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Oggetto: trasferimento in itinere del P.N. dalla base di armamento al proprio domicilio

Riferimento: avvicendamenti notturni da basi non di armamento

Premesso che lart. 11 del CCNL PNT e l'art. 20 CCNL PNC prevedono che: ‘il Personale
Navigante DEVE provvedere a presentarsi in servizio presso la base di servizio con i propri
mezzi” e che, conseguentemente, anche il rientro presso il proprio domicilio viene effettuato
con gli stessi, la scrivente Organizzazione Sindacale rappresenta che gli avvicendamenti
notturni che insistono su aeroporti non base di armamento con destinazione SVO mettono a
repentaglio la sicurezza del Personale Navigante durante la fase di rientro post-volo al proprio
domicilio.

Sebbene la struttura di detti avvicendamenti sia in linea con i requisiti normativi per cid che
attiene la sicurezza dellUtenza (PSV inferiore al massimo giornaliero consentito per la
tipologia di impiego), i turni generati ignorano palesemente lo stato di affaticamento del
Personale dipendente derivante da periodi di veglia continuativa superiori alle 17 ore.

Si evidenzia che il periodo di veglia continuativa generato dalle turnazioni di cui sopra, in
termini di prestazioni provoca effetti uguali a quelli causati dal’assunzione di alcool che
determina il ritiro della patente per guida in stato di ebbrezza (vedi estratti dei documenti sul
tema dell'Australian Government -- Civil Aviation Safety Authority “Fatigue — the Rules are
changing” 2013 e della Rivista NATURE - VOL 388 - 17 JULY 1997 allegati).
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Tutto ci6 premesso, richiediamo con cortese urgenza l'istituzione di misure alternative di
pianificazione dellattivita di volo che tengano in dovuto conto quanto esposto, giacché, a
parere della scrivente, 'Operatore ha I'obbligo morale, oltre che di legge, di mitigare al
massimo le occasioni di rischio per i propri dipendenti durante il percorso di trasferimento in
itinere alle proprie abitazioni.

Rimaniamo in attesa del Vostro cortese riscontro, in assenza del quale non esiteremo a
ricorrere alle iniziative di Legge in termini di tutela della salute e sicurezza dei lavoratori.

RSA FIT-CISL Trasporto Aereo
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One obvious hazard of fatigue is that the fatigued flight crew member falls asleep while
on duty. This was the scenario in 2008. Air-traffic controllers frantically radioed go! Flight
1002 for 18 minutes on 13 February 2008. According to the National Transportation
Safety Board (NTSB), the two go! airline pilots fell asleep while flying from Honolulu to
Hilo, cruising past their destination for 18 minutes before waking up and returning for a
safe landing.

This falling asleep can also take the form of a microsleep, which is a brief moment
(generally between two and thirty seconds) when a person starts to enter the first

stage of sleep, possibly with their eyes still open,

sometimes for less than a few seconds before

regaining consciousness. The person is typically

: unaware that they have experienced a microsleep and

may continue to perform simple repetitive tasks while aslesp. For someone performing
a routine low-risk task this is not critical. However, for flight crew it is very different. An
aircraft travelling at 250 knots on a glide path can cover over 400 feet in one second—
the duration of a microsleep.

The safety implications of fatigue in aviation are reinforced by findings in other transport
industries. When truck drivers volunteered to wear sleep-monitoring equipment while
they worked, researchers were amazed to find that some drivers were showing signs of
the first stage of sleep while driving on interstate highways.

Sleep deprivation impairs the brain’s effectiveness, with research showing it can
produce effects very similar to alcohol consumption. On-the-job performance loss
for every hour of wakefulness between 10 and 26 hours is equivalent to about a .004
per cent rise in blood alcohol concentration. Seventeen to 18 hours of wakefulness is
usually considered to be equivalent to a blood alcohol concentration of about .05
per cent. In the safety-critical aviation environment, this could result in tragedy.

People are notoriously poor judges of their own level of fatigue. Asking a fatigued
person if they are OK to keep working is a bit like asking someone who is drunk if they
are OK to drive.

Even if we are not good judges of how tired we are, we can still keep track of how
long we have been awake, how much sleep we have had recently, and the quality
of that sleep.



