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ABSTRACT
L.M. VERA, N. DE PEDRO, E. GOMEZ-MILAN, M.J. DELGADO, M.J. SANCHEZ-
MUROS, J.A. MADRID, F.J. SANCHEZ-VAZQUEZ. Feeding entrainment of
locomotor activity, digestive enzymes and neuroendocrine factors in goldfish.
PHYSIOL BEHAYV 90 (2-3) 518-524, 2007. The existence of food anticipatory activity
(FAA) in animals subjected to daily feeding schedules seems to be mediated by a
feeding-entrainable oscillator (FEO). Such an FEO may help in anticipating meal time
and so optimizing food acquisition and nutrient utilization. In this study we investigated
the existence of FAA and whether digestive enzymes, plasma cortisol, hypothalamic
NPY and gastrointestinal tract (GIT) and plasma melatonin were entrained by periodic
feeding in goldfish. We observed that periodically fed goldfish showed FAA in
locomotor activity as well as in amylase and NPY. Alkaline protease and GIT melatonin
were higher after feeding, whereas plasma cortisol levels were reduced. Plasma
melatonin remained unmodified before and after meal time. These results suggested that
scheduled feeding entrained both behavioral and certain physiological patterns in
goldfish, FAA being of adaptive value to anticipate a meal and prepare the digestive

physiology of fish.

Keywords: goldfish, FEO, locomotor activity, amylase, protease, NPY, cortisol,

melatonin.



1. INTRODUCTION

Most animals show food-anticipatory activity (FAA) when they are subjected to
daily schedules of restricted food availability. This phenomenon is usually characterized
by an increase in locomotor activity and core body temperature several hours before
feeding [1]. When the mechanisms explaining FAA in mammals were reviewed, the
conclusions were that external cues are not necessary for FAA, and that activity is
triggered each day when energy depletion reaches some threshold prior to feeding time.
It was also seen that a self-sustaining oscillator entrained by food can persist in the
absence of a feeding cycle [2].

The light/dark (LD) cycle has been considered the most powerful environmental
factor synchronizing biological rhythms. This entrainment is mediated by a light-
entrainable oscillator (LEO). However, the existence of FAA in several species is
thought to be mediated by an internal timing system or biological clock [3], in other
words a feeding-entrainable oscillator (FEO). Some studies carried out in goldfish have
demonstrated that scheduled feeding acts as a zeitgeber in entraining locomotor activity
rhythms in this species. Indeed, several properties, such the anticipation to feeding time
and the appearance of free-running rhythms following the end of periodic feeding,
suggest the participation of a self-sustained FEO [4,5].

As regards the biological significance of feeding entrainment (FAA), as
biological rhythms in general, provides animals with the ability to anticipate a recurrent
event (i.e. feeding). Animals optimize digestive and metabolic processes which allow
them to concentrate the intake of food and water in a short time period to reduce the risk
of predation in the wild [6]. Physiologically, if the organism is able to anticipate an
approaching meal, food acquisition and nutrient utilisation may be improved [7].

Several studies have been carried out into this physiological adaptation. For example,



some enzymatic activities have been observed to increase in the intestinal tract of the
mouse prior to the expected intake of the daily food. These anticipatory responses are
probably under endogenous control since they persist in fasted animals and they free-
run when the animal is kept under constant conditions [8]. However, this issue has been
scarcely explored in fish species.

Neuropeptide Y is distributed through the central nervous system in fish, and
several studies have shown its important role in feeding regulation [9]. In goldfish, for
example, it acts as an orexigenic neuropeptide [10, 11], and increases in central NPY as
a response to 3-days food deprivation have been reported in this species, while the
effect was reversed by refeeding (1-3 h) [12]. These reports suggest that NPY in
goldfish may act as a signal of feeding anticipation, although the possible role of
feeding as entrainment of this neuropeptide remains to be studied.

Cortisol is a key hormone in the stress responses, and shows regulatory actions
on feeding and growth in fish [13]. Daily rhythms in plasma cortisol levels exist in
goldfish [14], although the relative roles of different factors, such as light/dark cycle,
locomotor activity and feeding time as possible synchronizers are unknown.

Melatonin has been widely reported as a hormone involved in regulation of
circadian and seasonal rhythms in animals [15]. The pineal organ was originally
described as the main source of melatonin, although several extrapineal sources have
been identified to date: the retina, Harderian gland and the gastrointestinal tract (GIT)
[e.g. 16,17]. However, the anticipatory production of GIT melatonin prior to meal has
not been investigated.

In the present study, we further investigated FAA, evaluating whether digestive
enzymes (amylase and alkaline protease), plasma cortisol, hypothalamic NPY and GIT

and circulating melatonin were affected by scheduled feeding in goldfish.



2. MATERIALS AND METHODS

2.1. Animals and housing

For this study one hundred twenty-six goldfish of 18.0 = 0.6 g bw were used.
The animals were held in 60L glass aquaria. Water was aerated and recirculated by a
biological filter (EHEIM). Illumination was provided by a fluorescent tube placed over
each aquarium (GRO-LUX, 40 W, Germany). Throughout the experiment goldfish were
maintained under constant light conditions (LL) to avoid the entraining effect of light /

dark cycle and possible interferences with feeding entrainment.

2.2. Experimental design

Fish were divided into three groups. Animals that belonged to group I (n=54)
were fed every day at the same time for three weeks, goldfish from group II (n=53)
were fed at random, while goldfish from group III (n=19) were fed at 18:00 h for three
weeks before being submitted to fasting for two days. Goldfish from each experimental
group were distributed into 5 aquaria (4-5 individuals per aquarium).

Half of fish from groups I and II were used to study enzyme anticipation to food
and the other half for NPY, cortisol and GIT melatonin. Goldfish from group III were
used to test the effect of fasting on digestive enzymes.

To deliver food, an automatic timer feeder (EHEIM, model 3581, Germany) was
placed in each aquarium. Commercial food for goldfish was used (TetraAniMin®
Goldfish Energy, Germany), the ration provided being 1.5% of body weight. For groups
I and II1, the feeder was programmed to deliver food every day at the same time (18:00).
For group II, the time of feeding was chosen randomly by a computer, and a digital

timer connected to the feeder. The feeding interval was set between twelve and thirty-



six hours, so on average they received the same amount of food per 24 hours as group I
and III. To avoid the effect of different feeding times, when animals from groups I and
IT were sampled on day 21, food was delivered at the same time (18:00) to all fish.

Locomotor activity from all the groups was registered. To this end, an infrared
photocell (OMROM E3S-AD62, Japan) was placed in each aquarium facing the
automatic feeder to record food anticipatory activity. All photocells were connected to a
computer, in which data where stored for further analysis.

Goldfish from groups I and II were sampled after three weeks under
experimental conditions. Sampling took place, eight hours (-8h) and two hours (-2h)
before food delivery, and at four hours (+4h) postfeeding. At each sampling time
animals were obtained from different aquaria to avoid stressing fish.

On day 24 the animals from group III, which had been fasting for two days, were

sampled at the same times.

2.3. Digestive enzymes, Neuropeptide Y, cortisol, GIT and plasma melatonin
analysis

For digestive enzyme and GIT melatonin analysis, the digestive tract from each
fish was removed, introduced into an Eppendorf tube, frozen on solid CO> and kept at —
80 °C until analysis. For this, the digestive tubes were first homogenized with distilled
water (250 mg/ml) at 4°C and extracts were used to measure amylase and alkaline
protease activities. For melatonin, Tris-HCI buffer (500 mg/ml) was used [18]. The
concentration of soluble protein in samples was determined by the Bradford method

using bovine serum albumin as a standard [19].



Amylase activity was determined according to the Somogy-Nelson method using
soluble starch 2% as substrate [20]. One unit of activity was defined as the amount of
enzyme able to produce 1 mg of maltose per minute and mg of protein.

Alkaline protease activity was measured using the casein method [21, 22], using
casein 1% as substrate. One unit of enzyme activity was defined as 1 mg of tyrosine
released per minute and mg of protein.

The hipothalami were dissected, immediately frozen in 250 pl of 2 M acetic acid
+ aprotinin 200 pg/ml, and stored at —80 °C until analysis. The hypothalamic NPY
content was determined using a commercial radioimmunoassay (RIA) kit (Peninsula
Laboratories, Inc.), previously validated for goldfish hypothalamic samples [23].

Fish were anaesthetized in water containing ice and weighed, and then blood
was taken from the caudal vessel using 1 ml heparinized syringes (TERUMO, Leuven,
Belgium). Blood was centrifuged and plasma samples were frozen on solid CO2 and
finally stored at — 80 °C until analysis. Plasma cortisol levels were determined using a
commercial RIA kit (DRG Diagnostics, Germany), previously validated in this species
[24].

To measure GIT melatonin, digestive homogenates were extracted using C18
extraction cartridges (IBL, Germany) and finally reconstituted with PBS (0.14 M NacCl,
2.70 mM KCl, 6.40 mM Na;HPO4.12H>0, 0.88 mM KH>POq4, pH=7.2) . After this, GIT
and plasma melatonin was determined by a commercial RIA kit (IBL, Hamburg,

Germany) [25].

2.4. Data analysis
Locomotor activity records were stored in a computer and analysed using

chronobiology software (EL TEMPS® Prof. Antoni Diez Noguera, University of



Barcelona). Excel and SPSS were used for data analysis. The statistical differences
between mean enzyme activities, hypothalamic NPY, plasma cortisol and GIT
melatonin were analysed by analysis of variance (ANOVA) followed by Duncan test,

with P < 0.05 taken as the statistically significant threshold.

