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the fibres used (about 8—9 g diameter, the internodal
distance being less than 1 mm). The experiments were
carried out at room temperature (20 - 23-C). Under these
eonditions the isolated nerve fibres remain excitable and
action potentials can Do recorded for several hours after
dissection.

Figures a— b—c—d illustrates the results of one of
the experiments. FFach of the photographs iy obtained by
the superimposition of the potentials elicited by 160 suc-
cessive stimuli, cathodic shocks of brief duration {about
60 ps). Record « shows the local potential changes due
to shocks of strength equal to 0-3 threshold, After the
initial shock—and capacitative —artifacts, a lasting
polarization {clectrotonic potentialy can be observed
which declines in an approximately exponential way.
1f the strength of the shock is now increased to about
t-82 threshold--Figure b--a hump in the decaying
polarization potential appears, corresponding to a local
response which develops above the passive electrotonic
potceutial. In this record a fluctnation in the amplitude
of the local response is evident; the size of the potentials
generated by shocks of the same strength vary within a
wide range. This fluctuation is even more evident if the
potentials are produced by shocks of higher intensity
{0-85 threshold in Figure b). Most of the potentials so
clicited are only slightly higher than those of Figure 4,
whereas two of them have grown into huge bumps which
illustrate particularly well the phenomenon of the local
resprmse.  In Figure d the strength of the shock was
slightly above threshold, and propagated action poten-
tals arising after various delavs can be scen. A potential
change is also seen in this record which prupagated away
although it did not grow to a full spike at the directly
stimulated node. Apparently, the local response of this
node of Ranvier stimulated by electrotonic spreacd the
adjacent node, whose excitability was higher.

A comparison of these results with thosealrcady quoted
from amphiblan medullated fibres, non-medullated in-
vertcbrate axons and striated muscle fibres, reveals a
fundamental similarity of the events which after cathodic
stimulation lead to the onset of propagated potentials
in all the excitable tissucs which have so far been studied,

J. peL CASTILLO-NICOLAY

Department of Phesiology, University College, Lon-
don, October 30, 1951,

Jusammenfassung

Lokale Potentiale, welche fiir die Entstebung fortge-
lciteter « Spikesy verantwortlich sind, konnten an ein-
zelnen Ranvierschen Schniirringen motorischer Fasern
des Mause-Ischiadicus nachgewicsen werden.

Dicse Befunde stiitzen dic Ansicht, dass die Entste-
hung fortgeleiteter Potentiale in allen erregbaren Mem-
branen auf dhnliche Weise stattfindet.

Distributicn of Radiophosphorus in the Long
Bones of Adult Rabbits?!

The earliest experiments made with radiophosphorus?®
have shown that, immediatcly aflter administration of
the isotope, the specific activity of the epiphyses of the

VThis work was supported fn part by grants from the Fonds No
tional de Lo Recherche Seientifique of Delgium.

2 1A Hany, GoCoHevesy, and B CLLusnscaaro, Blochen,
BOBIOIT05 (1937).-- M. J. 1. Dows, B C. Pl Jansex, G. J. Siroo, and
G JovAN DER Maas, Nature 742, 903 (1938)—G. C. Hevysy, L BB,
Lren and O, H, Regpr, Biochem. T, 340 532 (10400,
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long banes is always found to be hagher than that of the
diaphyses,

sSeveral anthors? add that the specific activities of the
phosphorus arve reduced to uniform values after some
davs or a few woeeks,

As {ar as we can ascertain, this latter statement rests
on cxperiments made with growing animals, and its
general validity shoudd not be accepted before expert-
ments are mavde with fully grown animals.

Since it has been shown that bone marrow ® and perios.
teum?® have a high phoesphorus specific activity, care
must be taken to deal with bone tissue completely freed
from the soft tissnes,

This figure shows how the braws were divided, I - hunserus
E-oradiusy 170 ulnag B fewur: /00 tibia

Furthermore, it seems advisable to estimate the spe
cific activities, notl just in the shaft as compared with
the epiphyses, but in as many portions of the long bones
as is compatible with accurate measurcments,

Procedure. Three fully grown rabbits (skeletal state
checked by Neray examination), weighing an average of
4800 kg, were injected subcutanceously with carrier-free
P32 in seolution made up in normal saline at pH 7
{supplied by Atomic Energy Rescarch lstablishment,
Harwell). The one to be sacrificed 6 days afterwards
receivedd 2 mOCin two days, The two others recetved 4+ m€
in three days.

