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SUMMARY

1 The effect of K+, nucleoside triphosphates, ADP and P, on skeletal muscle
AMP deaminase (AMP aminohydrolase, EC 3 5 4 6) from frog, pigeon, guinea pig,
rabbit and rat, partially purified by the same method, was investigated

2 K+ activates the enzyme from all the sources, however, the complete acti-
vation of rat and pigeon enzymes 1s observed at KCl concentrations lower than those
required for a complete activation of the enzyme from the other sources

3 At pH 6 5 and at KCI concentrations higher than 100 mM, ATP, GTP, ITP
and P, mhibit the enzyme from all the species examined, however, at 50-100 mM
KCl ATP activates the enzyme from gmnea pig and rabbit At pH 7 1 and at 50—
200 mM KCl ATP mhibits all the enzymes

4 AMP deaminase 1s mmhibited to a imited extent by nucleoside triphosphates,
the mhibition degree depends on the pH and on the sources, P, completely mhibits
the enzyme Creatine phosphate also 1s an inhibitor Kinetic evidences suggest two
distinet sites of binding, one for the nucleoside triphosphate and the other for P,

5 ADP at low KCl concentrations strongly activates the enzyme, while at hugh
KCI concentrations the activation 1s weaker or absent, besides this effect ADP re-
moves the imnhibition by nucleoside triphosphates and P,

6 The data suggest that the enzyme 1n resting muscle 1s partially or completely
mhibited, when ADP accumulates i muscle 1t removes the inhibition by nucleoside
triphosphates, P, and creatine phosphate and the enzyme results activated

INTRODUCTION

AMP deaminase (AMP aminohydrolase, EC 3 5 4 6) catalyzes the hydrolytic
deamnation of AMP to IMP and NH; The enzyme 1s widely distributed 1n animal
tissues, however, 1n skeletal muscle AMP deaminase activity 1s much higher than in
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other tissues including heart and smooth musclest:2 The distribution of the enzyme
in skeletal muscle varies greatly, white muscles have higher enzyme concentration
than red3?

AMP deaminase was purified from rat and rabbit skeletal muscles and from
calf brain*-* The kinetic properties of AMP deaminase from brain, ervthrocytes and
skeletal muscle have been extensively studied MENDICINO AND MUNTZ' first de-
monstrated that the brain enzyme 15 activated by ATP, the enzyme 15 also activated
by monovalent cations and inhibited by GTP?-11.12 AMP deaminase fromvarious tissues
of rat was found to be activated by ATP and ihibited by GTP® The enzyme from
erythrocytes 15 activated by ATP, monovalent cations and mhibited by 2,3-diphos-
phoglyceric acid!*1® LyuBIMOvA AND MATLINA® reported that AMP deaminase from
rabbit skeletal muscle 15 activated by ADP and ATP An activation by ATP was also
observed 1n carp muscle enzyme!” However, in the presence of 0 6 M K(1 crystalline
AMP deaminase from rabbit skeletal muscle 1~ inhibited by P, but not activated by
ATP and ADP%-7 Recently SMILEY AND SUELTER!® showed that the crystalline
enzyme from rabbit skeletal muscle 15 activated by K+ and Nat and by ATP and
ADP 1n the absence of monovalent cations, GTP and GDP inhibit the enzyme The
enzyme from rat skeletal muscle 1n the presence of 100 mM K+ 1< mhibited by ATP,
GTP, UTP, CTP, by some organic antons and P,, ADP removes these inhibition<!*

The different behavior of rabbit and rat enzyme towards the nucleoside di- and
triphosphates can be due erther to the different source of the two enzymes or to the
different punfication procedure or to the different assay conditions used (presence or
absence of K*)

In this paper we report the behavior of AMP deaminase from rabbit, guinea
pig, pigeon and frog, purified by the same method, towards the nucleoside di- and
triphosphates at various concentrations of K+ The results show that these four
enzymes behave sinularly to the rat enzyvme when assayed m the presence of K+,
the nucleoside triphosphates and P, inhibit the enzymes and the immhibition 15 re-
moved bv ADP