3. RESULTS

3.1. Food anticipatory activity

Goldfish maintained under LL conditions and fed once a day at the same time
(group I) displayed most locomotor activity during the hours just before and after meal
time. Three hours before food was provided, animals started increasing their activity
(FAA), reaching a peak just before feeding. After feeding, activity dropped dramatically
but around thirty minutes later activity was resumed and then decreased gradually,
reaching a minimum around five hours after the meal, a level which was maintained
until the increase before the next feeding event (Fig. 1A, 1B). FAA was calculated as
the interval in which the activity of fish increased 50% over the baseline without
subsequent inflections until the feeding time.

Fish that were submitted to a random feeding schedule (Group II) displayed a
continuous pattern of locomotor activity during the day, with no activity peaks at any
particular time (Fig. 1C, 1D). The total activity displayed by goldfish in this group was
slightly higher than that observed in group I (2430 vs 2016 counts/day) although no

statistically significant differences were found (t-Student, P>0.05).

3.2. Digestive enzymes
Amylase activity in goldfish from group I showed statistically significant

differences between the different sampling times: eight hours before feeding amylase



activity dropped to the lowest levels (23.4 £ 4.2 U/mg prot), while two hours prior to
feeding amylase activity increased up to 56.8 = 17.6 U/mg prot, and remained high for
four hours after feeding (54.9 £ 4.92 U/mg prot). When amylase activity was measured
at the same time in animals fed following a random schedule (group II), no statistically
significant differences were found among sampling times nor between this treatment
and groups I and III, and values for enzymatic activity was around 39 U/mg prot in all
cases. In the case of the group III, in which fish were fasted for two day, eight hours
before the meal had been supplied (before the fasting phase) amylase activity was low,
14.0 £ 2.9 U / mg prot, while two hours before meal time amylase activity increased up
to 28.1 £ 6.2 U / mg prot, reaching 42.2 + 9.3 U / mg prot four hours after the meal was
due, although food was not provided. However, differences within the three
measurement times of amylase activity did not reach statistical significance (ANOVA,
P>0.05) as previously seen in group I ((Fig. 2A).

Alkaline protease activity in goldfish from group I did not show statistically
significant differences between the different sampling points. Two hours prior to food
being provided, alkaline protease activity reached the lowest levels, 12.0 = 1.2 U / mg
prot. However, by four hours after feeding this activity had increased again to 22.4 + 2.6
U / mg prot. As regards groups Il and III, a similar trend was observed (lowest levels at
-2h), and statistically significant differences were found between the different times at
which alkaline protease activity was measured within treatment Il and between +4h
from this group and +4h values in group 1. Values ranged from 17 to 37 U / mg prot in

the first case and from 17to 27 U / mg prot in the second (ANOVA, P<0.05) (Fig 2B).

3.3. Neuropeptide Y (NPY)



Hypothalamic NPY in goldfish from group I showed statistically significant
differences between the different sampling times: the highest concentration was
measured two hours prior to feeding (6.2 £ 0.3 ng/hyp), while eight hours before and
four hours after food was provided, NPY values were around 4.5 ng/hyp. As regards
group II, no statistically significant differences between the different sampling times
were observed, with NPY concentrations being around 5.0 ng/hyp in all cases, however
-2h NPY levels from this group statistically differed from levels observed at the same

time in group [ (ANOVA, P <0.01) (Fig. 3).

3.4. Cortisol

Plasma cortisol in goldfish under scheduled feeding did not show statistically
significant differences between the different sampling times, however cortisol levels
were around 160.0 ng/ml eight and two hours before meal time, although this dropped
to 85.7 £ 19.9 ng/ml four hours after feeding. In fish fed at random time during the
experiment, plasma cortisol ranged from 214.0 to 256.9 ng/ml eight and two hours prior
to meal, whereas by four hours after feeding it had decreased significantly to 93.2 +
19.8 ng/ml. Indeed, plasma cortisol levels at -8h statistically differed between both
groups (ANOVA, P<0.01) (Fig. 4).

Note that the average plasma cortisol concentration from group II (190.3 + 22.7
ng/ml) was substantially higher (43%) than that observed in group I (133.7 £ 14.8

ng/ml) (t-Student, P<0.05).

3.5. GIT and plasma melatonin

GIT levels of melatonin in goldfish fed every day at the same time (group I)

showed statistically significant differences between sampling times: eight and two hours

10



pre-feeding GIT melatonin ranged from 10 to 30 pg/g of digestive tissue. However, four
hours after fish were fed GIT melatonin had raised to 785.7 = 163.8 pg/g. In group II, a
similar pattern of GIT melatonin variation was found, with low levels before meal (10-
37 pg/g) and high titers after feeding (985.1 £ 42.1 pg/g). Statistically significant
differences were found between +4h GIT melatonin values from groups I and II and the
rest of sampling points (ANOVA, P<0.01 ) (Fig.5A).

Plasma melatonin concentrations were similar at all sampling times in both
groups I and II, with values ranging between 130 and 158 pg/ml, indicating that the

feeding regime did not affect plasma melatonin. (Fig 5B).

4. DISCUSSION

This study showed that when goldfish were submitted to scheduled feeding both
behavioural patterns and physiological processes were entrained to feeding. Goldfish
that were fed every day at the same time showed FAA, whereas fish fed randomly did
not. As regards digestive and neuroendocrine physiology, the anticipatory secretion of
amylase and NPY was observed two hours before feeding, whereas alkaline protease
and GIT melatonin showed a post-prandial high. Plasma melatonin levels remained
constant at all the sampling times.

In goldfish it was described that gut distension may influence feeding
entrainment, meaning that an almost empty stomach is probably a stronger
synchronizing signal for the FEO than a full one [26]. In our experiments we further
investigated FAA in goldfish and observed that not only behavioural patterns were
entrained by food but also physiological parameters were affected by the feeding
schedule. In mammals, digestive enzymes increase their activity before the expected

intake of daily food. This anticipation would indicate the existence of endogenous

11



control since they persist in fasted mice and free run under constant conditions [27]. In
the rat, similar results have been found, suggesting that rhythms in digestive enzymes
are not a direct and passive response to food intake, but are controlled by the
anticipatory mechanism existing when animals are expecting to be fed [28]. In our study
we observed a significant increase in amylase activity two hours prior to food intake in
goldfish fed periodically, an increase that was also observed in fasted animals. This
might indicate, on the one hand, the existence of anticipating mechanisms to scheduled
feeding and, on the other hand, that this anticipation is endogenously controlled, since it
persists after two days of fasting. The fact that amylase activity in goldfish fed
randomly remained equal at all sampling times indicates the importance of periodic
feeding as a zeitgeber entraining the secretion of this enzyme. Some studies carried out
in fish species lend support to these findings: when amylase activity was measured in
wild jaraqui from the Amazon (Semaprochilodus taeniurus), a clear daily rhythm was
found, with the highest values obtained when the fish had emptied their stomachs,
reflecting a possible preparation phase for feeding activity [29]. In contrast, we found
that alkaline protease activity in goldfish from group I showed the lowest levels two
hours prior to feeding, whereas a post-prandial increase was observed. In African catfish
(Clarias gariepinus) larvae fed only one meal a day, the protease activity increased after
feeding, reaching a maximum level 12 h after food was supplied; no significant change
in enzymatic activity was found for starved catfish larvae [30]. In our study, as in
catfish, no significant differences were observed between sampling times in fasted
goldfish.

NPY increased 2 h before meal in feeding-scheduled, but not in randomly fed
fish, which strongly suggests that scheduled feeding time can act as entrainment of NPY

production in goldfish. Our results support previous data which showed that goldfish

12



following a feeding schedule have significant increases in NPY mRNA levels in
different brain regions after 72 h of food deprivation [12]. Overall, all these data agree
with the role of this peptide as a mediator of feeding stimulation by fasting in goldfish
[11]. The existence of a possible functional relationship between FAA and NPY
synthesis before feeding behaviour remains to be investigated.

The similarity in circulating cortisol profile found in both groups, scheduled and
randomly fed, indicates a lack of entrainment of this hormone to feeding time in this
species. This assertion agrees with a recent report in channel catfish [31], but differs
from results in other fish [32, 33]. Other factors, apart from feeding, must be considered
in an analysis of the entrainment of circulating cortisol, e.g. light-dark cycle, rest-
activity, which would explain such different results.

A complex relationship exists between feeding pattern and circulating cortisol,
depending on species, nutritional status, and many other variables. In our study, the
cortisol reduction observed four hours after feeding, regardless of feeding regime, may
be a direct consequence of the physiological postprandial status of fish (on the sampling
day food was provided at the same time to both groups I and II). In fact, a sharp fall in
plasma cortisol levels also occurs after feeding in other teleosts [34, 31].

The fact that the average values of plasma cortisol were significantly higher in
goldfish from group II than in group I might indicate higher stress in goldfish fed
randomly. Moreover, goldfish from this group showed a higher total daily activity,
which supports a stress induced by the lack of feeding time as entrainer. It is to be noted
that those fish kept in the absence of external time cues showed arrhythmic (continuous)
locomotor activity patterns, which may be stressful.

