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S PR BRI AL A IR OB N S U Fo g3
ROMMETHD, RFRPME—ROMBOMIEE
KA 5N 342 TOMIEN/PEREEF LDNA RNA
OFBARITOALOID ETH, BAAR
(~NESDEVAR, T AMEF—RHSO EON
#HITHTOATH S, RUPRMERO LI
RS DL TOMBEANA VAT * 7 3HEL, Th
LOA N F T IIKET 52 TDBEEBRDN S,
L s RO IR R FTEERR L D 2 DR
HRICEPHEERRTON S, ZEDHT FF
—RBCETZROREBENRB IV TO
BB RIS BRR, TCA ¥4 7V DHRTH
h, BAMBRSZADTTT 2 vF—~REI
EOMERNEREREBRERT D, ZFEDHRI
BOXETEN - MIREOEM LR D ME L2k
cell differentiation & specialization ¢D mechanism &
VIBALDS bIERICRKD 5 XERSHEESA
T 5. WRIRORBBRICH 3 T 5V ¥~
B LTI, BIAIL Op uptake |3 AT D FFEHE
ICEFLTN B EWV D Warburg OFFED LIk, ##
WEROMERER, TCA ¥4 7 VDHEEER, FTRE#
FEIRPICIET LT, glycine, formate ZD{ES
FILAY»PS D purine #D de novo SEKEESETF
T5LEMBEINTNR0ILD), TFpgRmmEk
Ox 2 F—RHicB L Tid #) L4 Bishop!®, La-
chhein et al. 19 [I{REMITH T glucose ER< &
hypoxanthine M/EERE 5 C LAHEG L, BRI #
EI3MERMBRICBNT S Schweiger et al. 15), Miya-
hara et al. ©)BIC KOTHMIN T3, XFRIMER
DIFFEIC DT Touboi 17 2 FRED K B A5 H1 I O
adenine nucleotide level &fTL T2 ER, ¥ 7z
Nakao et al. 18) {2 adenine 7£7E F C inosine 7 iz
B LIRBEDHBENGM 125 C EAWELTOVE, &

7= Lowy et al!®), Whittam20), Gabario et al2D (%
inosine Z£( nucleotides |3 giucose DRV IT fE¥ER
DEEL LTHHTHIEERELTED, RIK
MERDBSEFR T Z D nucleotide {EH & B 75 B {HR S
HBLLEWRRINTNS, EERF/ED it s
T, MRIIER O BRFGATE T3 nucleotide level %3
REBICIE T LT hypoxanthine 234K X, TOK:
i I b2 F Y 7% block 975 agents TERIC{EHE
INBCEEREL T AAF—HE L nucleotide 1X
WREERERSD 2 HERE L.

AR BOTRRIC COZHORBFHOBERE
Sipit U, HFRIMER DGR IC 3T £ nucleo-
tides DK% H¥ 5 adenine nucleotides 75 &5
ICAHRBD LT R T, Z D pentose I 53 48
glucose LFIKICHRNICEEROEE S LTHAA
INTOLKEEZHLLICL, T COBRIIOPE
% mechanism {CEDTERDTNEBIDNTEE
EWAT.

RBMHRURRS

#EIRIMEBK @ preparation 35 K UF incubation D 5
B 2 EBRICEL T B MERIMERD preparation W TFIC in-
cnbation QLI B —mICHIE U FEEe) [T LT
bz, AL incubation D7z D cell suspension
DERLIT washed and packed cell 17Tt U IEH#
KR 175, KU 8AEDEBAK (90mM Nadl,
700uM KCl, 150uM CaClg, 91gM MgCly, 20mM
phosphate buffer, pH 7.40 2&1r) O EETHD
fo. TRBERRO I DDOHEEICIT glucose, adeno-
sine-5'-phosphate (ADP), inosine-5’-monophosphate
(IMP), inosine, ribose-5-phosphate (R-5-P) J& OF
hypozanthine % i/, T MR ER EL T
antimycin A, amytal, N2{LHIBEEE(L UG O el %
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%1& LT 2, 4-dinitrophenol (2, 4-DNP), FHEHIL L
Toligomyein 21>, Zh & OFERIERBHD
EiicHsT 2 X BES .

EEREROSIE: : B—RicBOTRER Ul
37°C T incubate L 725 &EERPD incubation mix-
ture 0.5ml 48 L, MFRMROKH, BNA OF
LR BIROFERD 2 XY, U-V absorbing materials
DZEA(LIE 260 ma I B1F BTIRDOE/IC K DERL
7z.