EXPERIMENTAL PROCEDURE AND RESULTS

Nucleotides were obtamned from Sigma Chemical Co or from Boehringer, other
chemicals were of reagent grade The AMP deaminase activity was determined spec-
trophotometricallv at 265 or 285 mu (refs 18, 20), Jemm values of 8 86 and o 23 were
used at 265 and 285 my, respectively, for the calculation of the umoles of substrate
deaminated The spectrophotometric determinations were carried out 1n a Zeiss PM
Q I spectrophotometer equipped with a Zeiss TE-converter and with a Varian (G-2000
recorder The protems were determined by the microburet method using bovine
serum albumin as a standard

AMP deaminase from back and leg muscles of rabbit and guinea pig, from leg
muscles of frog (Rana esculenta) and from wing muscles of pigeon was partially
purified according to the method of CURRIE AND WEBSTER? up to the (NH,),50, frac-
tionation step In Table I the total and the specific activities at the varous steps ot
purification are reported For comparison the purification of the rat enzyme 1 also
reported The mcubation mixture for the determmation of the enzyme activity con-
tamned 2z mM AMP, 50 mM imidazole HCI (pH 6 5) and 0 6 M KCl 1 unit of enzyme
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activity 1~ defined as the amount which catalyzes the deamination of 1 gmole of AMP
per mm at 25° and 2 mM AMP The purification ratio and the recovery (Table I) of
frog, pigeon, guinea pig and rabbit AMP deaminase are lower than those of the rat
enzyme Purification procedures were described for AMP deaminase from pigeon and
rabbit skeletal muscle®-8.21 however, we preferred to purify all the enzymes by the
<ame method The most evident differences m the punfication procedure of AMP
deaminase from the five species have been observed 1n the phosphate dissociation step
Phosphate dissociates the enzyme from actomyosm preparations of all the species
examined, but the purification ratio 15 low as compared to that of the rat The same
result was obtamned bv CURRIE AND WEBSTER? with rabbit actomyosin The dis-
sociation with phosphate was also used by SMILEY ¢f al 8 1n the punfication of rabbit
AMP deaminase IFor the dissociation of AMP deaminase from guinea pig and frog
actomyosin the 1onic strength of the phosphate buffer (pH 7 2) was o 1 1nstead ot
0 05 as used for the purification of the other enzymes The rise 1n the 10nic strength
was necessary to increase the vield of the dissociated enzyme Although the purification
and the recovery were lower than those observed for the rat enzyme, the enzymes
from frog, guinea pig, pigeon and rabbit skeletal muscle after (NH,),5SO, fractionation
were enough purified for the kind of study reported 1n thi- paper In fact the enzyvme
preparations were free of 5'-nucleotidase, myokinase, nucleoside diphosphokinase and
ATPase activities and only the gumea pig preparation showed a small adenosine
deaminase activity

Like AMP deanminase from rabbit and rat <keletal mu-cle, the frog, pigeon and
guinea pig enzymes are activated by K+ In g 1 the eftect of mncreasing K(1 con-
centrations 15 reported The activity was assaved mn 50 mM imdazole HCI (pH 6 5)
and 150 mM tetramethvlammonium chloride AMP deaminase from pigeon <keletal
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Ig 1 Lffeet of KO on skeletal muscle AMP deaminase {from frog (@), pigeon (A), guinca pig
(._) and rabbit (@) The reaction mixture contained 100 s2M AMP, 50 mM imidazole HCL (pH 6 5)
and 150 mM tetramethylammonium chloride lemperature, 20

Fig 2 Effect of AMP concentration on 1mtial velocity of skeletal muscle AMP deammase from
frog (@), pigeon (A) and guinea pig () The reaction mixture contained 50 mM imidazole HCI
(pH 6 5) and 150 mM KC1 Temperature, 20”
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TABLE II
EFFECT OF ADP oN AMP DEAMINASE INHIBITION BY SOME NUCLEOSIDE TRIPHOSPHATES AND P, AT pH 6 5

Each assay system contained 1oo uM AMP, 50 mM imidazole HCl (pH 6 5) and 150 mM KCl Temperature
20” An arbitrary value of 100 1s assigned to the activity obtained in the absence of effectors

Additions Frog Pigeon Guinea pig Rabbut
Wathout With Without With Without W ith Without 117ith
ADP ADP ADP ADP ADP ADP ADP ADP
{50 wM) (50 M) (50 uM) (50 uM)
None 100 160 100 108 100 137 100 134
ATP (50 uM) So 143 82 100 9I 131 72 130
GTP (1o uM) 72 140 75 105 7+ 137 31 134
ITP (10 peM) 75 145 89 109 83 12 15 133

