hCH & Hfio IERIC-> VT
Orlowski & ik iz & b GGTP &M % #l & L,
creatinine | ng¥ iz OFEHE L TR L . R
creatinine i Jaffe 7#Eic & - 7z

PIEDEERT —IVo #5813 Student't — test
F~testick 7.

151 . ¥

(=81

1. ZiE PAA OE (X 1)

Rl - L OXTEEEO M PAA © T +
SD {f#% 7R L 7=. threonine (Thr), serine (Ser),
proline (Pro), glycine(Gly), alanine (Ala), valine

(Val), methionine (Met), tyrosine (Tyr) i+ &8,
MBHOBICHEEZRIS DN E L k. —F
aspartate (Asp), glutamate (Glu), iscleucine
(Ileu), leucine (Leu), phenylalnine (Phe) i1 I
HTEBECHBBELVETL TV hCGHIEEILL D
LEWICIEELL TS 308, Asp R I3 E M/ B
(I8 CToRMBEICHLETLT V.

2.hGH i&#ih o PAA B DZES (K2)

2 BEAB PAARDVEOFEH L SDE & RE 4
RELTo7 3 BB/DROFE SD EERT. B
BloRDbRIE, 1868 16 %I891 =26%, ME

5TE17%, MEHTH L 16%TH-7. [ Fust
o P<0.01 P<0.01 % meantsd
140t A

i

444444

P<0.05 vs Cont, P<0.01vsCont.
GH(-) n=9 [GHIm, n=9 |GH1-3y.,n=8 |Control

Fig. 2. Changes in PAA ratio during hGH treat-
ment. Vertical bars show mean+SD values of
individual patients, and the shaded area indicate
that of overall PAA ratio in each group. Signifi-
cant difference is noted between group I, II and
IO, I and control and I and control.
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BELVERCEV(p <0.09).LrLIoEbRI
BRI THZ I THBEGESERPERFOL
BT LTLES (T vs, I, p<0.01, O
vs. M, p <0.01). 73 /B#x%kicwtd 2 hGH 0%

e
-2

s
(113

»

Brois'
® GH(-)
°GH1m
©GH1~3y

]

BEIEEPBAICLOPROEHT I EbbD B,

Hreo7 I/ BHORDORER 3 IRLE.
FER I IE B0 = SDETH 5 43,

o
T8

DOHWHEDTIRICABE LTV AA, THT ERBICAEL

2 }///;-Z’I//,,
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i it T //{’// P
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Fig. 3. Changes in PAA ratio of individual amino

acid. Solid circle; group I, open circle; group II,
double circle; group I, and shaded area; meant

SD values of controls. Significant changes are noted.
found with the duration of hGH therapy. *P<
0.05, **P<0.02, ***P<0.01 vs. group 1.
Mrmoles/L
3001 casel case 2 case 3 case 4
GH(=) GH(-) GH(~-) GH{-)
v
+ \/q ]

* P«005
ss P€0.02
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o OoGHIm
120 ©GH 1~3y
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Fig. 4. Relation between plasma GH concentration
and PAA ratio. No significant correlation is

case6
GH(+)

e—o AspinRBC
o—oGlu inRBC

case 7
GH (+)

o--8 AspinPlasma
o.-0 Glu in Plasma

case8
¥ GH (+)

Y

-t

Fig. 5: Changes in concentration of aspartate
(solid circle) and glutamate (open circle) in red
cells (solid line) and in plasma (broken line) after
hGH administration. Upper panals; untreated
patients, lower panals; GH-treated patients. Note
marked intracellular fluctuation in contrast to
relatively stable serum levels and consistant
parallelism between two AAs. '
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MBTCIOTREY SSIBETLTWS. HBRMEEE
Ebic EIRICB Y BMIERIC S, L £ MM L0 &
SIKBETT 30 “HEEZRLTL 3,
Thr,Ser,Gly,Ala,Val ,Met,Leu,Tyr,Phe 3 I B &
DIBECHBICLAE L, IHTE Ala,lleu DA EFEIC

[B#L0{E:, 2 ) hGHBEIC X D PAA XTI
THEEOELS A SN, BEAIC ZBDRESKEL R
B E & bICRDRINE LD (EETRRICA
D), BRIAERICHE TR IDOENKRELLN S, H4
» 7 3 / B T & Thr.Ser,Gly,Ala %5 & @
glucogenic AA,Val,Leu 7% & @ branched chain
AA, 8L U Try,Phe 75 &£ ® aramatic AA ® L& »
HiL»7.