FRER P RBYOEIC D T, glucose & &
ORISR fructese & Z D BELAYIT an-
throne reaction2 {Z X D C, inosine, R-5-P & D
pentose {L-S#i orcinol FIHD it kT, T+,
ERIZ Barker and Summerson O}EW T X->T#l
FE L, %k 4 @ incubation B{D ffi& incubation %D
EEFHELZN S O£ % per ml cell suspension T
Ui

ZERER

MARMROBADRNT, ABNICI b avEy
T OB EEETE 4 OUER L ER| DI EA S CHIE
U6, Fig.l Fig. 2 iICR31 AHEIC nucleotide
REWICBERCE KOEREV EBC L,
nucleotide RHICKT 2 HER Fig. 1 IR 310
<, BSEFIOHEAE L 75\ 38 &1 13 U-V absorbing
materials S &I L, & 72 pentose {1 &40 in
bbb od, HERZNA T incubate L 7
AL U-V absorbing materials, pentose 1t & ¥
I3ZBIC > L Hypoxanthine BE B ICER L T
E252/E262 psHE L 7218), F cfBERICHT B Lh 5
agents DYERIL Eig. 2 ITRI N2 WM HEHZ M
Z 7%\ control MK A D glucose HEE (1.12m
moles/ml cell suspension) % 100% &3 3 EFEGEH
EHIOILIEE EF AL T incubate L2 TOH

a pentoses 4 Eaea Eas1/E262
control (no agent) |- [ [
57/ml antimycin A —— - —
1 mM amytal — J ]
1004M 2. 4-DNP 3 . —

L

57/ml oligomycin E— — —

0 -0,1 -0.2 -0.3 & 0.4 10,2 0 -0,2 ;O.M ~0.6 & o] r 2 3

mmoles/ml cell

susp/3hr

per ml cell susp. /3hr

Fig. 1. Effects of respiratory inhibitors and uncouplers for oxidative
phosphorylation on the nucleotide metabolism by rabbit reti-
culocyte suspension (RC: 80% of whole red cells) in vitro

+alactate
-aglucose +alactate m
control (no agent) ] — -
57/ml antimycin A [— ] L 1 I
1 mM amytal 1 I I
100gM 2, 4-DNP | J I—
57/ml oligomycin | —— ] I
it e ry 3 " "
0 100 200 100 200 300 "o 1 2 3

¥ of control

% of control

Eig. 2. Effects of respiratory inhibitors and uncouplers for oxidative
phosphorylation on the glycolysis by rabbit reticulocyte sus-
pension (RC; 79% of whole red cells) in vitro
cell counts: 71X 104/mm3 incubation mixture. HK=9%
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AICHBINT glucose HEEIL 150~280% & TN
U7z, B4R E 1T control DEA (Cm h:dle_s/ml
cell suspension) % 100% & Ul BHZERIA A
T incubate L7z & D Tid#200~300 %I L3
LR E ORESE Dz, COFRICBT 57K
R BT 3 Y’ X 7- glucose DI, control
TR LT THH08, FFRELEN|, e ERED
Z1:HDTIL, 2.2~3 L7350, glucose LIS DYE
POoBIBMBLEINTHAHESRESINZ., £L
T DEA, Fig. LILRIN T BRRIT TN S agents
T U-V-absorbing 7 F UF pentose {LAHDS active
IR EXN TV BHEP S ZH S nucleotides O pentose
b OLBMBER SN T ZFRRI NI,

% G & D nucleotides, nucleoside, Riose-5-phos-
phate E D pentose (LAY A MBIRMIR @D suspension
IR L glucose ZF8MN L T incubate L 7z H& D
MRMPR DR & AR E R U7z, £ DFERE
Table I {TRE N3N, glucose DYV IT ADP
BNA T incubate L7z dOTii, RNA O, ALK
HERREIT energy AR MA LD DD ETBA
ERLT, ABSINA 72 ADP €204 DI glucose
R holz. R-5-P (2 cell suspension 2» 5
HL T 438 B incubation Ti3 ADP L[FIKE
FRA L energy lRELTRIAS NGO, L TA