GIT melatonin production in mammals and fish is influenced by different

feeding conditions [35, 36], regardless of light. The relationship between food intake
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and melatonin production in the GIT tract has been demonstrated in several studies [37,
38]. Although variations of night time plasma melatonin seem to be controlled by
photoperiodic changes, basal daytime melatonin levels appear to be controlled by
nutritional factors [39]. In our study we found that both groups I and II showed a sharp
increase of GIT melatonin 4 hours after food was supplied. This result suggests the
existence of direct relationship between GIT melatonin production and food intake in
goldfish, and reinforces the role of melatonin as an anorectic signal in the feeding
regulation in this species [40]. Several studies indicate that daytime plasma melatonin
could have a gastrointestinal origin. Some authors found melatonin in the plasma of
goldfish after pinealectomy combined with a bilateral removal of eyes, concluding that
the residual concentrations of plasma melatonin had a gastrointestinal origin [41].
However, in our experiments plasma melatonin remained equal (around 150 pg/ml) at
all sampling times and in all experimental groups, suggesting that GIT melatonin is not
secreted into blood. Previous studies described how plasma melatonin in goldfish under
LL remained at low levels (75-225 pg/ml) and failed to exhibit daily rhythms [41],
which is in accordance with our findings. Further studies will be needed to elucidate the
source of plasma melatonin under LL.

The FAA observed in goldfish fed once a day agrees with previous results
obtained in this species, which indicated that scheduled feeding acts as a potent
zeitgeber in entraining locomotor activity. Some authors have suggested the existence
of separate but tightly coupled LEO and FEO, or a single oscillator entrainable by both
light and food, in which feeding entrainment could overcome light entrainment in some
cases [4]. Concerning this last theory, a multi-oscillatory system entrainable by lights
and influenced by food that drives the development of FAA has been proposed [5]. In

our study, animals were kept under LL to avoid the effect of light entrainment, so that
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locomotor activity rhythms would be controlled exclusively by an FEO in fish fed
periodically. In contrast, goldfish under LL and fed randomly showed an arrhythmic
pattern of locomotor activity, which reflected the lack of external time cues entraining
endogenous oscillators (i.e. LEO and FEO).

In mammals such an LEO is located in the suprachiasmatic nuclei (SCN) of the
hypothalamus [42]. In fish, as well in mammals, the location of the FEO and the
physiological mechanisms involved in the transduction of feeding entrainment remain
unknown.

To conclude, our results showed that scheduled feeding entrains behavioural and
physiological patterns in goldfish, which may optimize nutritional functions. Animals
fed at the same time each day showed FAA: amylase secretion was synchronized by
periodical food delivery and hypothalamic NPY production anticipated the feeding
time. Plasma cortisol and GIT melatonin were modified by food intake, with a

postprandial reduction in cortisol and a postprandial increase in GIT melatonin.
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FIGURE LEGENDS

Figure 1. Actograms (left) and average diel profile (right) of locomotor activity from
representative goldfish showing FAA when submitted to scheduled feeding (upper
panels), and a continuous pattern of locomotion when submitted to random feeding
(lower panels). Actograms are double-plotted for better visualization. The white bars at
the top of each graph indicate the photoperiod (LL).

Figure 2. Amylase (A) and protease (B) activity from goldfish submitted to scheduled
feeding (dark grey bars), random feeding (light grey bars) and two days fasting (white
bars). Samples were taken eight hours before (-8h), two hours before (-2h) and four

hours after (+4h) meal time of group 1. Values represent the mean + SEM. Numbers in

20



brackets indicate the number of replicates per group. Different letters indicate
statistically significant differences between sampling points (ANOVA, Duncan’s test,
P<0.05).

Figure 3. Hypothalamic NPY content in goldfish submitted to scheduled (dark grey
bars) and random (light grey bars) feeding. Graph definitions as given in Fig. 2.

Figure 4. Plasma cortisol levels in goldfish submitted to scheduled (black bars) and
random (light grey bars) feeding. Graph definitions as given in Fig. 2.

Figure 5. GIT (A) and plasma (B) melatonin concentrations in goldfish submitted to
scheduled (dark grey bars) and random (light grey bars) feeding. Graph definitions as

given in Fig. 2.
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		47.282296		38.22592

		48.709447		39.86296

		49.285896		39.4037

		48.782082		39.63703

		51.199863		42.16296

		0.75		0.75

		13.060103		8.944444

		17.347759		14.31111

		23.804593		19.28148

		29.92127		24.54814

		32.071982		26.42592

		0.7916666667		0.7916666667

		33.569103		27.58148

		32.655116		27.3
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		El Temps		version 1		, 179, Barcelona 1998

		02/09/200		5 10:45:2		9

		time		Y(wave)		s.e.		hora		error

		20		9.025925		1.245906		14:00		10.271831

		30		10.12592		1.717071				11.842991

		40		10.74814		2.113616				12.861756

		50		12.53703		2.785064				15.322094

		60		12.27777		2.607187				14.884957

		70		14.29629		3.550092				17.846382

		80		15.96296		4.122278		15:00		20.085238

		90		16.73333		4.086435				20.819765

		100		19.33703		4.814011				24.151041

		110		20.61851		5.901176				26.519686

		120		22.4074		5.914729				28.322129

		130		24.27407		6.278052				30.552122

		140		27.33703		7.002129		16:00		34.339159

		150		27.51111		7.370492				34.881602

		160		29.97777		7.565657				37.543427

		170		31.4		8.320724				39.720724

		180		34.57407		8.561475				43.135545

		190		35.46666		9.25065				44.71731

		200		37.68518		9.488349		17:00		47.173529

		210		38.22592		9.056376				47.282296

		220		39.86296		8.846487				48.709447

		230		39.4037		9.882196				49.285896

		240		39.63703		9.145052				48.782082

		250		42.16296		9.036903				51.199863

		260		24.57407		11.81587		18:00		36.38994

		270		8.944444		4.115659				13.060103

		280		14.31111		3.036649				17.347759

		290		19.28148		4.523113				23.804593

		300		24.54814		5.37313				29.92127

		310		26.42592		5.646062				32.071982

		320		28.73333		6.331268		19:00		35.064598

		330		27.58148		5.987623				33.569103

		340		27.3		5.355116				32.655116

		350		25.71111		5.676587				31.387697

		360		24.22592		4.953038				29.178958

		370		23.05185		5.23938				28.29123

		380		22.21481		4.583311		20:00		26.798121

		390		20.24444		3.966243				24.210683

		400		18.7		3.580206				22.280206

		410		18.24074		3.800309				22.041049

		420		18.31851		3.743478				22.061988

		430		17.45185		3.890765				21.342615

		440		18.11481		4.012922		21:00		22.127732

		450		16.88148		3.108655				19.990135

		460		16.13333		3.141716				19.275046

		470		15.54074		2.858466				18.399206

		480		14.9037		2.642634				17.546334

		490		14.77037		2.828964				17.599334

		500		13.68888		2.385609		22:00		16.074489

		510		13.62222		2.427018				16.049238

		520		12.19259		2.217499				14.410089

		530		12.38148		2.820958				15.202438

		540		12.3		2.862183				15.162183

		550		12.29629		2.998673				15.294963

		560		11.51481		2.673303		23:00		14.188113

		570		11.42592		2.62777				14.05369

		580		11.08888		2.405087				13.493967

		590		12.35185		3.063161				15.415011

		600		11.73703		3.248954				14.985984

		610		12.88888		3.952148				16.841028

		620		12.6074		3.831733		0:00		16.439133

		630		11.21851		2.851631				14.070141

		640		12.27777		4.317111				16.594881

		650		11.42592		3.247701				14.673621

		660		11.14814		2.967427				14.115567

		670		11.36666		3.371425				14.738085

		680		11.7074		3.578391		1:00		15.285791

		690		10.55925		2.812513				13.371763

		700		10.08518		2.213134				12.298314

		710		11.45185		3.352796				14.804646

		720		11.26296		3.154456				14.417416

		730		10.95925		2.865398				13.824648

		740		11.23703		3.023623		2:00		14.260653

		750		11.58148		2.990867				14.572347

		760		12.77407		3.202945				15.977015

		770		13.17777		3.375396				16.553166

		780		13.23703		3.272837				16.509867

		790		14.24444		3.865038				18.109478

		800		13.42963		3.144264		3:00		16.573894

		810		13.22963		2.952601				16.182231

		820		13.91851		3.011646				16.930156

		830		14.74074		2.741891				17.482631

		840		13.96666		2.542845				16.509505

		850		14.68888		2.008199				16.697079

		860		16.01481		1.886639		4:00		17.901449

		870		15.96666		1.78995				17.75661

		880		15.25555		1.852623				17.108173

		890		14.73333		1.864674				16.598004

		900		15.29629		2.097413				17.393703

		910		14.85925		1.864508				16.723758

		920		14.38148		2.333492		5:00		16.714972

		930		14.58148		2.447084				17.028564

		940		13.51851		2.476397				15.994907

		950		12.54814		2.040288				14.588428

		960		12.29259		2.195232				14.487822

		970		10.89259		2.159892				13.052482

		980		11.73703		2.08021		6:00		13.81724

		990		11.78888		2.37479				14.16367

		1000		11.78888		2.503937				14.292817

		1010		10.39259		2.316587				12.709177

		1020		10.08518		2.049662				12.134842

		1030		9.937037		2.193601				12.130638

		1040		8.3		1.922694		7:00		10.222694

		1050		8.407407		1.851731				10.259138

		1060		8.203703		1.633465				9.837168

		1070		8.196296		1.876873				10.073169

		1080		7.744444		1.468734				9.213178

		1090		7.296296		1.304589				8.600885

		1100		6.688888		1.166657		8:00		7.855545

		1110		7.222222		1.421554				8.643776

		1120		5.833333		1.447041				7.280374

		1130		5.218518		1.238519				6.457037

		1140		5.362963		1.284638				6.647601

		1150		4.855555		1.100355				5.95591

		1160		4.748148		0.925436		9:00		5.673584

		1170		4.996296		0.72382				5.720116

		1180		4.555555		0.661891				5.217446

		1190		4.911111		0.732416				5.643527

		1200		4.2		0.798219				4.998219

		1210		3.888888		0.675354				4.564242

		1220		3.503703		0.614814		10:00		4.118517

		1230		3.885185		0.603044				4.488229

		1240		3.940111		0.808549				4.74866

		1250		3.701886		0.619816				4.321702

		1260		3.830188		0.749724				4.579912

		1270		4.030188		0.63749				4.667678

		1280		3.973584		0.808454		11:00		4.782038

		1290		4.060377		0.863099				4.923476

		1300		4.437735		0.966406				5.404141

		1310		4.430188		1.196163				5.626351

		1320		4.871698		0.939148				5.810846

		1330		4.275471		0.76534				5.040811

		1340		4.622641		0.717179		12:00		5.33982

		1350		5.547169		1.04597				6.593139

		1360		5.720754		0.977048				6.697802

		1370		5.909434		0.887262				6.796696

		1380		6.177358		1.189571				7.366929

		1390		6.113207		1.033834				7.147041

		1400		6.30566		0.983476		13:00		7.289136

		1410		6.875471		1.274382				8.149853

		1420		6.788679		1.115657				7.904336

		1430		8.376869		1.42198				9.798849

		0		7.614814		1.086224				8.701038

		10		8.666666		1.518439				10.185105
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Gráfico2