Fatigue, alcohol and
performance impairment

Reduced opportunity for sleep and
reduced sleep quality are frequently re-
lated to accidents involving shift-workers'™
Poor-quality sleep and inadequate recovery
leads to increased fatigue, decreased alert-
ness and impaired performance in a variely
ol cognilive psychomotor tests'. However,
the risks associated with fatigue are not well
quantified. Here we equate the performance
impairment caused by fatigue with thal due
to alcohol intoxicalion, and show that mod-
erate levels of fatigue produce higher levels
of impairment than the proscribed level of
alcohol intoxication.

Forty subjects participaled in two coun-
terbalanced experiments. In one they were
kept awake for 28 hours (from 8:00 until
12:00 the following day), and in the other
they were asked to consume 10-15 g alcohol
at 30-min intervals from 8:00 until their
mean blood alcohol concentration reached
0.10%. We measured cognilive psychomotor
performance at half-hourly intervals using a
compulter-administered test of hand-eye
coordination (an unpredictable tracking
task). Results are expressed as a percentage
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Figure 1 Scatter plot and linear regression of mean
relative performance levels against a, time,
between the tenth and twenty-sixth hour of sus-
tained wakefulness (F,,=1329, P<005, R’~0.92);
and b, blood alcohol concentrations up to 0.13%,
(F,,=54.4, P< 0,05, R*=069)
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of performance at the start of the session.

Performance decreased significantly in
both conditions. Between the tenth and
twenly-sixth hours of wakefulness, mean
velative performance on the tracking task
decreased by 0.74% per hour. Regression
analysis in the sustained wakefulness condi-
lion revealed a linear correlation belween
mean relative performance and hours of
wakefulness that accounted for roughly
90% of the variance (Fig. 1a).

Regression analysis in the alcohol condi-
tion indicated a significant linear correla-
tion between subjecl’s mean blood alcohol
concenltration and mean relative perfor-
mance that accounted for roughly 70% of
the variance (Fig. 1b). For each 0.01%
increase in blood alcohol, performance
decreased by 1.16%. Thus, at a mean blood
alcohol concentration of 0.10%, mean rela-
live performance on the tracking task
decreased, on average, by 11.6%.

Equating the two rates at which perfor-
mance declined (percentage decline per
hour of wakefulness and percenlage decline
wilh change in blood alcohol concentra-
tion), we calculated that the performance
decrernent for each hour of wakefulness
between 10 and 26 hours was equivalent to
the performance decrement observed with
a 0.004% rise in blood alcohol concentra-
tion. Therefore, after 17 hours of sustained
wakefulness (3:00) cognitive psychomotor
perforrnance decreased to a level equivalent
to the performance impairment observed at
a blood alcohol concentration of 0.05%.
This is the proscribed level of alcohol intox-
ication in many western industrialized
countries. After 24 hours of sustained wake-
fulness (8:00) cognitive psychomotor per-
formance decreased (o a level equivalent to
the performance deficit observed at a blood
alcohol concentration of roughly 0.10%.

Plotling mean relative performance and
blood aleohol concentration ‘equivalent’
against hours of wakefuluess (Fig. 2), it is
clear that the effects of moderate sleep loss
ort performance are similar to moderate
alcohol intoxication. As about 50% of shift-
workers do not sleep on the day before the
first night-shift’, and levels of fatigue on
subsequent night-shifts can be even higher®,
our dala indicate thal the performance
impairmenl associated  with shifl-work
could be even grealer than reported here.

Our results underscore Lhe fact that rela-
tively moderate levels of fatigue impair per-
formance to an extent equivalent lo or
grealer than is currently acceptable for
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Figure 2 Performance in the sustained wakefulness
condition expressed as mean relative performance
and the percentage blood alcoho! concentration
equivalent. Error bars = s.e.m.

alcohol intoxication. By expressing faligue-
related impairment as a ‘blood-alcohol
equivalent, we can provide policy-makers
and the community with an easily grasped
index of the relative impairment associated
with fatigue.
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Entropy difference
between crystal phases

results of a molecular dynamics study in |
which he claims to have finally determined
the (ree-energy dilference between the
hexagonal close-packed (h.c.p.) and face-
centred cubic (f.c.c.) phases of a crystal of
(classical} hard spheres. Woodcock reports
a small posilive difference in the reduced
Gibbs [ree-energy, which is equivalent to a
difference in the reduced Helmholtz {ree- |
energy of AF = (£, — Fi..)/RT=0.005(1) at
the melting density (R is the gas constant, T
is Lhe absolule temperature, and the num-
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ber in parentheses is the estimated error in
the last digit). As Woodcock correctly
points out, the calculation of the relative
stability of the f.c.c. and h.c.p. phases of
hard spheres is a long-standing problem in
statistical physics. Attempls to resolve it
date back to the work of Alder, Hoover and
colleagues“”s, and most recenlly, a direct
simulation by Frenkel and Ladd®, obtaini ng
the bounds of Helmholiz free-energy of
—0.001=AF < 0.002. Woodcock’s eslimate
is incompatible with this latter result.