P; (5 mM) 70 125 63 107 62 129 31 133

muscle 1s almost completely activated at 2o mM KCI while for the rabbit and guinea
pig enzymes the highest activity 1s obtamed with 100-150 mM KCl, higher KCI con-
centrations are necessary for a complete activation of frog enzyme The rat enzyme
behaves simlarly to pigeon AMP deaminasel® In the absence of tetramethylammo-
nrum chloride higher KCI concentrations are required for the complete activation of
the enzyme (Table IV}, for the rat enzvme see ref 19

In Fig 2 the substrate-velocity curves of the enzymes from frog, pigeon and
gumnea pig are reported The curves were obtamned 1n 50 mM 1nudazole HCI (pH 6 5)
and 150 mM KCl The apparent A,, for AMP, calculated on the curves of I'ig 2, 15
0 35, 0 5 and o 75 mM for pigeon, guinea pig and frog, respectively The substrate-
velocity curve for the rabbit enzyme 1s similar to that reported by SMILEY AND
SUELTER!

The effect of some nucleoside di- end triphosphates and P, on AMP deaminase
from frog, pigeon, guinea pig and rabbit 1s shown in Table 1I The table also reports
the activity in the simultaneous presence of ADP and ATP, GTP, ITP or P, Assayv
conditions were 50 mM 1midazole HCI (pH 6 35), 150 mM KCl and 100 uM AMP The
nucleoside triphosphates and P, inhibit the enzyme from all the sources while ADP
shghtly activates AMP deaminase when tested 1n the absence of mhibitors and re-
moves the inhibition by nucleoside triphosphates and P, In the absence of K+, ADP
strongly activates the enzyme from all the sources considered

The effect of varying inhibitor concentrations on AMP deaminase activity 1s
reported mn I'igs 3 and 4 A finite value of mhibition 1s obtained when the enzyme
activity 1s assayed 1n the presence of increasing concentrations of nucleoside triphos-
phates, while an almost complete mnhibition 1s observed in the presence of increasing
concentrations of P; The effect of mixing two mhibitors on the enzyvme activity was
also tested In Table III the residual activity in the presence of each mnhibitor alone
or of a mixture of two mhibitors 15 shown In the same table the product of the re-
sidual activities obtamed 1n the presence of each ihibitor alone 1s reported in paren-
theses It appears that the simultaneous presence of a nucleoside triphosphate and
P, leads to a residual activity lower than the product of the separate residual activ-
1ties, while when both ATP and GTP are present in the assay the residual activity
15 higher

Biochim Biophys Acta, 198 (1970) 101-112
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g 3 Eftect of G1P on skeletal muscle AMP deaminase from pigeon (W), gumea pig () and
rabbit (@) and of AI'P on skeletal muscle enzyme from frog (+7)) and rat (A) at pH 65 The
reaction mixture contammed roo pM AMP, 50 mM 1mmdazole HCl (pH 6 5) and 150 mM KCI
Temperature, 20

g 4 Effect of I, on skeletal muscle AMP deaminase from frog (@), pigeon (), gunea pig
(m), rabbit (A) and rat (1} The reaction mixture contained 100 gM ADMP, 50 mM imidazole HC(I
(pH 6 5} and 150 mM KCl Temperature, 20 lhe P, was added as sodmum phosphate butfer

(pH 0 5)

The eftect of nucleotides was alvo tested at different KCl concentrations In fact
1t was 1eported that in the absence of monovalent cations ATP activated the rabbit
AMP deanmunase!® Table IV shows the effect of ATP, GTP and ADP on AMP de-
aminase from guinea pig, rabbit and rat at four concentrations of KCl The assay-
were carried out in 100 uM AMP, 50 mM 1midazole HCI1 (pH 6 5) and 350, 100, 150
or 200 mM KCl An arbitrary value of 100 15 assigned to the activity obtamned 1n the

[ ABLIE LI

INHIBITION OF AMI? D1 AMINASE BY PAIRS OF INHIBITORS (NUCLEUsIDE TRIPAOSPHATES OR P))