2% IMP, inosine ZfNZ 7 dDTIR, Thd e

D pentose TAMI active LB 1 RNA O,
CHBRERROSEBICHEA L, #8IC inosine A EAN L7c

DT, glucose ZARMLA-SDKH S RNA D
L, FBERICKTH DI, € THRIMERD
BRI O FLERE R #E% glucose TEFL T & inosine 7F
ATFETH®Y 5 & Table II ICRINBIR D HER
Zi3tz. BIb—EBOD glucose A FICEWTIHRM
9 % inosine DPEFEAETZITH, ThBI—FRE
@ inosine DIEATF CHRINT 3 glucose DBE 4
AT, ABERBTIC RNA OFDRFBAEED
9, $BIRMER (X inosine (D pentose 4> & glucose
b R IZAFICHFMERORABRICET 5 2 A v ¥
—REULTRAINBESNPEOhiCIN. LIL
T D4 inosine O pentose FGDEEEITLEFET
% glucose BAE I NITENTTHA L, HIT glucose
DOEBEIL inosine DPFEVELULDTEHELE
i tipotz, Fic fructose LAUWVIRIRINT
% inosine DPEHRFHTELEHE AL, Bl
glucose i€ XD TIIZ AL L 72D 7=, glucose & inosine
MZIEREICIAFT 2 R IC antimycin A % 12
T inchate L, €D I Fa ¥ F ) 7O #EE % block
U T ARHKTRREETZ D % 1T 5 BRBIRIMIR OR#H &
E—g&dic LiciE4, BNA O RIAEsh 72

Table 1. The metabolism of adenine uucleotides and its decomposed compounds and RNA degradation
by reticulocyte suspension (RC: 86 % of whole red cells) in vitro

The data show the changes during 3 hr-incubation at 37°C. Cell counts; 66X 104 per mm3
incubation mixtuse, Hk (hematokrit); 9%

incub. /\ glucoses A\fructoses /\pentoses + Alactate — ARNA
substrate added time (mmoles/ml  (mmoles/ml (mmoles/ (mmoles/ (pg/ml
(br) cell susp. ) cell susp. ) cell susp. ) cell susp. ) cell susp. )
none 1 —0.174 —0.565 +0.070 0.373 13.7
2 —0.392 +0.116 0.607 31.0
3 —0.592 '+0.170 +0.179 0.706 43.7
5mM ADP 1 +0.171 +0.100 0.070 9.4
2 +0.150 —0.168 0.373 21.2
3 +0.004 —0.027 +0.230 0.583
6mM IMP 1 +0.125 —0.414 —0.210 0.583 18.9
2 —0.111 —0.358 —0.540 1.053 32.5
3 —0.323 —0.230 —0.650 1.381 55.7
5mM inosine 1 +0.161 —0.200 0.884 13.7
2 —0.130 +0.217 —0.479 1.381 34.2
3 +0.199 —0.640 1.826 59.2
5mM R5P 1 —0.198 —0.019 —0.185 0.491 12.2
2 —0.280 +0.104 —0.200 0.583 29.2
3 —0.457 +0.047 —0.400 44.7
5mM glucose 1 —0.427 +0.017 0.443 20.2
2 —1.170 —0.565 +0.123 1.053 41.7
3 —2.32 —0.565 +0.182 1.621 57.2
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Table 2. The effects of inesine and glucose on the lactic acid formation and reticulocyte
maturation (RC; 67.1% of whole cells) in vitro

The data show the changes during 3 hr incubation at 37 C. Cell counts: 72X

104/mm3 incubation mixture, Hk=8.5%

e glucose Afructose /\pentose + Alacutate —/ARNA
e oflméf::&[) conzos(m;a) mmoles/ml mmoles/ml mmoles/ml mmoles/ml pg/ml
ne L cell susp. cell susp. cell susp. cell susp. cell suap.
3.50 10.98 —1.06 +1.61 —-0.37 3.62 13.0
3.50 5.98 —1.07 +0.76 —1.00 3.64 14.0
3.50 3.48 +0.38 —0.70 3.81 14.1
3.50 0.98 -1.14 0.0 —0.50 3.45 15.5
11.00 5.98 -1.14 +0.65 -0.17 3.81 14.1
6.00 5.98 —1.16 +0.69 —0.47 3.72 13.0
2.00 5.98 —1.29 +0.72 -0.91 3.90 13.0
1.00 5.98 -0.39 +0.79° -0.95 3.90 15.0
1.00 0.98 —0.50 —0.03 —0.41 2.29 12.0
* 6.00 5.68 -2.01 +0.55 —1.42 8.52 9.8

* The cell suspension was conteined 57/ml antimyein A.

Table 3. The competition of glucose and inosine
in their consumption and lactic acid
formation by mature red cells 7 vitro.