		0.5833333333		0.5833333333

		24.445789		17.1574

		25.424252		17.39351

		25.26888		17.33333

		25.689495		17.50463

		26.942686		18.18981

		0.625		0.625

		26.242222		17.89814

		25.07489		17.54166

		23.599562		16.54629

		23.655717		16.73611

		25.075		17.80555

		0.6666666667		0.6666666667

		21.526853		15.68055

		23.738413		16.90277

		23.177775		16.3287

		22.256809		16.23611

		26.065975		18.36574

		0.7083333333		0.7083333333

		24.430831		17.4074

		23.664498		17.0787

		26.072814		18.55092

		24.589406		17.43981

		23.711753		17.0324

		0.75		0.75

		24.517944		17

		24.901993		17.42129

		25.107571		17.61574

		23.339778		16.77314

		22.999153		16.45833

		0.7916666667		0.7916666667

		26.216063		18.19444

		25.213919		18.34259

		24.193745		17.92129

		25.912599		18.31018

		24.540062		17.31481

		0.8333333333		0.8333333333

		26.015737		18.46759

		23.960564		16.87037

		26.719354		18.26388

		24.656022		17.13425

		24.972993		17.51851

		0.875		0.875

		22.281027		16.23148

		24.096418		17.36574

		26.947029		19.13425

		25.511424		18.06944

		26.235162		18.52777

		0.9166666667		0.9166666667

		25.549895		18.06944

		27.979174		19.06944

		26.423787		18.22685

		26.401131		18.06944

		25.907002		17.78703

		0.9583333333		0.9583333333

		24.381713		16.86111

		23.908654		16.56018

		25.605323		17.84259

		23.925579		16.88425

		24.056905		17.16666

		0		0

		22.186059		16.09259

		24.029633		17.11111

		25.304506		17.46759

		24.760837		17.33333

		24.621188		16.9537

		0.0416666667		0.0416666667

		24.793712		17.28703

		22.940418		16.19907

		24.22144		16.65277

		22.082351		15.97222

		23.709319		16.63888

		0.0833333333		0.0833333333

		23.553228		16.82407

		25.024671		17.16666

		23.103532		15.95833

		21.975769		15.5

		22.879149		15.93518

		0.125		0.125

		21.897913		15.62037

		23.914378		16.74537

		25.182618		17.35185

		24.241291		17.02777

		23.952396		16.57407

		0.1666666667		0.1666666667

		23.696918		16.62963

		22.620035		15.875

		24.105404		16.61574

		23.510884		16.80092

		22.751752		16.17592

		0.2083333333		0.2083333333

		22.451738		16.375

		22.857198		16.01851

		23.86447		16.78703

		23.925662		16.92129

		24.056692		16.76851

		0.25		0.25

		22.049796		15.84722

		21.586595		15.50463

		23.63811		16.79166

		23.679846		16.87963

		24.478643		17.19907

		0.2916666667		0.2916666667

		24.14686		17.00463

		22.990216		16.7037

		22.620199		16.87963

		22.590817		16.57407

		22.030189		16.08796

		0.3333333333		0.3333333333

		23.053316		16.53703

		23.004076		16.80555

		22.124658		16.19444

		23.723405		16.85185

		23.561063		16.72685

		0.375		0.375

		22.109086		16.05092

		23.298493		16.64814

		23.814748		16.80555

		24.633492		17.12963

		23.104789		16.24074

		0.4166666667		0.4166666667

		23.094446		16.53703

		22.26278		16.15566

		22.496535		15.89622

		21.578318		15.43867

		22.20639		15.69811

		0.4583333333		0.4583333333

		21.159457		15.04717

		23.346285		16.54245

		22.312836		16.09434

		23.323041		16.20754

		21.486067		15.03301

		0.5		0.5

		22.603117		15.94339

		22.656293		15.74528

		22.656145		16.1132

		23.708408		16.38207

		22.47918		15.90094

		0.5416666667		0.5416666667

		25.7961		17.42924

		24.398345		16.71226

		23.942389		17.03703

		22.320315		15.85648

		23.942389		17.03703



Time of day

Activity (counts/10 min)

