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i}’éﬁ&r?nﬁe Sedimentationskoeffizienten wurden in der
ytischen Ultrazentrifuge Typ Spinco E mit Phasen-
te ung Schlierenoptik ermittelt. Fiir Einzelheiten sei
ana] tine frijhere. Arbeit verwiesen®. Die Aminosdure-
dmg}’lsﬁ Wurde mit einem Beckman Aminoacid-Analyser
erreChgefuhrt. Das Myosinbindungsvermogen von f-Actin
ony heten wir nach der Ultrazentrifugenmethode von
SON und Rowr?.
or esﬁl{ate.‘Die Eigenschaften von g-Actin aus Kalb_s-
Zen sind in den beiden Tabellen zusammengefasst. Die
mit ;ldUng zeigt die Polymerisation einer g—Actin-L‘ésung
iyk n@ ohne Zusatz von Quabain. In Anyvesephelt VO
in d051de_n polymerisiertes Actin unterschied sich weder
pol e Viskositit noch in der Thixotropie von normal
Y¥nens1ertem Actin.
Sic *skussion. Die Paramecter von Kalbsherzactin decken
innerhalb der zn erwartenden Fehlergrenzen mit
:f’fen aus der Literatur fiir Actin aus Hundeherzen® und
cl‘;‘II}ChexlskclettmuskulaturB. Wegen den bekannten
Sy Z;‘_}Schcn Schwierigkeiten beim Arbeiten in verdiinnten
u OSquen haben wir keine physiko-chemische Mole-
dgewichtsbestimmung durchgefiihrt. Zusatz von
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ymerlSanonsgeschwindxgkelt und Viskositidt von g-Actin aus
Shi?i‘zmuskel, 1,4 mg Eiweiss pro ml, e—e—e-— = ohne Glyko-

sidzusatz; o-g-0- = mit Zusatz von 10~M Ouabain.

l)‘ff‘ﬂ‘ential Effect of Oxidized Glutathione or

pcetylphenylhydrazine on Individual Electro-

Oretic Components of Red Cell Acid Phospha-
tases

The aciq phosphatases of the human red blood cells
eleéfc be resolved in individual components by starch gel
eSc;‘)Phoresis, and 6 of the resuiting patterns so far
Pect g)e_d have been interpreted as the phenotypes ex-

ore i 3 ¢o-dominant genes (P?, PP, and P¢) allelo-

Phu.: to an autosomal locus were responsible for their
esis1,
of &?11? Previous article, we reported that the incubation
paty €molysate with GSSG? modifies the electrophoretic
Pearem of the red cell acid phosphatases with the ap-
ance of faster anodic fractions, followed by a gradual
€ of the pattern and a marked decrcase in enzyme
oll‘tya. Similar changes may be induced when the
€ red blood cell is incubated with APHA.
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EDTA liess in den Ultrazentrifugenversuchen keinen
zweiten Gipfel auftreten. Die Aminosdureanalyse steht
in befriedigender Ubereinstimmung mit den Werten von
CarsTEN und Karz® Im Gegensatz zu Karz und HarL®
finden wir einen niedrigeren Staudingerindex, wofiir zum
Teil die verschiedene Messtemperatur verantwortlich
sein diirfte. Zur Erklirung der Tatsache, dass wir die
Polymerisation von Actin nicht durch Glykoside beein-
flussen konnten, bieten sich zwei Moglichkeiten an. Ent-
weder ist der Glykosideffekt auf die Polymerisation durch
eine Verunreinigung bedingt, oder aber es muss Actin in
ganz spezifischer Weise verdndert sein, um das Phinomen
zu zeigen. Mit der Kldrung dieser Frage sind wir be-
schiftigt 113,

Summary. Sedimentation coefficient, intrinsic viscosity,
amino acid composition and myosin binding capacity of
actin from calf’s heart were determined. The results are
in fair agreement with values published for actin from
other sources. No influence of strophantin-g or strophan-
tin-k on the velocity of polymerization and the viscosity
and thixotropy of f-actin could be detected.