The bones were cleaned with aknife and divided witha
hand-saw into portions as indicated by the Figure, These
portions were boiled {or one hour, digested for 24 hours
at 377 in a 1 per cent. solution of papain renewed after
12 hovrs, boiled again for a few minutes, dricd, and
extracted in chloroform in a Soxhlet apparatus for
24 hours, They were then dried, weighed and dissolved
in nitric acid, An aliguot was ased {or radio-assay while
the remainder of the solution was used for chemical
determination of phosphorus according to the method
of Fiske and Subarow,

Results. The bones, before going to nifric acid, ap-

EAL T Mavey and W P Baar, 1 Biol Chem,
WosoManry, HLCOHoeew, and ML Manty, 1L
RIS TIPS

2V, DL Arsscrons andd P, Barxuey, . Biol. Chem, 172, (o
{1045).

30D Lesnowh, (n W, Wariveox, L F
Ronrenon, Amer. Jo Anat, 88,280 (10005,
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peared under the binocular microscope, to be completely
cleaned of articular cartilage and of soft tissues.

The specific activities have been expressed in number
of counts per minute per mg of phosphorus. Since the
interest lies in the comparison of various portions of the
bones at various intervals, an arbitrary value of 160 has
been assigned to the middle fifth of the humerus in the
three animals and all the measures have been reduced
accordingly.

6 |31 |76 6 |31 |76 6 |31 | 76
H1({3544(286|315 §JR1 |90 |101 [145QU1 [110 [186 (249
H2[/211/160 140 JR2 147 |44 | 86 QU2 172 | 98 |154

100 {100 [100 gR3 | 81 | 51 [144 QU3 |56 | 63 | 119
HA4! 90| 8594 R4 165 | 65 |152 QU462 |76 | 181

SPELIFIL ACTIVITIES JOAYS
x
[£]

H3[135[161{1834 [R5 [169 [359(578 QU5 |57 | 65 [174
VG [155 1142 338
§ 6 6 351 | 76
o _F1 | 156 1 {288 546 | 302
EPF2 | 115 2 1221 142 [ 190
tF3 [ 77 5 | 141 | 108 [ 150
4 Fa 178 4 | 151 | 97 | 151
o F5 | 101 ET5 ]| 126 | 132 | 127
S Fe6 | 107 16 [ 137 [104 [ 217 .
H l T7 (294 [ 184 | 179 |

Specific activities at various time intervals of the portions
of the bones as indicated by the Figure.

The results are tabulated (Table) and the Figure gives
the key to the symbols indicating the portions of the
bones.

Discussion. Large doses of radiophosphorus were used
in order to recover a fairly good activity in the smallest
portions of the bones, even after 76 days. With such
doses, radiation damage is a theoretical possibility,
although it should be pointed out that the animals did
not lose weight during the experiment.

Thenumber of animals is too small to allow comparison
between them of corresponding portions of bomnes at
various time intervals. The only conclusion which may
be drawn from the results as a whole is that, at least
up to the 76th day, the phosphorus specific activities of
the epiphyses and of the diaphyses do not show any
tendency to bé reduced to uniform values.

‘We have used fully grown animals, and the discrepan-
cy between our results and those reported up to now is
thus easy to explain; it shows that the two sets of experi-
ments, the previous ones with growing, and ours with
adult animals, must be clearly distinguished from each
other.

It is suggested that in the discussion of resultsobtained
with adult animals, due consideration be given to the
studies of WeIDMAN and RogeRs!. These authors have
found that the cancellous femoral bone of the adult
rabbit femur contains less calcium and more nitrogen
than the cortical bone. Similar figures had been reported
by SrroBmno and FArRR? who had found that a mini-
mum value for nitrogen and a maximum for ash existed
at the longitudinal midpoint of the long bones of cows
and oxen. In connection with these values, let us recall
here that Conn and GREENBERG? had been led to assume
that the organic phosphorus metabolism may be an
important factor in the mineralization of the bone.