3. %% GH & PAA B/VEOBE (K4)

Lido PAA B/ORICG GH A ERNEE 2 K3
LTWADENER S o, FHE7T S/ BRORE
FEW S GHREE B R0, HFEOHEBER A
Shisie - 7o, hGH REHIC 3 PAA B ic 3B S L
BOWIEZRELTOLE,

4.PAA B/LR EBEO M URDOBEHE

REEm /M ELET 3 BRI 1
KHEOHMRE SN, - o, 7272 PAAR/DR M

Table 2. AMINO ACIDs in RBC

Aminoacia IS CEES  (ng)
Asp 100£69 105+102  124=%127
Glu 125+92 112%57 136452
Thr 331£48 3184128  300%138
Ser 15923 16043 14960
Pro 134+41 112:+49 110123
Gly 28590 291+75 28446
Ala 252+60 219160 251+73
Cys 0% 7** 3% 4 10+ 3
Val 56+22 40*15 46112
Met g 4*** 33 6+ 6
Tleu 17+ 9 10+ 47%% 25+ 9
Leu 30+16** 15+ 7F¥F  50%23
Tyr 36+10* 27+ 8%FF  48+12
Phe 15+ 7** 8+ 677* 21% 7

*p<0.05, **p<0.01, ***p<0.001 vs. GH-treated.
=2£5<0.001 vs.control.

NEVEREEDEFEL{,PAARDEIKE VL
BHUSBOER A SR,

(&)
I FRIMEREMFhD7 ¢ /BEBEE~D hGH 0 &
]

47 /8O PAARAABE R 1 © SD
ThbbhdlicEdboENKEVW (R2). 22T
RAA/PAA (R/P 1) THRRLTH2 L3207 0~
FieKBlani, R/PHAKEW (> 1)Asp,Glu %
A B R/P ASEE L1 W Thr,Ser,Pro,Gly,Ala
2 BH¥, RPLEM1 X b/&EWw Cystine (Cys),
Met, Val,lleu,Leu,Tyr,Phe 2 CE & L7- iAEEH &
RiEFEO RAABICREEZEIA AL, -1 (AB
)M, CHO Val PAD 7 1 /BRI hGH iERETH
BIETLTWE (p<0.05-0.001).

2.ABOZEL (R5)

Asp,Glu id hGH #5451, hGH /&8, RiEEICh»
DOTHEFHLEHERLA. CThiBE (WGHES
HL) THRBOEBNA Shi (F— S EK). T 0
L IETENREFHTH - T, hGH R & 2BEL 1
VWeDTHAHD. LiL, Asp & Glu ODEE) IS IZFEFT
RAGEHS A Stz

3.B,C#o R/PHLOZE{L (K6)

B,CH#HOR/PLOGHEIR/PAEAEDLLE 6 1T %
DL+ SD EER Lz, TEEM/NNEORBREE
hGHBFEICHEVRIEL TVWREW, REHRE OB
., 1 ESRME, 2B5RIME S DR L C SRFEIEL
(p <0.01). —HaBEED IR/P IKRIEFFEDO L~
Lk ERL, 2EEETEEO L XLISEL TV
5. FLTHEME & bic SR/P OEBIH bR
BRL., ChidhGHERICEY 7 I/ BREHMM KX
ELNBLDEELLNE.