E. Jenny

Phavmakologisches Institut Universitdt Zitvich
(Schweiz), 27, Seplember 1960,

¢ Ii. Jenny, Helv. physiol. Acta 23, 357 (1965).

7 P, Jounson und A. J. RowE, in Biochemistry of Muscle Coniraction
{Rd. J. GerceLy; Little Brown and Company, Boston 1964),
p. 279.

8 M, S. Lewis und K. A, Piez, Abstr. 145th Mceting, New York,
Am. chem. Soc., 1963, p. 57 C,

9 M. E. Carsten und A. M. Karz, Biochem. biophys. Acta 90, 534
(1964).

10 Diese Arbeit wurde vom Schweizerischen Nationalfonds zur For-
derung der wissenschaftlichen Forschung (Projekt 304G) in dan-
kenswerter Weise unterstiitzt.

11 Herrn PD Dr. R. HumseL sei fiir die Durchitihrung der Amino-
siureanalyse herzlich gedankt.

The present report describes a series of experiments
suggesting the possibility that the various acid phospha~
tase components of the normal erythrocyte may be un-
equally affected by treatment with GSSG or APH. Only
erythrocytes from normal subjects were used throughout
the present series of experiments. Technical details have
been reported elsewhere®* and are briefly summarized
in the legends to the figures.

Experiments on the incubation of hemolysates with GSSG.
Hemolysates prepared from 4, B or CB individuals and

1 D. A, Horxinson, N, Spencer, and H. Harris, Nature 799, 969
(1963),

2 The following abbreviations have been used: reduced gluta-
thione = G8H; oxidized glutathione == GSS8G; acetylphenyl-
hydrazine = APH; red blood cells = RBC,

3 &, Borring and G. Mopiano, Biochem. biophys. Res. Commun, 77,
260 (1964).

4 E. Borrint and G. Mopiano, Experientia 27, 379 (1965).
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Fig. 1. Sequence of changes of the electrophoretic pattern of RBC acid phosphatases during incubation of hemolysates with GSS
Slit I: Control sample; hemolysate of B type diluted 3:1 (v/v) with GS8G solvent and incubated at 37 °C for 60 min, Slits IT-IX: Experin’leﬂt
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samples: the same hemolysate of B type diluted 3:1 (v/v) with GSSG 0.065M aud incubated at 37°C for the time indicated. Starc

gel electrophoresis performed as previously described®. The duplication of the original electrophoretic pattern (slit I) is already eviden
within the first 10 min of incubation with GSSG (slits II-IV). If the incubation is prolonged, the fast component of the original patt

erd

and its duplicated form start to fade off {slits V and VI) and they are no longer visible after 2 h of incubation (slit VII). The slowe?
component of the original pattern and its duplicated form are instead detectable even after 10 h of incubation.

incubated with GSSG (see legend to Figure 1) showed a
duplication of the electrophoretic pattern as if each com-
ponent had been split in two and the new ones were
faster than the original ones. The same effect of GSSG
has been observed for the CA4 and BA phenotypes,
though less clearly because of the higher complexity of
the original pattern.

The changes induced by GSSG depend on the time of
incubation, and they appear in the following sequence
(see Figure 1): (1) the original pattern is doubled within
the first 10 min of incubation; (2) the fast component of
the original pattern and its duplication fade off after the
first 2 h of incubation; (3) the slow component of the
original pattern and its duplication fade off at much
slower rate, both of them, but especially the faster one,
being still detectable after 10 h of incubation.
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Fig. 2. Effect of GS8G and 2-mercaptoethanol on erythrocyte acid
phosphatases. Slit 1: Control sample: hemolysate (B type) diluted
3:1 {v/v) with solvent of GSSG and incubated 2 h at 37°C. Slit 11;
Hemolysate treated with GSSG: the same hemolysate as in slit I
diluted 3:1 (v/v) with GSSG 0.081 M and incubated 2 h at 37°C.
Slit II1: Hemolysate treated with GS8SG in the presence of 2-mer-
captoethanol: the same hemolysate as in slit I diluted 6:1:1 (v/v/v)
with GSSG 0.162M and 2-mercaptoethanol 1.66 4 and incubated
2 h at 37°C. Slit IV: Hemolysate treated with GS8G and thereafter
with 2-mercaptoethanol: the same hemolysate as in slit I was diluted
6:1 (v/v) with GS5SG 0.162 M and incubated 2 h at 37°C; at the end
of 2nd h 2-mercaptoethanol 1.66 M (1 vol) was added and incubation
continued for 1 h, Starch gel electrophoresis performed as pre-
viously described® In slits I and II can be seen the original acid
phosphatase pattern {type B} before and after treatment with GS8G.
In slits 111 and IV it is evident that only the original acid phospha-
tase components are present though the fast ones are now weaker
than the slowest, again suggesting a different liability to inactivation,