The data show the changes during 3
hr-incubation at 37°C. Cell counts; 117
X 104 per mmd incubation mixture,

Hk; 9%

< < — @ — — —_

8 8 28> BET 3E~ SEN
s 29 | €35 Sys 395 I3y
g8 BE | 2da #g@ 255 SSh
g~ &~ | mg., S8, S5 8-
% 8 483 8% <E&% +E%
4.1 10.9 | —0.33 +0.86 —2.56 2.65
41 5.9 +0.42 —1.54 2.60
41 1.9 | —0.47 —0.40 —1.25 1.34
41 0.9 | —0.59 —0.80 —0.29 1.24
6.6 5.9 | —0.93 +0.46 —1.26 2.54
4.1 5.9 4+0.44 —1.35 2.33
1.7 5.9 | —0.46 +0.42 —1.85 2.47
1.6 5.9 | —0.44 +0.41 —1.71 2.62

glucose HEE 1340 2 fEICHEINL, inosine (D pentose
WADOHERIT glucose DENLD BE LM fEIC
BinUi, i OROFMARRI 2.8 K18
Lz, —hFItav ) TasaicEel, g
7D REFRMER 1DV T D glucose & inosine %
INL F< gD T A v F — {813 Table IIT ITRE AL
AT, AMEREIZ—EBRED glucose HSFLE L
T T H inosine EfNZ 5 LRICHEBAREIZ M

T BN, HIC—~EMED inosine [F{L T THIT TN
9% glucose OPREA LIF THHEML Kok, F
72 Z DR OMEE OBEFHHBRIMRMLROGE L
E>T, glucose JHHERIIFEICIRING 4 inosine D
BEAHTHLEHBPL, #HIC inosine DHEE I
glucose JREEMT 725 LHFI N
z =

FHRE R TR OKRBERETIIREICR
{iHE nucleotides 2XFDF B ZDOHRTHEIC ATP
level PRHICIE T 9" 3 &3LiC hypozanthine DR
MED, TOBRRII I Py FY T OBEE % block
45 agents, #]:Z1d, antimycin A, 2, 4-dinitrophe-
nol THIREShD & e@WELL. 2LTZH
5> OB R S RBIRMERDRXIITHE D THE 5 . nucleo-
tides DIHAMZ I+ 3V ¥ Y 7 OBRBEDHT R B 1S (K
TFiz kDT excess D purine nucleotides Z373f% LT
hypoxathine {273 2 AR I 17z,

ARICBOTRRMERORIGBE TRBICHER
/4 % nucleotides, = & L T purine nucleotides 13
hypoxanthiee {275 D&Y D pentose WAL "c, DR
BT glucose EFAA CRBRICBBROEEELT
HHCEARINA LM S LD, 1t
purine nucleotides i)ﬁ‘i%‘:ﬂﬁ]fﬂ‘ﬁﬁ@ﬂﬁﬂiﬂi@ﬁﬁli
70132 &0 S #4E Lowy et al1®), Gabrio et al2l),
Whittam?), Lionetti et al. Dz > TR INTH
3%, COFRIBRAMBRT D T2 WA
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ThiThbhaz LIk,

Fig. 1, KU Fig. 2 ITH O TR Dk FaEE
TERI Pa v FY 7 active ICEIOTU 2 BT
KABMICIFa Y F)7TO ATP &% % block
B BRISRE 4 OURIRBLEF] O HLHEEL R £ I 2 T
incubate T3 & + alactate/ — Aglucose ratio He g
K4 % &3kic ATP, ADP, AMP 0 nucleotides
SMEME D hypoxanthine DARIMEHE Ih 5D5%
D release X5 pentose (ZEFEFLL /ST EHHIC
HBINAROEREA ST S RO LT
AHEINBLCATH S, CDHEIL anti-
mycin A STHEREMAELLES, MR I
YFYTERRTELLLD ATP ZHERTH
RSB OREENR LB EE XS 11, Table
2 RU 8 WRIhA2MSFEF MBI EGL
nucleotides @ pentose H4 % ARHEADEE & L TH
REBbDEEZONE, T1fb oA TE~ D
nucleotides, nuclecsides, pentose D% glucose D 1 D
iZ energy RBOBEHICBVEE LT HOERII
Table 1 ICRENE40< IMP, inosine {33 % ICH
iz AR MR OB I FURARICRIFA S h i 08,
ADP, AMP, B-5-P RRRA LB NI HS/, L
BLnSOHASNE O AR, HICRIAS
NTORVNOTRES ch SHRIEATIR R
LOTREZINTV AW M{HMBAICED A N
WD THELEEEINS,

nucleotides DIMEBIKICE S 23 2 ORI
WTRATRET CRAFMKREAOTHREINT
B oD, @RmRORBBEBICHES> TRLT S
nucleotides HRARMIRDBEA & FRTT HFRKE
E 330 LEZ S, purine nucleotides 7 5 D
hexose-phosphate, triose-phosphate O & f% {2, ade-
nylic acid deaminase?.30), 5’- nucleotidase, purine
nucleoside phosphorylase!»32), phosphoribomutasedd),
ribose-5-phosphate isomeraséd), ribose-5-phosphate-
3-epimerase®), transketolase™-3), transsldolase3s) |T
LOTHEAINZ EEZL BN B,