4, @407 i /BER/PLHOZEH (KT)

KRERBORPHIMBERPLhicHLT
Val,Met LISt~ T{EW (p < 0.01 — 0.001). #iz
Met 7203 IxtBBEICH L TEE ISV (p < 0.001).
hGH Bk, RIGHO R/PLLOEHIZ LI D/ <,
RO R/PLLBEFHMAKRE (LD, 2MHETE
#ibL7z (Thr,Ser,Gly,Ala). LD LCEo7
B R/P HEATEAES ., hGHEMI L0 EIZET
L7,

(E&M)
1.°H-leucine D F&IKIE & influx,efflux o B f§
Zad (X8,9)

5 8 i 0.075xCi/tube,0.154Ci/tube,(.3uCi/tube
D 3FRFNEED 15437 °C incubate L 7 BB KIS
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BB TH 2. 0.3uCi/tube £ TED CAHNBEICER
HIBAGER L 7cD T, Bl 0.075uCi/tube THEER L
tz. B9 i influx & efflux OAHEB %R L 7H.5
43f incubate B &b 5 b IFITEERBEICEL 7. Ll
#%, influx icid 5 4 incubate %, efflux & 3 60 %
incubate 2171 » 72, Bl E & » leucine DR Ifl Bk f&
FBIERICTAEOLTHEI EbhB.

2. IEERMERICX 4 % hGH @ in vitro O %18

% 3 FERKMER%EAY, hGH % preincubate L
B & & efflux study DS hGH 2R L 5B &
®*H-leucine cpm/ ml -PRC 2%t L6582 TH 3 .
hGH i3 preincubate L Tb&, # 72 efflux o & 8282
A NN il

3. BREBE O TEAMHENAEROB &, E¥KRIMDEKD

g (3010.11)

BJ 10 & influx @ §ER %2 K L 7z. hGH - free

medium F Tk, TEAM/DAEFRMBEO H —

GH 410
v

10 | %% ¥ X%

(n=8)

leucine & » & & & cpm/ ml — PRC,.distibution
ratio L EFERIMMIKICK S~NETLTWE. LaL,

hGH medium th ¢ HRIC 13 21375 W, IS
efflux DR TH 5. Rilkkic L 524H:E S, hGH 0 g
BbArohh-fo. DE7s/7BOLD ZAIHL
TOH, MEIENS SN1.

4. hGHEA DT Ic &k 2 A ke D MET (R 4)

hGH, insulin, glucagon,hydrocortisone, epine-
phrine, T; TRIBMOHEUAA 2 IRFT L e EnFh ol
EEZRAONI ) - 12, £ 72 Ca®",glucose 2

mg / ml & & medium TEIBED efflux 23T L 7255,
WEN b FEAHEEREAH 8D - /.

Pb#% &5 & hGH iBER o T EEM/NAE K Il
RoZE(bid hGH o EEHR TR < ,in vivo T T §
/ BB 54 2 metabolic BEL AN LTV 3
CEMEEINS.

(n=5)x3

8 b
6 F
4 +
A (n:lo)
=
1 2
untreated

0 1 2
GH-treated

0 1 2 hr
control

Fig. 6. Changes in the integrated value of R/P ratio
group B and C AAs before and after GH loading.
Controls are not administered hGH. Open
column and shaded area indicate meanSD.
Double circle; patients examined in the early
stage of the therapy. In untreated patients, R/P
values are decreased and effect of hGH is not
apparent. HGH-treated patients show rise in R/P
to the control level at 2 hr after hGH injection.
*P<0.02, **P<0.01 vs. control. #P<0.025 (dif-

ference in varience)
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Meantgp

[ untreated{n=4)
C1GHtreated(n=8)
E7 Control (n=5)X3

1 Ala Mtlse Cys 1 s
; Cues

Met %

Heupy

1 s =
LT3

Pre 822,

[TEX] »
Leu an Tyr }%“mu

Fig. 7. Mean+SD values of R/P ratio of individual
AA in untreated (hatched column), hGH-treated
(open column) and control subjects (shaded
area). R/P of all AAs except Met are low in
untreated patients, while hGH-treated group,
those of group I AAs are enhanced at 2 hr. But
group II AAs remains to be depressed. *P<0.05,
*¥P<(.01, ***P<0.001 vs. control.