The suggested origin of bands 1’ and 2’ from 1 an@ 2
respectively (see Figure 1) is inferred by their relait“'e
distance and supported by additional evidence obtain®
with experiments of starch gel electrophoresis in 2 dime?”
sions®. Thus it can be concluded that the treatment of £
hemolysate with GSSG induces, besides the doubling ©
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Fig. 3. Differential effect of APH on individual electrophore“c
components of RBC acid phosphatases in the presence of glucosé:
Stit 1: control sample, hemolysate of CA type diluted 3:1 (VY
with GSSG solvent and incubated for 3 h at 37°C, Slit II: hem®
lysate incubated for 3 h with GSSG 0.065M as for the experime®
described in Figure 1. Slit I11I: 2nd control sample, original hem®
Iysate of CA type kept for 3 h at 4°C. Slit I'V: hemolysate from th¢
same RBC pretreated with APH in the absence of glucose (R?
suspension 1:1 {vfv) in NaCl 0.9% incubated for 5 h at 37°C with
APH, 5 mg/ml}. Slit V: the same as in slit IV but with added gluco®®
(2% final concentration). Starch gel electrophoresis performed #
previously described?®, The Figure shows that the original acid pbo¥
phatase pattern (slits I and III) is altered in a very similar mann®
by incubation of the hemolysate with GSSG or incubation of R
with APH in the absence of glucose {slit II and IV: note that the
faster components seen in these slits are the duplicated forms of tne
slowest component of the C4 original pattern). It shows, futth?f'
more, that the addition of glucose to the RBC-APH incubation mi*
ture prevents the duplication of the original pattern but does 09
prevent the fading of the faster components of the original patter™

5 These experiments were performed as follows: (a) electrophofesls
of fresh hemolysates obtained from a B individual on starch ge
according to the usual procedure; (b) incubation with GSSG ©
the relevant part of the gel containing the 2 normal componeﬂts’
{c) second electrophoretic run along a direction perpendicular tg
the first one of the separated and treated components transferr®

on a fresh gel.
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phoretic pattern, a progressive loss in enzyme
which is more pronounced for the fast component
€ Original pattern and for its duplicated form.
phon ‘1 _differential liability of the individual electro-
inactei ic component of RBC acid phosphatases to the
sub, tVa‘iflon following treatment with GSSG, is further
Stantiated by a series of experiments with 2-mercapto-
Wit}?né}' This reagent added to an hemolysate incubated
tion fSSG prevents or induces a reversion of the duplica-
Pro, dO the original acid phosphatase pattern that GSSG
com UCes when alone, but not of the fading of the faster
Ponent of the original pattern (see Figure 2)°.
" tgf-’eﬂmmts on the incubation of evythvocytes with A PH.
1) tha series of earlier experiments¢ we have shown that:
Senc € Incubation of erythrocytes with APH in the ab-
Dhoe of glucose induces a modification of the electro-
& t;‘fz’cxc Pattern of RBC acid phosphatases very similar
¢ one obtained by incubating the hemolysates with
COulé}: (2) no alteration of the electrophoretic pattern
in th, be appreciated when the incubation was carried out
€ Presence of glucose.
OWever, we have later realized that the protective
c.t of glucose is not complete when the incubation is
Q“t,mued for a long time (+ 5 h). In this case, while the
Chaner Component of the original pattern remains un-
is sh ged, the faster one disappears almost completely, as
Own in Figure 3.
€ feel that this phenomenon is of the same nature
of he one chserved in the experiments on the incubation
Sbwenmlysates with GSSG; that is to say, that the
ST components of acid phosphatases are more stable