Each assay system contatne 1 100 M AMDP, 50 mM imidazole HCL {(pH 6 5) and 150 md KC1
lemperature, 20 An arbitrary value of 100 15 assigne 1 to the activity obtaned 1n the absence
of inhibitors The products of the residual activities obtained 1 the presence of cach nhibitol
alone arc reported enclose 1 in brackets For example there was 75°, residual activity 1n the
presence ot 1o M GTP and 80°, 1 the presence of 2 5 mV P, for AMDP deaminase from pigeon
skeletal muscle the product of the residual activities reported 1n parentheses 15 (0 75 0 80)
100 or ho",

ddditions Pigeon Ginea Rabbit
brg

None 100 100 100
ATP (50 ) K2 QI 72
GTP (1o publ) 75 74 31
[1P (10 1DM) 89 33 15

P, (2 5 mM) 30 70 50

P, (5 o mM) 63 02 31
ATP (50 uM) — P, {5 mM) 14 (52) 38 (50) 14 (22)
G1IP (1o M) — P, (2 5 mM) 43 (b0} 16 (58) 8 (15)
ITP (10 u«M) + Py (2 5 mM) o4 (70 16 (65) 12 (22)
\TP (50 ;M) + GTP (10 M) 81 (62) 39 (67) 438 (22)

Brochim Brophys Acta, 108 {1970) 101-112



107

MUSCLE AMP AMINOHYDROLASE

077 7I 96 ofz 098 €51 otk ol§ GEr or¢ ozt oot 0oz
otz 11 Sl 057 Sog RO %43 oSk 3k otz C1€ oS¢ oS1
otz Q <9 Stz 079 139 737 Qo7 0>8 orl otz og1 00T
ogz ¥ ot 00T — €€ L€z on1 sCF Q) 0)1 on1 oS
(revnoS) (nunoS) (porof) (reroS) (pynos) (pnof) (revof) (pios) (peros)
ddv d.ILH dL¥V FUON dd¥F dI9 dL¥V HON ddr d.L d.Lbt JUON
suoippE JUi
- R [ [ [ uou
wy 11qqy] si1d pruinny

1M

£I0399119 JO JOUSSUE O3 Ul PpUE [ YW oS Jo auasard 1y ut paureyqo {3111308 943 03 PIUIISSE ST 001 JO onfea
Atenmiqie uy ot ‘eamiviadwia]  SUOIIPIFEIOUOD [ )N Pajedrput ayy pue (§ 9 gd) [HH dozeprur Jyw of (JINV {7 001 pourejuod wags {s Sesse yoey

S o Hd I¥ ANV SNOLLVELNAINOD [ )Y INAYTIIIA IV STIDAAS S10TAY \ WOHA HSYNINVHA JI\ v LTISOW TV LATINS NO JOV ANy JT19) 'JTV L0 1dda4d

ATHTIVI

Biochim Biophys Acta, 198 (1g70) 10T—112



108 S RONCO-TESTONI ¢t al.

1001 100+
2 80
3 2 807 |
S 2
o b $
T 60 ° 60
5 i
2 3
3 F: .
o 9
3 o = 4 \\

207 204 3

0 y v —— T o] r " T — T
0 10 20 30 40 50 o 0 20 30 40 50
[ATF] (uM) [GTP] (uM)

Fig 5 Eftect of ATP on skeletal muscle AMP deaminase from gumea pi1g (A), rabbit ( _) and
rat (W) at pH 7 1 The reaction mixture contained 100 M AMP, 50 mM imidazole HCI (pH 7 1)
and 150 mM KClI Temperature, z20'

g 6 Eftect of GTP on <keletal muscle AMP deaminase from guinea pig (4}, rabbit () and rat
(m) at pH 7 1 lhe reaction mixture contained roo uM AMP, 50 mM mmidazole HCI (pH 7 1) and
150 mM KCl Temperature, 20”

presence of 50 mM KCl without additions The enzymes from the three sources ex-
amined show a different behavior towards ATP Guinea pig and rabbit enzymes are
activated by ATP when ascaved at 50 and 100 mM KC1 while ATP mhibits at 150~
200 mM KCI The enzyme from rat 1s inhubited by ATP at each KCl concentration
tested GTP mhibits the enzyvmes 1 every case The effect of ITP (not reported 1n
the table) 15 similar to that of GTP At 50-100 mM KCl concentration ADP 15 a
better activator than ATP while at 200 mM KCl ADP 1s without effect on the en-
zyme activity