1 S, M. Weipman and H. J.Rocers, Biochem. J. 27, 4903 (1950).

2 L.]J. Strosino and L. E. FaARRr, J. Biol. Chem. 178, 599 (1949).

3 W. E. Conn and D. M, GREENBERG, J. Biol. Chem. 130, 625
(1919).
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Addendum : Since this article was submitted to the Editors, three
papers! have appeared on closely related subjects. RuTisHAUSER and
Majno have confirmed that cancellous bone is less mineralized than
compact bone in man, PERROTTET and Ducxert have found the same
difference in rabbits. AMprINO has presented the first resultsofaradio-
antographic analysis of the distribution of labelled Ca and P in bones
which might lead to an understanding of the data recorded here,

P. Lacrorx, R. DEvis, and E. ScHICKS

Institute of Anatomy, University of Louvain, Belgium,
November 18, 1951.

Résumé

Dans les os longs du lapin adulte, les activités spéci-
fiques du phosphore des épiphyses et des diaphyses ne
manifestent pas, au cours d’'une période d’observation
de 76 jours, cette tendance a se réduire A des valeurs
uniformes qui avait été enregistrée dans les expériences
utilisant des animaux en croissance.

1 E. Rurisnavuser and G. MajNo, Bull. Hosp. Joint Dis. 12, 468
(1951). — E. PErRROTTET et R.Duckert, Exper. 7, 419 (1951). ~
R. AmpriNO, Exper. 8, 20 (1952).

Sur I’action des esters amides polyphosphorigques
de I'aneurine sur la glycolyse par le sang lavé

Nous avons précédemment rapporté? la faible activité
cocarboxylasique des esters amides polyphosphoriques
de Vaneurine (E.A.P.P.). Nous pouvions dés lors nous
demander si la présence des deux chaines au moins tri-
phosphoriques que nous fixons par valence chimique sur
la molécule d’aneurine? ne conférait pas a ces corps d’au-
tres propriétés biochimiques. Nous avons, dans cette
voie, entrepris des recherches préliminaires en réalisant
la chaine de glycolyse constituée par du sang humain lavé
3 fois avec du liquide de Ringer alcalin et mis ensuite en
suspension dans une solution de Ringer additionnée de
glucose (2 g pour 1000), de pyruvate de sodinum (1 g pour
1000) et de chlorure de magnésinm {0,005 g pour 1000).

Nous portons dans plusieurs matras 40 cm3 de cette
suspension de globules correspondant 2 20 cm?® de sang
total initial. Deux des matras sont utilisés tels quels
(témoins), et nous ajoutons aux autres une certaine
quantité de cocarboxylase ou ’E.A.P.P. Ces derniers ont
¢té utilisés avant séparation des polyphosphates mi-
néraux?® (liqueur totale) ou aprés séparation de ces der-
niers corps au moyven du roussinate de sodium (esters
purifiés).

Aprés avoir effectué les prises d’essai nécessaires aux
dosages, nous établissons une atmosphére d’azote et
nous portons les matrasau thermostat & 37°, Nousagitons
1 4 2 heures et nous effectuons ensuite de nouvelles prises
d’essai en vue des dosages. Ces recherches préliminaires
étant destinées & reconnaitre si ces corps avaient ou non
une action biochimique sur le déroulement des phéno-
ménes de glycolyse, nous avons utilisé dans ce premier
travail des méthodes de dosage qui nous fournissaient
seulement des résultats globaux.

Nous dosons les substances réductrices fermentescibles
aldosiques par la méthode de HAGEDORN- JENSENY,

1 H, Roux et A. CaLLANDRE, Exper. 6, 386 (1950).

2 H. Roux, Y. TeYSSEIRE et G. Ducueswe, Bull. Soc. Chim.
Biol. 30, 592, 600 (1948).

3 H. Roux et A, CaLrLanpre, Exper. 6, 386 (1950); Bull. Soc.
Chim. Biol. (sous presse). - H. Roux, Y. TEYSSEIRE et G. DUCHESNE,
Bull. Soc. Chim. Biol. 30, 592, 600 (1948).

4 H. C. HacEDORN et B. N. JensEN, Biochem. Z. 135, 46 (1923),