25.124107

17.43518

25.442133

17.34722

23.506127

16.76388

27.613361

19.14814

23.948678

17.25925

24.512893

17.54166

24.566458

17.84722

24.296798

17.31018

27.86743

19.12037

24.060449

17.11574

23.88447

17.00925

23.75093

16.5324

23.037563

16.34259

23.450311

16.37963

23.024932

16.05092

22.007759

15.875

22.17271

15.81944

23.570361

16.42592

22.602939

16.11574

23.406323

16.76388

22.159817

15.62037

23.491523

16.28773

21.72244

14.95754

24.195108

16.18396



onda media alim aleatoria repet

		El Temps		version 1		, 179, Barcelona 1998

		02/09/200		5 10:38:4		3

		time		Y(wave)		s.e.		hora		error

		20		17.43518		7.688927		14:00		25.124107

		30		17.1574		7.288389				24.445789

		40		17.39351		8.030742				25.424252

		50		17.33333		7.93555				25.26888

		60		17.50463		8.184865				25.689495

		70		18.18981		8.752876				26.942686

		80		17.34722		8.094913		15:00		25.442133

		90		17.89814		8.344082				26.242222

		100		17.54166		7.53323				25.07489

		110		16.54629		7.053272				23.599562

		120		16.73611		6.919607				23.655717

		130		17.80555		7.26945				25.075

		140		16.76388		6.742247		16:00		23.506127

		150		15.68055		5.846303				21.526853

		160		16.90277		6.835643				23.738413

		170		16.3287		6.849075				23.177775

		180		16.23611		6.020699				22.256809

		190		18.36574		7.700235				26.065975

		200		19.14814		8.465221		17:00		27.613361

		210		17.4074		7.023431				24.430831

		220		17.0787		6.585798				23.664498

		230		18.55092		7.521894				26.072814

		240		17.43981		7.149596				24.589406

		250		17.0324		6.679353				23.711753

		260		17.25925		6.689428		18:00		23.948678

		270		17		7.517944				24.517944

		280		17.42129		7.480703				24.901993

		290		17.61574		7.491831				25.107571

		300		16.77314		6.566638				23.339778

		310		16.45833		6.540823				22.999153

		320		17.54166		6.971233		19:00		24.512893

		330		18.19444		8.021623				26.216063

		340		18.34259		6.871329				25.213919

		350		17.92129		6.272455				24.193745

		360		18.31018		7.602419				25.912599

		370		17.31481		7.225252				24.540062

		380		17.84722		6.719238		20:00		24.566458

		390		18.46759		7.548147				26.015737

		400		16.87037		7.090194				23.960564

		410		18.26388		8.455474				26.719354

		420		17.13425		7.521772				24.656022

		430		17.51851		7.454483				24.972993

		440		17.31018		6.986618		21:00		24.296798

		450		16.23148		6.049547				22.281027

		460		17.36574		6.730678				24.096418

		470		19.13425		7.812779				26.947029

		480		18.06944		7.441984				25.511424

		490		18.52777		7.707392				26.235162

		500		19.12037		8.74706		22:00		27.86743

		510		18.06944		7.480455				25.549895

		520		19.06944		8.909734				27.979174

		530		18.22685		8.196937				26.423787

		540		18.06944		8.331691				26.401131

		550		17.78703		8.119972				25.907002

		560		17.11574		6.944709		23:00		24.060449

		570		16.86111		7.520603				24.381713

		580		16.56018		7.348474				23.908654

		590		17.84259		7.762733				25.605323

		600		16.88425		7.041329				23.925579

		610		17.16666		6.890245				24.056905

		620		17.00925		6.87522		0:00		23.88447

		630		16.09259		6.093469				22.186059

		640		17.11111		6.918523				24.029633

		650		17.46759		7.836916				25.304506

		660		17.33333		7.427507				24.760837

		670		16.9537		7.667488				24.621188

		680		16.5324		7.21853		1:00		23.75093

		690		17.28703		7.506682				24.793712

		700		16.19907		6.741348				22.940418

		710		16.65277		7.56867				24.22144

		720		15.97222		6.110131				22.082351

		730		16.63888		7.070439				23.709319

		740		16.34259		6.694973		2:00		23.037563

		750		16.82407		6.729158				23.553228

		760		17.16666		7.858011				25.024671

		770		15.95833		7.145202				23.103532

		780		15.5		6.475769				21.975769

		790		15.93518		6.943969				22.879149

		800		16.37963		7.070681		3:00		23.450311

		810		15.62037		6.277543				21.897913

		820		16.74537		7.169008				23.914378

		830		17.35185		7.830768				25.182618

		840		17.02777		7.213521				24.241291

		850		16.57407		7.378326				23.952396

		860		16.05092		6.974012		4:00		23.024932

		870		16.62963		7.067288				23.696918

		880		15.875		6.745035				22.620035

		890		16.61574		7.489664				24.105404

		900		16.80092		6.709964				23.510884

		910		16.17592		6.575832				22.751752

		920		15.875		6.132759		5:00		22.007759

		930		16.375		6.076738				22.451738

		940		16.01851		6.838688				22.857198

		950		16.78703		7.07744				23.86447

		960		16.92129		7.004372				23.925662

		970		16.76851		7.288182				24.056692

		980		15.81944		6.35327		6:00		22.17271

		990		15.84722		6.202576				22.049796

		1000		15.50463		6.081965				21.586595

		1010		16.79166		6.84645				23.63811

		1020		16.87963		6.800216				23.679846

		1030		17.19907		7.279573				24.478643

		1040		16.42592		7.144441		7:00		23.570361

		1050		17.00463		7.14223				24.14686

		1060		16.7037		6.286516				22.990216

		1070		16.87963		5.740569				22.620199

		1080		16.57407		6.016747				22.590817

		1090		16.08796		5.942229				22.030189

		1100		16.11574		6.487199		8:00		22.602939

		1110		16.53703		6.516286				23.053316

		1120		16.80555		6.198526				23.004076

		1130		16.19444		5.930218				22.124658

		1140		16.85185		6.871555				23.723405

		1150		16.72685		6.834213				23.561063

		1160		16.76388		6.642443		9:00		23.406323

		1170		16.05092		6.058166				22.109086

		1180		16.64814		6.650353				23.298493

		1190		16.80555		7.009198				23.814748

		1200		17.12963		7.503862				24.633492

		1210		16.24074		6.864049				23.104789

		1220		15.62037		6.539447		10:00		22.159817

		1230		16.53703		6.557416				23.094446

		1240		16.15566		6.10712				22.26278

		1250		15.89622		6.600315				22.496535

		1260		15.43867		6.139648				21.578318

		1270		15.69811		6.50828				22.20639

		1280		16.28773		7.203793		11:00		23.491523

		1290		15.04717		6.112287				21.159457

		1300		16.54245		6.803835				23.346285

		1310		16.09434		6.218496				22.312836

		1320		16.20754		7.115501				23.323041

		1330		15.03301		6.453057				21.486067

		1340		14.95754		6.7649		12:00		21.72244

		1350		15.94339		6.659727				22.603117

		1360		15.74528		6.911013				22.656293

		1370		16.1132		6.542945				22.656145

		1380		16.38207		7.326338				23.708408

		1390		15.90094		6.57824				22.47918

		1400		16.18396		8.011148		13:00		24.195108

		1410		17.42924		8.36686				25.7961

		1420		16.71226		7.686085				24.398345

		1430		17.03703		6.905359				23.942389

		0		15.85648		6.463835				22.320315		act media total		error		act total (cuentas/día)

		10		17.03703		6.905359				23.942389		16.9		0.07		2430





onda media alim aleatoria repet

		



Time of day

Activity (counts/10 min)




Amylase activity (U/mg prot)

Protease activity (U/mg prot)

80 - b

FIGURE 2

-8h -2h +4h
SCHEDULED

50

40 -

-8h -2h +4h
SCHEDULED

ab
ab ab
[ 12 T
ab
I
a
<
M| ® |3 ©) ] ®6)] (5
-8h -2h +4h -8h -2h +4h
RANDOM FASTING
( T
I T
D[ ®] 3 OIEQIES)
-8h -2h +4h -8h -2h +4h
RANDOM FASTING




Gráfico1

		23.41		56.79		54.92				36.81		37.53		41.28				14.0426559872		28.0559858181		42.1936595491		4.21		17.6		4.92		11.2		9.68		3.02		2.89		6.17		9.34





Hoja1

		Muestra		Abs		proteína		Actividad (U/mg prot)		Media réplicas		Media grupo (U/mg prot)		Grupo		Error		desviación		med+2desv		med-2desv

		1		0.344		4.8269560251		29.2875804705

		1		0.123		4.8269560251		10.4720127845		19.8797966275

		2		0.323		2.9803921569		44.5376712329

		2		3.39		2.9803921569				44.5376712329

		3		0.292		2.7024557396		44.404057481

		3		0.138		2.7024557396		20.9854792205		32.6947683507

		4		0.279		3.4182371978		33.5428841277

		4		0.132		3.4182371978		15.8697516303		24.706317879

		5		0.274		2.9347039787		38.3693689531

		5		0.233		2.9347039787		32.6279670295		35.4986679913

		6		0.373

		6		0.207

		7		0.136		4.7660384542		11.7268065493

		7		0.126		4.7660384542		10.8645413618		11.2956739555

		8		0.146		3.2392918332		18.5225669958

		8		0.112		3.2392918332		14.2090924899		16.3658297428		23.4068424245		AP-8		4.2088609543		11.7302122135		46.8672668514		-0.0535820024

		9		0.458		1.6402055968		114.7534055787

		9		0.294		1.6402055968		73.6626664632		94.2080360209

		10		0.091		1.6554349895		22.5905943214

		10		0.15		1.6554349895		37.237243387		29.9139188542

		11		0.173		4.1149819151		17.2773275504

		11		0.165		4.1149819151		16.4783759873		16.8778517689

		12		0.151		5.2038834951		11.9247086485

		12		0.081		5.2038834951		6.3966980168		9.1607033327

		13		0.012		2.7367218732		1.8019758959

		13		0.122		2.7367218732		18.320088275		10.0610320854

		14		0.199		2.3597944032		34.655909772

		14		0.176		2.3597944032		30.6504528637		32.6531813179

		15		0.578		1.6516276413		143.8182799977

		15		0.284		1.6516276413		70.6650372307		107.2416586142

		16		0.45		1.979059585		93.4441328857

		16		0.174		1.979059585		36.1317313825		64.7879321341		36.8089507877		AA-8		11.1984148045		38.4709282793		113.7508073462		-40.1329057708

		17		0.334		4.0464496478		33.9211619862

		17		0.506		4.0464496478		51.3895448054		42.6553533958

		18		0.357		4.2939272796		34.1673994952

		18		0.278		4.2939272796		26.6065463856		30.3869729404

		19		0.601		4.990671997		49.4895880796

		19		0.328		4.990671997		27.0092926624		38.249440371

		20		0.172		4.7584237579		14.8546945593

		20		0.023		4.7584237579		1.9863835748		8.4205390671

		21		0.505		1.9714448886		105.2701233353

		21		0.743		1.9714448886		154.8825775012		130.0763504183

		22		0.562		3.0298876832		76.2268863589

		22		0.506		3.0298876832		68.6313247288		72.4291055438

		23		0.334		3.2697506187		41.9788203993

		23		0.095		3.2697506187		11.9400836465		26.9594520229		56.7927791154		AP-2		17.602264343		40.3145935097		137.4219661347		-23.836407904

		24		0.452		3.0527317723		60.8482626419

		24		0.246		3.0527317723		33.1165323228		46.9823974824

		25		0.059		2.5501618123		9.5078575899

		25		0.046		2.5501618123		7.4129059175		8.4603817537

		26		0.243		3.0984199505		32.2303029589

		26		0.068		3.0984199505		9.0191794288		20.6247411939

		27		0.317		1.6820864268		77.4478472252

		27		0.234		1.6820864268		57.1697042609		67.3087757431

		28		0.526		2.3217209214		93.1052399844

		28		0.347		2.3217209214		61.4211374041		77.2631886942

		29		0.255		1.8419950504		56.8918578378

		29		0.153		1.8419950504		34.1351147027		45.5134862702

		30		0.109		2.7709880069		16.1655411128

		30		0.101		2.7709880069		14.9790793798		15.5723102463

		31		0.246		4.092137826		24.7049084634

		31		0.123		4.092137826		12.3524542317		18.5286813475		37.5317453414		AA-2		9.6812530239		25.6141878807		88.7601211029		-13.6966304201

		32		0.565		2.7252998287		85.1986186545

		32		0.249		2.7252998287		37.5477098141

		32		0.381		2.7252998287		57.452519836

		32		0.249		2.7252998287		37.5477098141		54.4366395297

		33		0.888		3.6847515705		99.0382933188

		33		0.452		3.6847515705		50.4113835362

		33		0.615		3.6847515705		68.5907098999

		33		0.285		3.6847515705		31.7859387341		62.4565813722

		34		0.61		2.8509423187		87.9305518967

		34		0.368		2.8509423187		53.0466280295

		34		0.163		2.8509423187		23.4961966544

		34		0.204		2.8509423187		29.4062829294		48.4699148775

		35		0.315		1.853417095		69.8450743463

		35		0.375		1.853417095		83.1488980313

		35		0.224		1.853417095		49.667608424

		35		0.115		1.853417095		25.4989953963		57.0401440495

		36		0.727		3.2469065296		92.0159297977

		36		0.808		3.2469065296		102.2680485235

		36		0.348		3.2469065296		44.0461397106

		36		0.215		3.2469065296		27.2124139017		66.3856329834

		37		0.336		1.853417095		74.5014126361

		37		-0.002		1.853417095		-0.4434607895

		37		0.046		1.853417095		10.1995981585

		37		0.243		1.853417095		53.8804859243		64.1909492802

		38		0.145		3.1936036551		18.6588717738

		38		0.558		3.1936036551		71.8044858604

		38		0.188		3.1936036551		24.1921923687

		38		0.086		3.1936036551		11.06664119		31.4305477982		54.9157728415		AP+4		4.9224479708		12.057485814		79.0307444695		30.8008012136