The extent of inhibition by nucleoside triphosphates depends on the pH of the
incubation nuxture In fact in 50 mM 1mdazole HCl (pH 7 1} contamning 150 mM
KCl (Table V) the mhibition by ATP and GTP of skeletal muscle AMP deaminase

TABLE V

EFFECT OoF ADDP oN AMP DEAMINASE INHIBITION 8Y AT, 1P, P{ AND CREATINE PHOSPHATE AT
pH 71

liach assay system contained roo uM AMP, 50 mM mmidazole HC1 (pH 7 1) and 150 mM K(Cl
Temperature, 20° An arbitrarv value of 100 1s assigned to the activity obtained 1n the absence
of eftectors

ddditions Guinea pig Rabbit Rat
I athout 11 ath Wathout  With Wathout With
41DP ADP 1DP 1DP ADP ADP
(50 pM) (50 M) (50 uM)
None 100 150 100 195 100 120
ATP (50 udM) 44 157 37 130 16 63
G1P (1o uM) 52 150 18 167 12 65
P, (5 mM) 58 147 43 158 38 87
Creatine phosphate (5 mM) 63 135 34 145 30 67

Biochim Biophys Acta, 198 (1970) T01-112



109

MUSCLE AMP AMINOHYDROLASE

£Gz
162
Gezf
19

ddb

Arempqre uy

1qqvyy

(4 89 197 ot6 9l 7lz 1374 0771 €11 tI1¢€ £+6 007
Q 133 LSz ofor Lg 761 1339 00€1 gzI 9z¢ [e1°74 of1
I3 1€ €tz Q9L L¥ 96 ol1 otz1 99 +61 967 001

JA 7z 001 €€/ ob 1R 001 Lot Sz 6% 001 o6

(rcvos) (prifoS) (pynof) (reo€) (mios) (renoS) (revof) (peno§) (rnof)

dLD dIF JUO N\ ddF d.ID dL¥F JUON ddF d19 dIF auoN  suoippp (ru)
e — — — — [ —_— UIUOI
wy di1d vauiny DY

SIOIDBPD JO AIUISAT Y} UT PUP ()M [Nur oS jo souassaxd ayy ur paureiqo £)1a10e 3y} 03 Paudisse SI 001 JO N[
oz ‘omjendws], suorenudducd [)V payesrpur oyl pue (1 L [d) (DY oozeprul [yw oS ‘JIYV A7 001 DIUIBIUOD WolsAs ABSs® YoBH

1/ Hgd 1v aNy SNOILVMINTINOD [)M INTAT I LV SAIIAIS SNOTAY A WOUL ASVNINVEd JNV TTOSAN TVIATANS NO J(I¥ UNV dL) ‘dLV 40 10141

INATdVLE

Biochim Biophvs Acta, 198 (1970) 101-112



110 S RONCO-TESTONI ¢f al

from guinea pig, rabbit and rat 15 higher than at pH 6 5, while the mhibition by P,
15 about the same (see Table II for guinea pig and rabbit and ref 19 for rat), creatine
phosphate 1s effective as P, in the inhibition of the enzyme A finite value of inhibition
1~ obtained when the enzyme 15 assayed 1n the presence of imcreasing concentrations
of ATP and GTP but the extent of inhibition 1s higher at pH 7 1 than at pH 6 5
(Igs 3, 5 and 6) However, at pH 7 1 and at 50-100 mM KCl, 1n contrast to pH 6 5,
no activation by ATP of rabbit and guinea pig enzyme 15 observed (Table V1) ADP
removes the mhibition by ATP, GTP and P, also at pH 7 1 (Table V)

DISCUSSION

The comparative study on the behavior of skeletal muscle AMP deammase
from five different species towards K+, nucleotides and P, shows that the enzvmes,
purified by the same method, have some fundamental common characteristics which
suggest a common regulatory mechanism, however, some mmor differences were also
observed K+ activates the enzyme from all the sources examined but lower KCl
concentrations are necessary for the complete activation of rat!® and pigeon enzyme
KClI concentration and pH nfluence the behavior of AMP deammase towards ATP
and this phenomenon may explain the difterent behavior of AMP deanunase towards
this nucleotide observed by various authorss-7,16-19