AaIB{t e faster ones towards an oxidative agent such as

effa
Con

difgle tesults of these 2 series of experiments suggest a
ea;ent liability of the acid phosphatase components to
var; Ment with GSSG or APH ; the slow fractions of the
10Us phenotypes appearing as if they were more

§
table than the faster ones.
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minergic Innervation of the Kidney. Aor-
COorenal Ganglion - A Sympathetic, Mono-

Minergjc Ganglion Supplying the Renal Vessels
in’il}lle aorticorenal ganglion is a small ganglion situated
Mag € angle between the aorta and the renal artery.
pareLLETl has described various lesions of the renal
lioy Nchyma after the chemical destruction of this gang-

- Afferent fibres run from the greater splanchnic
the re; efferent ones supply the renal plexus surrounding
alsg :nal artery (MrrcHELL?). The ganglion sends filaments
gituata the mesenteric plexus. In the dog this ganglion is
Attg ed under the lower border of the suprarenal gland.
gan ‘i.the removal of the left renal vein, we may find the
Whighmn when preparing the branches of the renal plexus
Pateq Surround the renal artery. The ganglion was extir-
ogic, lfrom 8 dogs on the left side and examined histo-
killeg ly. 6-8 days after the operation, the dogs were
Prep, and the vegetative abdominal plexus of ea'ch animal
Srea,:red anatomically. In 6 cases the connection of the
Stroy. ., SPlanchnic nerve with the renal plexus was de-
an dyed entirely; in the remaining 2 cases (dogs Nos. 4

6) the situation was different: in the vicinity of the
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It is tantalizing to evaluate these observations against
the quantitative and qualitative polymorphism of RBC
acid phosphatases. One wonders whether there is any
connection between the observed higher stability of the
slower acid phosphatase components and the differences
reported by SPENCER et al.? in the overall activity of the
different acid phosphatase phenotypes.

From a more general standpoint, one wonders whether
the differential liability of isoenzyme fractions towards
toxic agents could result in a differential fitness in favour
of the genotypes bearing the most stable combination of
isoenzymes®,

Riassunto. Le frazioni che costituiscono il normale
quadro elettroforetico delle losfatasi acide eritrocitarie
mostrano una differente resistenza al trattamento con
glutatione ossidato o con acetilfenilidrazina: le frazioni
lente dei genotipi studiati sono apparse infatti pit
stabili.

E. Bortini, G. Mopiano,

L. Businco, and G. FiLippI
with the technical assistance of
C. SANTOLAMAZZA

Gruppo di Ricevca «Commissione pev la Geneticar del
C.N.R., Istituto di Genetica ¢ Clinica Pediatrica
dell’ Universita di Roma (Italy),

Sepitember 5, 1966.

¢ A more detailed account on the protective effect of 2-mercapto-
ethanol on RBC acid phosphatases will be presented elsewhere,

7 N. SrENcER, D. A. Horxinson, and H. Hagris, Nature 207, 299
{1964},

8 Acknowledgment: We wish to express our gratitude to Prof.
M. SinrscaLco and to Prof. D. CavarLini for their helpful criticism
and for having read the manuscript before publication.

examined ganglion a thin nerve branch was found which
connected the mentioned vegetative nerves.

The left and right kidney of each dog were examined
histologically. The silver impregnation techniques ac-
cording to Bielschowski-Jabonero (after my own modifi-
cation) and that of Bodian were used in all 8 cases. In 3
cases {dogs Nos. 6, 7 and 8) we also employed the histo-
chemical fluorescence method according to Farck® A
number of authors (Fairck?®, Marmrors®, and Dant-
STROM et al.%) have proved the high specificity of this
method for catecholamines in ganglion cells in vegetative
nerve terminals.
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