		39		0.179		1.3965353132		52.6743886407

		39		0.12		1.3965353132		35.3124393122		43.9934139765

		40		0.194		1.2290119931		64.8700157865

		40		0.604		1.2290119931		201.9664409024		133.4182283445

		41		0.17		1.7353		40.2599053182

		41		0.137		1.7353		32.444747227		36.3523262726

		42		0.222		1.4688749286		62.1107181661

		42		0.089		1.4688749286		24.9002428684		43.5054805173		41.2837402554		AA+4		3.0247853368		46.1994596899		133.6826596352		-51.1151791243

		43		0.224		3.2278697887		28.5187447285

		43		0.129		3.2278697887		16.4237413838		22.4712430562

		44		0.108		6.2623262897		7.0873920633

		44		0.132		6.2623262897		8.6623680774		7.8748800704

		45		0.109		2.7824100514		16.0991801066

		45		0.103		2.7824100514		15.2129867063		15.6560834064

		46		0.096		5.0858557015		7.7572108038

		46		0.164		5.0858557015		13.2519017899		10.5045562969

		47		0.094		4.8193413288		8.0156466104

		47		0.079		4.8193413288		6.7365540662		7.3761003383

		48		0.17		3.1669522178		22.0600150853

		48		0.144		3.1669522178		18.6861304252		20.3730727552		14.0426559872		AY-8		2.8894357779		6.4609748161		26.9646056195		1.120706355

		49		-0.067		2.9918142014		-9.2031940227

		49		0.064		2.9918142014		8.7911107082		-0.2060416572

		50		0.764		5.2191128879		60.1582317695

		50		0.432		5.2191128879		34.0161729377		47.0872023536

		51		0.159		2.6567675614		24.5947243195

		51		0.139		2.6567675614		21.5010483045		23.047886312

		52		0.242		5.9577384352		16.6929206236

		52		0.154		5.9577384352		10.6227676696		13.6578441466

		53		0.138		3.505806206		16.1766867405

		53		0.096		3.505806206		11.2533472978		13.7150170191

		54		0.588		5.3866362079		44.8598766078

		54		0.462		5.3866362079		35.2470459061		40.0534612569

		55		0.308		4.1530553969		30.4776436548

		55		0.314		4.1530553969		31.0713639857		30.7745038202		28.0559858181		AY-2		6.1694988134		13.7954187338		55.6468232857		0.4651483505

		56		0.401		2.8547496669		57.7264348118

		56		0.495		2.8547496669		71.2583172864		64.4923760491

		57		0.143		4.5794783933		12.832711117

		57		0.357		4.5794783933		32.0369081732		22.4348096451

		58		0.142		3.2012183514		18.2293608175

		58		0.848		3.2012183514		108.8626617833		63.5460113004

		59		0.509		1.8077289168		115.7131914231

		59		0.676		1.8077289168		153.6780302593		134.6956108412

		60		0.239		2.0057110223		48.9697553593

		60		0.131		2.0057110223		26.8411629794		37.9054591693

		61		0.158		3.1745669141		20.4536582801

		61		0.191		3.1745669141		24.7256248829		22.5896415815		42.1936595491		AY+4		9.3441800479		42.1349811346		126.4636218183		-42.0763027201

								Medias (U/mg prot)						Errores

								-8h		-2h		+4h		-8h		-2h		+4h

						AP		23.41		56.79		54.92		4.21		17.60		4.92

						AA		36.81		37.53		41.28		11.20		9.68		3.02

						AY		14.04		28.06		42.19		2.89		6.17		9.34





Hoja1

								4.21		11.2		2.89

								17.6		9.68		6.17

								4.92		3.02		9.34



AMILASA (U/mg prot)

Horas

actividad enzimática (U/mg prot)



Hoja2

																								4.21		17.6		4.92		11.2		9.68		3.02		2.89		6.17		9.34





Hoja3

												4.21		17.6		4.92



Amylase activity (U / mg prot)

Alimentación periódica



												11.2		9.68		3.02



Amylase activity (U / mg prot)

Alimentación aleatoria



												2.89		6.17		9.34



Amylase activity (U / mg prot)

Ayuno



		





		






Gráfico1

		24.9589877247		11.99		22.44		0		29.19		17.4660630219		36.8		0		18.12		16.93		26.67		2.8248580045		1.19		2.56		8.6		3.7699386431		9.8		2.14		1.97		5.06





Hoja1

		Muestra		Abs		Proteína (mg/ml)		Actividad (U/mg prot)		Media		Media grupo		Grupo		Error		desv		med+2desv		med-2desv