#P<0.025 (difference in varience between 0 and

2 hr).
22
! e Influx
° E oo Efflux

40 5

L —

/ 210 -

2 2

:
O ooE TE odicnbe 0 5 B £l Bomin

Fig. 8. Influx of ®H-leucine across red cell mem-
brane as a function of the dose added to tube;
0.075, 0.15, and 0.3uCi per tube. A linear cor-
relation is noted.

Fig. 9. Time course of the influx of *H-leucine
across red cell membrane (solid circle) and that
of the efflux (open circle). The equilibrations are
atteined at 5 min of incubation. The efflux was
studied after 30 min of incubation with medium
containing 0.075uCi of ®H-leucine, which was
changed to RI-free one at 0 time.

(ERIV)

1. FRIMERBED GGTP & (K 12)

Iy b~k ERBE GGTP /& # 3 29.7 +
10.0uM/h/g — protein 437 L, KiggEEIE 12.0
+ 5.4uM/h/g — protein ¢ HE I K v (p <
0.001). BHEMBL -2y B’ 1.8 %
6.2uM/h/g — protein EEED LRE A, Lo L
BHEBE TR v bo— LIt BT 3845 L
7.

OB GGTP B & RIMBAAT 2 7 Bzt 0/
Raatd 57201 B GGTP iE#: & IR/P o 4g14ea
et Lie (R13). ERBHICIBENSS 350 v
Po—AETEr=0.613(p <0.02),/8EBCEr
=0.767 (p <0.001) OEOEBESB SN, TD
GGTP /&t L5 A3, FRIMEREEIZ%d 5 hGH o @
BREDD, H 50 ETRMERES % RE L CHERD
Eﬁﬁfféﬂﬂﬂ"éf:&b@Fsﬁf'%E"]?@@fJ@ﬁiéééf:&’)t:,
RO ESE TS 2 & VWb 25 GOT™ [E ik &
ORFBER L (R 14). L LEEOIc B
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Effects of hGH on 3H-leucine transport in normal erythrocytes

Condition of Incubation

Preincubation GH in medium %103 cpm/ % 10% cpm/ .
with 100ng/m] GH (100ng/ml) ml PRC ml PRC  Cell/Medium
60 60’ No. 0 60
- - 4) 6.8450. 44 3.5740.15
- - (4) 3.46£0.37  1.68+0.11
- + @ 3.14+0.35  1.61%0.16
+ - ) 3.10£0.60  1.75%+0.23
+ + (4) 3.45%0.55  1.84%+0.31
3
g 1.0
30 -'E

p<¢0.02
%
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Fig. 10. Comparison of ®H-leucine uptake in red
cells between pituitary dwarfs and normal
controls. Open column; hGH-free medium,
shaded column; 100ng/ml hGH containing
medium, ®H-leucine uptake and distribution ratio
are significantly decreased in red cells of pituitary
dwarfs in hGH-free medium.

Ocpm

’HLeugneXI
NS,

control
(n=3)

VTR
%qu‘ y
(n=&

08

o
o3}

%txh?fry control
(n=4) (n=3)

Fig. 11. Comparison of 3 H-leucine efflux from red
cells between pituitary dwarfs and normal
controls. Because the initial ® H-leucine uptake is
different in each sample, the value is expressed as
the ratio of cpm at 60 min to that of 0 min.
Open column; hGH-free medium, shaded column;
100ng/ml hGH containing medium. Neither
intracellular count of 2 H-leucine nor distribution
ratio is different between pituitary dwarfs and
controls.
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Fig. 12. GGTP activities in red cell membrane
during the course of hGH therapy. Shaded area
indicate mean+SD of 40 normal controls. Un-
treated patients show lower activities than
controls, whereas a remarkable increase is ob-
served in the early stage of the therapy, followed
by a decrease into the normal level after the
prolonged treatment.
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Fig. 13. Correlation between GGTP activity and
integrated R/P values of group B and C AAs.
Significant correlation is noted in hGH-treated
patients (solid circle) and in controls (open
circle) although the regression equation is con-
siderably different.
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Fig. 14. Correlation between GGIP and GOT
activities in the red cell membrane. Shaded area
indicate mean+2 SD of normal GGTP (n=48) and
GOT (n=35) values. There is no significant
correlation.
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Fig. 15. Serial estimations of urinary GGTP
activities during hGH treatment in one patient
with pituitary dwarfism. Before the therapy, it
was 16.3mU/mg-creatinine. Significant increase
in urinary GGTP is also observed during 1-2
months of the therapy.
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Table 4. Effects of other agents on 3H-leucine transport