The enzyme 15 inhibited to a limited extent by nucleoside triphosphates These
compounds probably have an 1dentical site of binding on the enzyme molecule In
fact the residual activity obtamned 1n the <simultaneous presence of two nucleoside
triphosphates 1s higher than the product of the residual activities obtained with each
inhibitor alone ATP which inhibits the enzyme to a mmor extent than GTP, partially
removes the inhibition by GTP In the presence of P, and nucleoside triphosphates
the residual activities are lower than the product of the 1esidual activities obtained 1n
the presence of one inhibitor alone This phenomenon was observed with other en-
zvmes and was explammed assuming distinct sites of binding for the inhibitors?223
This 15 probably true also for AMP deaminase m which two different sites, one for
P, and the other for the nucleoside triphosphate, can be hypothesized However, a
more detailed kinetic study, which 1s not the aim of the present work, will be nece«-
sary to elucidate this point

Nucleoside triphosphates, ADP, creatine phosphate and P, at concentrations
near or lower than those found 1 muscle affect the AMP deaminase activity from
five different species, when assayed at pH 7 1 and at physiological concentrations of
K+ (10o~150 mM) and AMP (100 uM) All these compounds appear to be significant
n the regulation of the activity in vivo The ATP, creatine phosphate and P, con-
centrations in muscle and the fact that a great part of ADP 1~ bound to muscle pro-
teins? suggests that in resting muscle AMP deaminase 15 at least partially, 1f not
completely, inhibited In the conditions in which free ADP accumulates 1n muscle,
1t removes the mhibition by P, and ATP and the enzyme results activated On this
aspect muscle AMP deaminase seems to help the myokinase reaction n utihzing the
high-energy phosphate of ADP for muscular contraction and m maintaning a high
ATP/ADP ratio? (myosin ATPase 1s mnhibited by ADP%) In fact muscle myokinase,
pectfic for ademne nucleotides, 1 inhibited by AMP which has a A, value lower than
Ky, for ADP?% Such a kind of regulation of AMP deaminase could explain the ob-

Biochum Biophys Acta, 195 (1970) 101-112
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servations that IMP accumulates in muscle subjected to strong tetanic contractions
and 1s reaminated to AMP during the aerobic recovery period, while 1t 1s impossible
to demonstrate a deamination of AMP 1n resting muscle or during a moderate muscu-
lar work?®—3> Although 1t cannot be excluded that in these conditions a deamination
of AMP occurs, 1n fact 1if the rate of IMP reammation 1s higher than or equal to the
rate of AMP deamination no accumulation of IMP 15 observed, however, because the
capacity of the muscle to reaminate IMP 15 much less than its potential AMP de-
aminating capacity®-38, 1t must be concluded that AMP deaminase 1s inhibited to a
great extent 1n resting muscle or during moderate muscular work

The studies carried out with poisoned muscles in which ATP synthesis 1s com-
pletely or partially inhibited are useful to confirm that IMP 15 produced when ADP
tends to accumulate in muscle LANGE? and HERMANS®? with muscles porsoned with
10doacetate and MARECHAL AND BECKERS-BLEUKX?! with frog muscles poisoned with
1-fluoro-2,4-dinitrobenzene observed that the ATP used for muscular contraction 1s
almost quantitatively replaced by IMP, however, CAIN AND DAVIEs? reported that
during the contraction of frog muscles poisoned by 1-fluoro-2,4-dinitrobenzene ATP
15 stoichiometrically converted to ADP and AMP These contradictory findings can
be explained assuming that 1n the poisoned muscles studied by the different authors
AMP deaminase 1s 1mnactivated by this drug to a different extent AMP deaminase,
in fact, from frog, gumnea pig and rat 1s mactivated by 1-fluoro-2,4-dinitrobenzene
{G Ronca, unpublished observation)

Besides nucleoside triphosphates, ADP, creatine phosphate and P, other factors
may be significant 1n the regulation of AMP deaminase :» vivo As 1t appears from
the pH dependence of enzyme activity3-7-17 and of nucleoside triphosphate mhibition,
a decrease of pH 1 muscle results mn mncreasing enzyvme activity Variations of pH
during muscle activity were described? It was reported that lactate 1s an mhibitor
of rat AMP deaminase and Mg2+ and Ca?+ influence both ADP activation and P, and
nucleoside triphosphate inhibition!® The skeletal muscle enzyme from all the five
species examined 1s inhibited by 2,3-diphosphoglyceric acid (G RoxNca, unpublished
observation) as AMP deaminase from erythrocytes'* These data suggest a more
complex regulation of muscle AMP deaminase than that discussed above
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