		1		0.378		4.83		15.17

		1		0.351		4.83		14.09		14.63

		2		0.385		2.98		25.03

		2		0.393		2.98		25.55		25.29

		3		0.474		2.70		33.98

		3		0.473		2.70		33.91		33.95

		4		0.443		3.42		25.11

		4		0.463		3.42		26.24		25.68

		5		0.459		2.93		30.30

		5		0.453		2.93		29.91		30.11

		6		0.493

		6		0.504

		7		0.391		4.77		15.90

		7		0.446		4.77		18.13		17.01

		8		0.453		3.24		27.10

		8		0.485		3.24		29.01		28.05		24.96		AP-8		2.82		6.9194607068		38.7979091382		11.1200663111

		9		0.513		1.64		60.60

		9		0.52		1.64		61.43		61.01

		10		0.487		1.66		57.00

		10		0.483		1.66		56.53		56.76

		11		0.16		4.11		7.53

		11		0.184		4.11		8.66		8.10

		12		0.141		5.20		5.25

		12		-0.038		5.20		-1.41

		13		0.233		2.74		16.50

		13		0.193		2.74		13.66		15.08

		14		0.204		2.36		16.75

		14		0.192		2.36		15.76		16.26

		15		0.246		1.65		28.86

		15		0.191		1.65		22.41		25.63

		16		0.207		1.98		20.27

		16		0.222		1.98		21.73		21.00		29.12		AA-8		8.60		21.0708115203		71.2618853338		-13.0213607472

		17		0.3		4.05		14.36

		17		0.34		4.05		16.28		15.32

		18		0.312		4.29		14.08

		18		0.24		4.29		10.83		12.45

		19		0.296		4.99		11.49

		19		0.276		4.99		10.71		11.10

		20		0.2		4.76		8.14

		20		0.229		4.76		9.32		8.73

		21		0.403		1.97		39.61

		21		0.374		1.97		36.76		38.18

		22		0.239		3.03		15.28

		22		0.22		3.03		14.07		14.68

		23		0.164		3.27		9.72

		23		0.162		3.27		9.60		9.66		11.99		AP-2		1.19		10.1291395924		32.2494549332		-8.2671034366

		24		0.115		3.05		7.30

		24		0.103		3.05		6.54		6.92

		25		0.13		2.55		9.88

		25		0.101		2.55		7.67		8.78

		26		0.226		3.10		14.13

		26		0.213		3.10		13.32		13.73

		27		0.268		1.68		30.87

		27		0.252		1.68		29.03		29.95

		28		0.342		2.32		28.54

		28		0.372		2.32		31.04		29.79

		29		0.136		1.84		14.31

		29		0.195		1.84		20.51		17.41

		30		0.006		2.77		0.42

		30		-0.006		2.77		-0.42

		31		0.449		4.09		21.26

		31		0.214		4.09		10.13		15.70		17.47		AA-2		3.77		8.1226188955		33.7113008128		1.2208252309

		32		0.211		2.73		15.00

		32		0.242		2.73		17.20		16.10

		33		0.437		3.68		22.98

		33		0.409		3.68		21.51		22.24

		34		0.215		2.85		14.61

		34		0.215		2.85		14.61		14.61

		35		0.239		1.85		24.98

		35		0.207		1.85		21.64		23.31

		36		0.499		3.25		29.78

		36		0.527		3.25		31.45		30.61

		37		0.241		1.85		25.19

		37		0.29		1.85		30.32		27.75

		38		0.093		3.19		5.64

		38		0.101		3.19		6.13		5.88		22.44		AP+4		2.56		8.0083829252		38.4557598701		6.4222281694

		39		0.164		1.40		22.75

		39		0.164		1.40		22.75		22.75

		40		0.078		1.23		12.30

		40		0.1		1.23		15.76		14.03

		40		0.378		1.23		59.54

		40		0.406		1.23		63.95

		40		0.356		1.23		56.08

		40		0.369		1.23		58.13

		40		0.406		1.23		63.95

		40		0.394		1.23		62.06		60.62

		41		0.364		2.05		34.38

		41		0.378		2.05		35.70

		41		0.349		2.05		32.96

		41		0.369		2.05		34.85		34.47

		42		0.4		1.47		52.76

		42		0.4		1.47		52.76

		42		0.387		1.47		51.05		52.19		36.81		AA+4		9.76		19.5280634514		75.8692661745		-2.2429876311

		43		0.316		3.23		18.97

		43		0.345		3.23		20.71

		43		0.318		3.23		19.09		19.59

		44		0.441		6.26		13.64

		44		0.439		6.26		13.58

		44		0.446		6.26		13.80		13.68

		45		0.357		2.78		24.86

		45		0.374		2.78		26.04

		45		0.366		2.78		25.49		25.46

		46		0.483		5.09		18.40

		46		0.495		5.09		18.86

		46		0.473		5.09		18.02		18.43

		47		0.296		4.82		11.90

		47		0.315		4.82		12.66

		47		0.289		4.82		11.62		12.06

		48		0.32		3.17		19.58

		48		0.325		3.17		19.88

		48		0.312		3.17		19.09		19.52		18.12		AY-8		2.14

		49		0.243		2.99		15.74

		49		0.256		2.99		16.58

		49		0.242		2.99		15.67		16.00

		50		0.345		5.22		12.81

		50		0.339		5.22		12.58

		50		0.35		5.22		12.99		12.80

		51		0.363		2.66		26.47

		51		0.364		2.66		26.55

		51		0.379		2.66		27.64		26.89

		52		0.452		5.96		14.70

		52		0.439		5.96		14.28

		52		0.442		5.96		14.37		14.45

		53		0.345		3.51		19.07

		53		0.338		3.51		18.68

		53		0.345		3.51		19.07		18.94

		54		0.387		5.39		13.92

		54		0.365		5.39		13.13

		54		0.385		5.39		13.85		13.63

		55		0.336		4.15		15.68

		55		0.339		4.15		15.82

		55		0.344		4.15		16.05		15.85		16.93		AY-2		1.97

		56		0.345		2.85		23.41

		56		0.337		2.85		22.87

		56		0.331		2.85		22.46		22.92

		57		0.281		4.58		11.89

		57		0.299		4.58		12.65

		57		0.288		4.58		12.18		12.24

		58		0.345		3.20		20.88

		58		0.337		3.20		20.40

		58		0.354		3.20		21.43		20.90

		59		0.392		1.81		42.01

		59		0.386		1.81		41.37

		59		0.406		1.81		43.51		42.30

		60		0.402		2.01		38.83

		60		0.387		2.01		37.38

		60		0.393		2.01		37.96		38.06

		61		0.408		3.17		24.90

		61		0.381		3.17		23.25

		61		0.372		3.17		22.70		23.62		26.67		AY+4		5.06

				Medias						Errores

				-8h		-2h		+4h		-8h		-2h		+4h

		AP		24.96		11.99		22.44		2.82		1.19		2.56

		AA		29.19		17.47		36.80		8.60		3.77		9.8

		AY		18.12		16.93		26.67		2.14		1.97		5.06





Hoja1

												2.8248580045		1.19		2.56



Protease activity (U / mg prot)

Alimentación periódica



Hoja2

												8.6		3.7699386431		9.8



protease activity (U / mg prot)

Alimentación aleatoria



Hoja3

												2.14		1.97		5.06



Protease activity (U / mg prot)

Ayuno



		24.9589877247		11.99		22.44		0		29.19		17.4660630219		36.8		0		18.12		16.93		26.67		2.8248580045		1.19		2.56		8.6		3.7699386431		9.8		2.14		1.97		5.06



Protease activity (U/mg prot)
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Gráfico1

		4.5944545455		6.2755		4.4225				5.008125		4.8475555556		5.0228636364		0.2143047183		0.3105282515		0.1986859992		0.2209061833		0.202407665		0.2390462935



AP-8h

AP-2h

AP+4h

AA-8h

AA-2h

AA+4h



NPY

		NPY Hipotálamo

												dilución 1/10		500 µl iniciales, 50 µl al RIA												quitando valores

		GRUPO		muestra		r1		r2		media		NPY (pg/ml homog)		ng NPY/hipotálamo

				1		49.35		60.95		55.15		551.50		5.515

				3		58.92		61.08		60		600.00		6.000

				5		46.31		47.45		46.88		468.80		4.688

				7		45.59		40.39		42.99		429.90		4.299		5.008

				9		55.07		46.87		50.97		509.70		5.097		0.733

		AA -8		11		45.81		56.12		50.965		509.65		5.097		0.221

				18		42.92		7.6		42.92		429.20		4.292		n=12

				19		59.08		56.92		58		580.00		5.800

				20		44.07		48.65		46.36		463.60		4.636

				21		56.73		63.56		60.145		601.45		6.015

				22		38.21		61.28		49.745		497.45		4.975

				23		31.18		42.52		36.85		368.50		3.685

				2		51.05		37.44		44.245		442.45		4.425

				4		52.06		47.26		49.66		496.60		4.966

				6		43.03		48.95		45.99		459.90		4.599

				8		63.91		47.61		55.76		557.60		5.576

		AP -8		10		46.24		36.27		41.255		412.55		4.126		4.594

				12		57.9		37.73		47.815		478.15		4.782		0.678

				13		59.69		26.78		43.235		432.35		4.324		0.214

				14		54.36		57.47		55.915		559.15		5.592		n=11

				15		41.55		30.02		35.785		357.85		3.579

				16		52.2		47.08		49.64		496.40		4.964

				17		292.64		36.09		36.09		360.90		3.609

				24		54.88		54.03		54.455		544.55		5.446

				25		48.78		2.68		48.78		487.80		4.878

				26		37.02		52.63		44.825		448.25		4.483

		AA -2		27		39.33		12.82		39.33		393.30		3.933		4.848

				28		41.57		49.91		45.74		457.40		4.574		0.572

				29		35.61		50.7		43.155		431.55		4.316		0.202

				41		58.07		40.94		49.505		495.05		4.951		n=10

				42		57.97		53.85		55.91		559.10		5.591

				43		55.93		53.23		54.58		545.80		5.458

				44		53.67		93.37		73.52		735.20		7.352

				30		67.26		75.69		71.475		714.75		7.148

				31		75.23		70.25		72.74		727.40		7.274

				32		60.99		52.88		56.935		569.35		5.694

				33		65.57		57.16		61.365		613.65		6.137

		AP -2		34		68.54		65.22		66.88		668.80		6.688		6.276

				35		79.89		72.36		76.125		761.25		7.613		0.982

				36		48.08		48.95		48.515		485.15		4.852		0.311

				37		74.25		54.84		64.545		645.45		6.455		n=11

				38		48.42		49.55		48.985		489.85		4.899

				39		68.9		71.59		70.245		702.45		7.025

				40		53.67		51.32		52.495		524.95		5.250

				45		66.11		48.55		57.33		573.30		5.733

				46		48.49		37.69		43.09		430.90		4.309

				47		43.13		62.58		52.855		528.55		5.286

				48		53.09		53.85		53.47		534.70		5.347		5.023

		AA +4		49		57.43		55.52		56.475		564.75		5.648		0.756

				50		57.27		51.81		54.54		545.40		5.454		0.239

				61		48.36		35.46		41.91		419.10		4.191		n=11

				62		60.34		58.09		59.215		592.15		5.922

				63		54.4		49.31		51.855		518.55		5.186

				64		53.45		39.98		46.715		467.15		4.672

				65		out		35.06		35.06		350.60		3.506

				51		55.25		47.71		51.48		514.80		5.148

				52		51.15		49.48		50.315		503.15		5.032

				53		out		43.27		43.27		432.70		4.327

				54		45.96		45.27		45.615		456.15		4.562		4.423

		AP +4		55		36.7		49.55		43.125		431.25		4.313		0.659

				56		26.19		53.78		39.985		399.85		3.999		0.199

				57		53.07		43.92		48.495		484.95		4.850		n=12

				58		53.74		19.69		36.715		367.15		3.672

				59		46.97		16.74		31.855		318.55		3.186

				60		50.91		51.88		51.395		513.95		5.140



&CNPY  Carassius  FFA 
2ª PRUEBA&ROctubre 2005



NPY

																0.2143047183		0.3105282515		0.1986859992		0.2209061833		0.202407665		0.2390462935



AP-8h

AP-2h

AP+4h

AA-8h

AA-2h

AA+4h



cortisol

		GRUPO		muestra		Cortisol (µg/dl)

				1		33.300

				3		27.803

				5		25.042

				7		40.750

				9		68.997		25.694

		AA -8		11		2.102		11.535

				18		18.864		3.648

				19		35.479		n=11

				20		15.384

				21		26.135

				22		39.262

				23		18.518

				2		24.578

				4		14.440

				6		20.966

				8		2.483

		AP -8		10		5.673		15.828

				12		1.342		9.737

				13		29.853		3.079

				14		23.592		n=11

				15		18.551

				16		22.922

				17		9.709

				24		16.150

				25		44.481

				26		25.203

		AA -2		27		9.822		21.400

				28		37.733		13.622

				29		7.508		4.541

				41		34.122		n=10

				42		8.370

				43		22.212

				44		8.396

				30		35.771

				31		15.822

				32		10.621		15.979

				33		24.340		6.077

		AP -2		34		13.607		2.149

				35		11.641		n=9

				36		14.194

				37

				38		19.690

				39		8.188

				40		25.712

				45		6.048

				46		12.032

				47		17.910

				48

		AA +4		49		12.336		9.317

				50		5.697		5.951

				61		5.940		1.984

				62		7.031		n=10

				63		0.715

				64		19.464

				65		5.995

				51		5.94

				52		4.648

				53		4.249

				54		16.335		8.568

		AP +4		55		2.675		5.963

				56		5.465		1.988

				57		13.665		n=10

				58		3.739

				59		7.969

				60		18.370



&CCORTISOL Carassius FAA
2ª PRUEBA&ROctubre 2005



cortisol

												3.0791352372		2.1486641061		1.9875975238



AP-8h

AP-2h

AP+4h

cortisol (microgr/dl)

Alimentación periódica



												3.6475486628		4.5405661937		1.9836915879



AA-8h

AA-2h

AA+4h

cortisol (microgr/dl)

Alimentación aleatoria
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Gráfico1