(normal erythrocytes)

X 103 cpm/ml PRC Cell/Medium
60'/0' 607/0'

Exp. 1 content. n n
hGH (100ng/ml) 0.48%0.20 (4) 0.43+0.14 (4)
Insulin (100U/ml) 0.54£0.16 (4) 0.43%£0.10 (4)
Glucagon (14g/ml) 0,64%0.04 (4) 0.4610.10 (4)
Hydrocortisone  (200ng/ml) 0.59%0.13 (4) 0.46%0.14 (4)
Epinephrine (100ng/ml) 0.69%0.11 (4) 0.42%+0.09 (4)
T3 (2ng/ml) 0.60+0.08 (4) 0.46%+0.08 (4)
Control 0.60£0.11 (4) 0.46+0.10 (4)

Exp. I
Control (Ca+) 0.59%0.09 (4) 0.50£0.09 (4)
Ca-free 0.55+0.13 (4) 0.47%0.13 (4)
Ca-+glucose 0.590.09 (4) 0.49%0.11 (4)
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Effects of Human Growth Hormone on Amino Acid Transport between Plasma and Eryth-
rocytes Yasuko Uchigata, Department of Pediatrics, (Directer: Prof. N. Taniguchi) School
of Medicine, Kanazawa University, Kanazawa 920, Japan. J. Juzen Med. Soc., 89, 837—851
(1980).

Abstract Effects of human growth thrmone (hGH) on amino acid (AA) transport between
plasma and erythrocytes were studied in patients with pituitary dwarfism before and during the
hGH therapy in comparison with normal children. Plasma amino acid (PAA) transport into
tissues induced by glucose administration (study 1), changes in AA transport across red cell
membrane in vivo (study 2), and in vitro (study 3), and effects of hGH on gamma-glutamyl-
transpeptidase (GGTP) activity in red cell membranes (study 4) were examined.

The results were as follows; .

Study 1: Fasting levels of PAA before treatment were significantly low, but gradually rose
during the course of the therapy. Effect of hGH on PAA decrease induced by glucose was
biphasic; elevated in the early stage and depressed later.

Study 2: On the basis of AA concentration ratio in red cell to plasma (R/P), AAs were divided
into three groups (group A; R/P>1, B; R/P=1 and C; R/P<1). Group A (aspartate and
glutamate) showed great intracellular fluctuation independently of hGH. R/P of group B
(threonine, serine, glycine and alanine) was reduced before hGH therapy, which restored the
normal shift after hGH administration. In contrast, R/P of group C (cystine, valine, methionine,
isoleucine, leucine, tyrosine and phenylalanine) was low before therapy and further depressed by
hGH treatment. ]

Study 3: In vitro 3H-leucine uptake into normal erythrocytes was not affected by hGH, where-
as that in hGH-treated patients was significantly decreased. HGH added in vitro did not influ-
ence the change. Efflux of 3H-leucine from red cells was not different between patients and
controls.

Study 4: GGTP activities in red cell membrane were reduced in untreated patients, which rose
prominently in the early stage of hGH therapy, decreasing to the normal level in the course of
the therapy. Urinary GGTP in a patient showed similar fluctuation during hGH treatment,
Between GGTP activity and integrated value of R/P ratios, a linear correlation was noted (p <
0.001). '

These results indicate that physiologically a dynamic equilibrium exists between AAs in red
cells and those in plasma, the transport system of which appears to be different in each group of
AAs. HGH seems to exert promoting effects on amino acid transport, in part via activation of
GGTP in the early stage of administration. The mechanism of the late effect of hGH on the
membrane transport of AAs remains to be elucidated in future.