To resolve this issue, we made accurate
calculations of the [ree-energy difference
belween h.c.p. and l.c.c. hard-sphere crys-
tals both at the melting densily (73.6% of
the density of regular close packing) and at
close packing, using two different methods.
We find that AF =0.0009(2) at melting, a
result that is quile consistent with the earli-
er work, but is five times smaller than
Woodcock’s estimate. Woodcock does not
explain how he arrives at an error estimate
of 20% -—our work suggests that the
numerical error in his result must have
been four times larger than the entire
h.c.p. — f.c.c. [ree-energy dilference.

Nevertheless, we do agree with the sign
of Woodcock’s estimate — the f.c.c. crystal
is indeed more stable than the h.c.p. crystal.
This might explain the tendency towards
[c.c. packing seen in some experimental
studies of hard-sphere colloids’. In one set
of simulations, we used the ‘Binstein-crys-
tal’ method®®, simulating crystals of 12,096
hard spheres (slightly larger than the largest

| system studied by Woodcock), and comput-

ed the Helmholtz free-energies of the two
phases using a 20-point Gauss—Legendre
quadrature. Every point in this quadrature
involved a Monte Carlo simulation of 10°
trial moves per particle, excluding equili-
bration. We {ind that the ree-energy differ-
ence between h.c.p. and f.c.c. at melting is
AF =0.00087(20), and at close packing
AF =0.00094(30). The stalistical error was
computed on the basis of the variance in the
block averages of the individual Monte
Carlo rung’,

We also performed simulations using a
new ‘mulli-hamiltonian’ method (S.-C. M.
and D, A. H., manuscripl in preparation)
that directly equilibrates the h.c.p. and f.c.c.
hard-sphere crystals with each other by a set
of intermediate states with different interac-
tions but essentially the same free-energy.
These latter simulations were done on
much smaller samples (64 (o 512 spheres)
and oblained essentially the same free-
energy differences (for 512  spheres,
AF =0.00085(10) near melting, and
0.0011(2) at close packing) as the ‘Binstein-
crystal” simulations, with comparable statis-
tical  errors.  Statistically  significant
finite-size effects were delected only for the
smallest size (64 spheres) near melling,
where AF dropped to near zero.
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In any event, our result for the
f.c.c—h.c.p. free-energy difference for large
hard-sphere crystals at melting is much
closer to AF=0, proposed almost 30 years
ago by Alder and co-workers, than to the
recent estimate by Woodcock.
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Woodcock replies — 1 reporled the discovery
a substantial area of pressure difference
(AP) between the fc.c. and h.c.p. single-
occupancy-cell models, which arises from a
difference in order—disorder (ransition
pressures. The result was a frec-energy dif-
ference in favour of f.c.c., corresponding to
an entropy difference 0.005Nk;, over the
range V=1.00N¢" to 1.25N¢’, with a gen-
ercus uncertainty (£0.001), estimated by
integrating the standard deviations of sub-
averages of AP for individual data points.
Extension of the computations on either
side of the phase transition have since
revealed a tail in the pressure difference for
V> 1.25Ne” in favour of h.c.p. There is also
a weak pressure difference for volumes
below melting. [ have now obtained more
accurate data for these (ails, including new
data points on both sides of the single-
occupancy-cell phase transition (Fig. 1).

I did not originally calculate the pressure
difference in the stable crystal range, relying
on earlier (indings that AP up to melting
was not detectable by molecular dynamics
compulation’, and that these showed the
two crystals to have indistinguishable crystal
constants G, and C, (ref. 4). Consequently 1
assumed no difference between the Gibbs
and Helmholtz [ree-energies in the stable
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Figure 1 Latest molecular dynamic data for the
pressure difference as a function of volume at con-
stant temperature, AA(V)y, between the h.c.p. and
fe.c. single-occupancy-cell crystal structures for
hard spheres; Y, is the close-packed crystal volume
and V, is the volume at metting. The area under
this curve is the Helmholtz free-energy difference
between the two crystal structures at close packing
in units of NigT.
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crystal range.