PWARMBRORHGBIZITPE 5 nucleotides DA R IR
2D mechenism FIROBIEZ LN, BB O
BRI b3V Y 7 OMIREIIZSHEANE b TR AL
DIET LIRS DA L T GBRET
HBOT, FHERICK 3 LMOERIZRBICHML
TR B, COFBDERAEOMHREICEAT B ic>
NTES pH OMMFI~DBIT IZEFER D hexo-
kinase ICHi~T, adenylic acid #» 5 pentose 4 4

7 WORRICNTES B T4 OB FK D optimum pH J3H
MM H 2 EEZ L, FRMEROERICEDT
{22 BHE R4 Kic k% pH O {ETF (2 purine
nuclcotides, nucleosides DHMAEZEHX L TH A
HEVSBRITARREALONBLATHS.

Tabl 1, 2 KU 3 WRIN7- < inosine O
pentose A2, D THELIC energy H &L TH
&5 O THEIRMER DRRFAITHE S IR AR EEDE
MEITERIC L B pH OE TR, HEENSHEANT
PH BME T HITT 57517, glucose 2 53E T35 hexo-
kinase GD EFE % & T &€, —7 T3 purine
nucleotides DB A(RE X E, ZNIKE DT release
&N 5 pentose-phosphate [IFRH T active [TAH X
NTHRERICESTA2LHIRKBEEEL LN 5.

(Table 2 T 3)

FSRm# 72 # 12 Overgaard-Hansen O Ehrlich
ascites tumor cell suspension Z glucose %1% 7= 12
AR —BYIET T 343, £ gludose ¥ /M
iz X% hexokinase RISDIEMALIC XD THEER I h
% H* k27T pHMETFL, 20D pH OETFTH

nicleotides 7 hypozanthine ¥ THMET 3 KIGEE
AT B LV IBE® L XOTXBEENS, T
Dishe eu al. 39, Bishop0dD) ZDFEMICE T 5
ATP level DIETFOSFBRAERIC X 5 pH D ET ic/F
R 2ENIRECLOTEIXFEINS,

¥

1. RRMEIRMBR DA IRIC B 1 3 BRI Enucleo-
tides {3 & 'energy RN & OBIREBR LIRDBE
WMmESk.

. 2. SBFRMERO BT PEDTHE 2B 151 nucleotides
DRI FRIBEX T & 5 antimyein A, amytal,
BARBBRILRIG O ERTH S 2, 4-dinitro-
phenal, oligomyein Eir X >TEEEXNZ.

8. CORIEEHTFICEBTIE hypoxanthine DE
Bt 38 K 93 0t release X 11 '7- pentose-phosphate
13 active ICRBSNTUMELRT 5.

4. FRMBKDOBE#, RNA O, FLERIZ glucose
DR D ITH I 5 inosine monophosphate %> inesine %
A% EBHTHERICTET S, UL, adenosine
diphosphate %> ribose-5-nhosphate i Z M % 73 I Jis
ICIREHRS Lahork,

5. MAFRIMERD BRI P 5 B ¥ f& purine nucleo-
tides |3 % DR DR T X417c pentose phos-
phate b glucose K ¥ & active CHEEROEEEL

8
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The present paper reported the relationship between nucleotide metabolism and energy
metabolism during the maturation of rabbit reticulocytes and the following results were ob-
tained:

1. The gradual degradation of adenine nucleotides during the maturation of reticulocytes
was stimulatel by the respiratory iuhibitors, antimycin A and amytal, or an uncoupler of
_oxidative phosphorylation, 2, 4-dinitrophenol and an inhibitor, oligomyciin.

2. In these conditions the pentose moieties of adenine nucleotid'es‘ were metabolized rapidly
with the very large accumulation of hyposanthine and lactic acid. -

3. The proresses of maturation of reticuloc t.s,” RNA decreases and the glsfcblysis were
- promoted by adding inosine and also by inosine monophosphate as well as by glucose. Theexo-
genous adenosine diphosphate and ribose-5-phosphate were hardly utilized for reticulocyte ma-
turation.

4. The data suggest that pentose moieties of adenine nucleotides are reutilized effectively
than glrcose during the reticulocyte maturation.