A deteclable pressure difference between
f.c.c. and h.c.p. crystals below melting,
however, has now been computed, both by
R, Speedy (personal communication) and
miysell. 'This small pressure difference
means that the entropy difference at
constant  volume — which  equals  the
Helmbholtz free-energy difference for hard
spheres — is not the same as the Gibbs free-
energy difference, which determines the sta-
ble crystal structure at freezing. However,
the correction is small, ~0.000015Nk, T.

At the melling volume (V,,) of 0.96Ng”,
I calculate the pressure difference to be
0.0030(5)k, T/ &’ (N=12,000). Alder et al’
adopted too large a value for AP,
(0.02k,T/0%), and further guessed wrongly
that the absolute difference decreased lin-
early with density to zero at Vj. In fact they
estimated the Helmholtz free-energy differ-
ence (AE,~AF) o be 0.002Nk, T in favour
of f.c.c. My data (Fig. 1) show that the pres-
sure difference found at melting actually
decreases o negligible values more rapidly,
and that the change in frec-energy differ-
ence between close packing and melting is

of the order 0.0003Nk,T. The closeness of

the result of Alder et al. to any of the present
results, or indeed to zero, is therefore an
irrelevance.

The Einstein-crystal method" (used
both by Frenkel and Ladd® and here by Bol-
huis and Frenkel), the multi-hamiltonian
method and the Hoover—Ree single-occu-
pancy-cell method, if accurately imple-
mented, should all give the correct answer.
am still working on this problem, but the
latest resull for the Helmholtz free-energy
difference between the h.c.p. and fc.c
structures (f.c.c. having the lower free-
energy) al close packing gives:

AF,= [ (B~ BJAV=0.002620.00 N, T.
A

The change in Helmholtz free-energy dif-
ference between close-packing and the
melting  volume amounts (o only
0.0003(1)Nk,T, as shown by the liny,
positive area in AP(V), up to the melting
volume (V,, ) (see Fig. 1). Hence, the
Helmholtz free-energy difference at the
melting volume is AF,, = 0.0023(10)Nk,T.

There remains a quantitative disagreement

between my result and the other two meth- |

ods, but my original conclusion that the
f.c.c. phase is everywhere the more stable
crystal phase (or hard spheres is confirmed
by all the new results. It is also gratifying
that the result for the tiny frec-energy dif-
ference between close packing and melting
show a remarkable consistency, within the
error bars, by all three methods.

L. V. Woodcock

Department of Chemical Engineering,

University of Bradford, Bradford,

West Yorkshire BD7 1DP, UK
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Metallothionein in snail
Cd and Cu metabolism

trations of cadmium and copper, accumu-
lating both metals in their soft tissues'. The
snails are able to inactivate the toxic cadmi-
um while meeting their metabolic require-
ment for copper. Here we report evidence
for the metabolic discrimination between
the two metals based on the existence of
distinct  metallothionein isoforms, one
dedicated to cadmium detoxification and
another to copper regulation.

Even snails living in relatively unpollut-
ed environments have the exceptional abili-

Midgut giand Cd-isoform
Ac-BIEIKERGERBTEE & b=

Figure 1 Primary structures of the cadmium- and
copper-hinding metallothionein isofarms from the
midgut gland and mantle of H. pornatia. Residues
are indicated using single-lelter code, with cys-
teines in black. The N termini are acetylated (Ac)
Substituted residues are indicated in grey in the
copper-binding isoform. The cadmium-binding iso-
form was purified and sequenced as described ear-
lier®. The copper-binding isoform was purified from
mantle tissue by combined gel permeation, ion-
exchange chromatography, and reversed-phase
HRLC. After endoproteinase digestion (trypsin, Lys-C
and ArgC) of S-methylated protein, peptides were
sequenced by collision-induced tandem mass
spectrometry (AP I, Sciex, Canada) using argon as
the collision gas (4 x 10" molecules cm ¥}
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ty to concentrate cadmium — more than
many other terrestrial invertebrates — in
the midgut gland’. In contrast, copper,
which is an essential constituent of the oxy-
gen-carrying protein  haemocyanin™, is
predominantly present in the snail’s foot
and mantle'. The concenlration of copper is
kept constant, with animals quickly elimi-
naling any excess that may have entered the
tissue after environmental exposure'. We
have recently isolated and characterized two
metallothionein isoforms from terrestrial
helicid species, ditferentially involved in the
handling of cadmium and copper.

One of these isoforms is present in the
midgut gland of terrestrial snails. We idenli-
fied it as a class-I metallothionein® with a
typically low molecular mass (6.62X 10%
6,620K), conlaining 66 amino acids, 18 of
which are cysteines. Its amino-terminal ser-
ine is acetylated (Fig. 1). This isoform occurs
in several variants in helicid snails, including
Helix pomatia and Arianta arbustorum®.

The function of this isoform is the detox-
ification of cadmium, binding 85-95% of all
cadmium accumulated in the snail soft tis-
sues. The cadmium-binding metallothio-
nein isoform can be isolated in a pure form
from the midgut gland of metal-exposed
snails, and has a molar metal ratio of
Cd:Cu:Zn of 100:2:6.6 in the native protein
and a stoichiometry of six cadmium atoms
per protein molecule (determined by spec-
trophotometric metal titration under nitro-
gen atmosphere). Its concentration increases
linearly with increasing cadmium concen-
trations in the midgut gland (Fig. 2a).

We have recently isolated another iso-
form from the mantle of Hefix pomatia.
Apart from its acetylated amino-terminal
serine, the primary structure is very differ-
ent to the cadmium-binding metallothio-
nein. It has a different molecular mass
(6,2471X), and many amino-acids between
the conserved cysteine residues have been
substituted (Fig. 1). In vivo, this isoform is
almost exclusively conjugated with copper,
with a molar metal ratio of Cu:Cd:Zn of
100:1:6. We delermined the sloichiometry
using combined atomic absorption spectro-
photometry, amino-acid analysis and elec-
trospray mass spectrometry, as roughly six
copper atoms per prolein molecule.

The concentration of the mantle iso-
form and its exclusive preference for copper
remain unaffected when snails are exposed
to cadmium (Fig. 2b), even if this metal is
injected into the mantle tissue. In this case,
most of the administered cadmium is
quickly eliminated from the mantle and
redistributed (o the midgut gland, bul vir-
tually none of the metal becomes bound to
the copper-specific metallothionein iso-
form, In addition, the concentration of this
isoform 1is barely affected by exposure of
ammals to large amounts of copper (Fig.
2b). Our results indicate that the metalloth-

Nature ® Macmillan Publishers Ltd 1997

Ce-MT [prmo g

Cu-MT fumio! g ')

Figure 2 a, Linear relationship (bold line; regression
coefficient r=0.96), with 95% confidence fimits
(hatched lines) between molar concentrations (on a
tissue dry-mass basis) of Cd and Cd-metallothio-
nein {Cd-MT) in the midgut gland of H. pomatia fed
on a Cd-enriched diet (356-9565 pg Cd per g dry
mass) for 14 days. b, Molar concentrations of Cd,
Cu, and Cu-metallothionein (Cu-MT) in the mantle
ot H. pomatia after feeding the animals on unconta-
minated salad (control) or on Cd-enriched (Cd-fed;
260 wg per g dry weight) or Cu-enriched diets (Cu-
fed; 530 pg per g dry weight) for 14 days, Mean
concentrations.d. (n=7). Asterisks indicate signifi-
cant differences (P<0.01) from control values (Stu-
dent’s #esl). Concentrations of Cd-metallothionein
and Cu-metallathionein were determined by modi-
fied Cd- and Cu-saturation assays" (removing Cu
from the holo-metallothionein  with  ammonium-
tetrathiomolybdate). Similar results (not shown)
were obtained after injecting Cd and Cu into mantle
tissue,

ionein isoform in the mantle of terrestrial
snails is concerned with the regulation of
copper, probably in conneclion with
haemocyanin synthesis (as the gastropod
mantle is an important site of production of
this copper-containing protein)”.

Until now, the simultaneous handling of
different metals by metallothioneins has
been explained on the basis of metal-specilic
preferences of the two metal-binding
domains of the molecule™"”. The existence of
specific metallothionein isoforms dedicated
to cadmium deloxification and copper regu-
lation in snails suggesls an alternative model
to explain the mechanisms of multifunc-
tionality in these proteins.
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