		158.2809090909		159.7944444444		85.6833333333				256.9445454545		213.997		93.168		30.7913523722		21.4866410613		19.8759752381		36.4754866277		45.4056619369		19.8369158794



AP-8h

AP-2h

AP+4h

AA-8h

AA-2h

AA+4h



NPY

		NPY Hipotálamo

												dilución 1/10		500 µl iniciales, 50 µl al RIA												quitando valores

		GRUPO		muestra		r1		r2		media		NPY (pg/ml homog)		ng NPY/hipotálamo

				1		49.35		60.95		55.15		551.50		5.515

				3		58.92		61.08		60		600.00		6.000

				5		46.31		47.45		46.88		468.80		4.688

				7		45.59		40.39		42.99		429.90		4.299		5.008

				9		55.07		46.87		50.97		509.70		5.097		0.733

		AA -8		11		45.81		56.12		50.965		509.65		5.097		0.221

				18		42.92		7.6		42.92		429.20		4.292		n=12

				19		59.08		56.92		58		580.00		5.800

				20		44.07		48.65		46.36		463.60		4.636

				21		56.73		63.56		60.145		601.45		6.015

				22		38.21		61.28		49.745		497.45		4.975

				23		31.18		42.52		36.85		368.50		3.685

				2		51.05		37.44		44.245		442.45		4.425

				4		52.06		47.26		49.66		496.60		4.966

				6		43.03		48.95		45.99		459.90		4.599

				8		63.91		47.61		55.76		557.60		5.576

		AP -8		10		46.24		36.27		41.255		412.55		4.126		4.594

				12		57.9		37.73		47.815		478.15		4.782		0.678

				13		59.69		26.78		43.235		432.35		4.324		0.214

				14		54.36		57.47		55.915		559.15		5.592		n=11

				15		41.55		30.02		35.785		357.85		3.579

				16		52.2		47.08		49.64		496.40		4.964

				17		292.64		36.09		36.09		360.90		3.609

				24		54.88		54.03		54.455		544.55		5.446

				25		48.78		2.68		48.78		487.80		4.878

				26		37.02		52.63		44.825		448.25		4.483

		AA -2		27		39.33		12.82		39.33		393.30		3.933		4.848

				28		41.57		49.91		45.74		457.40		4.574		0.572

				29		35.61		50.7		43.155		431.55		4.316		0.202

				41		58.07		40.94		49.505		495.05		4.951		n=10

				42		57.97		53.85		55.91		559.10		5.591

				43		55.93		53.23		54.58		545.80		5.458

				44		53.67		93.37		73.52		735.20		7.352

				30		67.26		75.69		71.475		714.75		7.148

				31		75.23		70.25		72.74		727.40		7.274

				32		60.99		52.88		56.935		569.35		5.694

				33		65.57		57.16		61.365		613.65		6.137

		AP -2		34		68.54		65.22		66.88		668.80		6.688		6.276

				35		79.89		72.36		76.125		761.25		7.613		0.982

				36		48.08		48.95		48.515		485.15		4.852		0.311

				37		74.25		54.84		64.545		645.45		6.455		n=11

				38		48.42		49.55		48.985		489.85		4.899

				39		68.9		71.59		70.245		702.45		7.025

				40		53.67		51.32		52.495		524.95		5.250

				45		66.11		48.55		57.33		573.30		5.733

				46		48.49		37.69		43.09		430.90		4.309

				47		43.13		62.58		52.855		528.55		5.286

				48		53.09		53.85		53.47		534.70		5.347		5.023

		AA +4		49		57.43		55.52		56.475		564.75		5.648		0.756

				50		57.27		51.81		54.54		545.40		5.454		0.239

				61		48.36		35.46		41.91		419.10		4.191		n=11

				62		60.34		58.09		59.215		592.15		5.922

				63		54.4		49.31		51.855		518.55		5.186

				64		53.45		39.98		46.715		467.15		4.672

				65		out		35.06		35.06		350.60		3.506

				51		55.25		47.71		51.48		514.80		5.148

				52		51.15		49.48		50.315		503.15		5.032

				53		out		43.27		43.27		432.70		4.327

				54		45.96		45.27		45.615		456.15		4.562		4.423

		AP +4		55		36.7		49.55		43.125		431.25		4.313		0.659

				56		26.19		53.78		39.985		399.85		3.999		0.199

				57		53.07		43.92		48.495		484.95		4.850		n=12

				58		53.74		19.69		36.715		367.15		3.672

				59		46.97		16.74		31.855		318.55		3.186

				60		50.91		51.88		51.395		513.95		5.140



&CNPY  Carassius  FFA 
2ª PRUEBA&ROctubre 2005



NPY

												0.2143047183		0.3105282515		0.1986859992



AP-8h

AP-2h

AP+4h

NPY (ng/hip)

Alimentación periódica



cortisol

												0.2209061833		0.202407665		0.2390462935



AA-8h

AA-2h

AA+4h

NPY (ng/hip)

Alimentación aleatoria



		GRUPO		muestra		Cortisol (µg/dl)				ng/ml

				1		33.300

				3		27.803

				5		25.042

				7		40.750

				9		68.997		25.694		256.9

		AA -8		11		2.102		11.535

				18		18.864		3.648		36.5

				19		35.479		n=11

				20		15.384

				21		26.135

				22		39.262

				23		18.518

				2		24.578

				4		14.440

				6		20.966

				8		2.483

		AP -8		10		5.673		15.828		158.3

				12		1.342		9.737

				13		29.853		3.079		30.8

				14		23.592		n=11

				15		18.551

				16		22.922

				17		9.709

				24		16.150

				25		44.481

				26		25.203

		AA -2		27		9.822		21.400		214.0

				28		37.733		13.622

				29		7.508		4.541		45.4

				41		34.122		n=10

				42		8.370

				43		22.212

				44		8.396

				30		35.771

				31		15.822

				32		10.621		15.979		159.8

				33		24.340		6.077

		AP -2		34		13.607		2.149		21.5

				35		11.641		n=9

				36		14.194

				37

				38		19.690

				39		8.188

				40		25.712

				45		6.048

				46		12.032

				47		17.910

				48

		AA +4		49		12.336		9.317		93.2

				50		5.697		5.951

				61		5.940		1.984		19.8

				62		7.031		n=10

				63		0.715

				64		19.464

				65		5.995

				51		5.94

				52		4.648

				53		4.249

				54		16.335		8.568		85.7

		AP +4		55		2.675		5.963

				56		5.465		1.988		19.9

				57		13.665		n=10

				58		3.739

				59		7.969

				60		18.370
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												30.7913523722		21.4866410613		19.8759752381



AP-8h

AP-2h

AP+4h

cortisol (ng/ml)

Alimentación periódica



												36.4754866277		45.4056619369		19.8369158794



AA-8h

AA-2h

AA+4h

cortisol (ng/ml)

Alimentación aleatoria
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Gráfico1

		46.2333333333		14.6		785.6666666667				82.0571428571		36.4571428571		985.1		16.0176319515		1.9778363771		163.8298597122		46.3869884603		10.050728474		42.0577445609



-8h AP

-2h AP

+4h AP

-8h AA

-2h AA

+4h AA



Hoja1

		muestra		pg/ml RIA				pg/g dig		grupo

		12		6.7				13.4		-8h AP

		13		43.9				87.8		-8h AP

		14		46.7				93.4		-8h AP

		15		9.3				18.6		-8h AP

		16		10.8				21.6		-8h AP

		17		21.3				42.6		-8h AP

		18		7.8				15.6		-8h AA

		19		12.1				24.2		-8h AA				media		error

		7		62.5		18.75		125.0		-8h AA		-8h AP		46.2		16.0

		11		3.3		0.99		13.2		-8h AA		-8h AA		82.1		46.4

		21		81.1		24.33		324.4		-8h AA		-2h AP		14.6		2.0

		22		11.1		3.33		44.4		-8h AA		-2h AA		36.5		10.1

		23		6.9		2.07		27.6		-8h AA		+4h AP		785.7		163.8

		24		5.9		1.77		23.6		-2h AA		+4h AA		985.1		42.1

		25		4.4		1.32		17.6		-2h AA

		26		9.2		2.76		36.8		-2h AA

		27		2.5		0.75		10.0		-2h AA

		29		20.8		6.24		83.2		-2h AA

		33		5.5		1.65		22.0		-2h AP

		34		3.7		1.11		14.8		-2h AP

		35		4.1		1.23		16.4		-2h AP

		36		2.6		0.78		10.4		-2h AP

		37		1.7		0.51		6.8		-2h AP

		38		2.4		0.72		9.6		-2h AP

		39		4.8		1.44		19.2		-2h AP

		40		4.4		1.32		17.6		-2h AP

		41		8.2		2.46		32.8		-2h AA

		42		12.8		3.84		51.2		-2h AA

		43				0

		44				0

		45		195.2		58.56		780.8		+4h AA

		46		269.1		80.73		1076.4		+4h AA

		47		280.7		84.21		1122.8		+4h AA

		48				0

		49		252.4		75.72		1009.6		+4h AA

		50				0

		53				0

		54				0

		55		227.8		68.34		911.2		+4h AP

		56		52.4		15.72		209.6		+4h AP

		57		112.2		33.66		448.8		+4h AP

		58		268		80.4		1072.0		+4h AP

		59		267.7		80.31		1070.8		+4h AP

		60		250.4		75.12		1001.6		+4h AP

		61		243.7		73.11		974.8		+4h AA

		62		239.1		71.73		956.4		+4h AA

		63		267.4		80.22		1069.6		+4h AA

		64		222.6		66.78		890.4		+4h AA





Hoja1

																16.0176319515		1.9778363771		163.8298597122		46.3869884603		10.050728474		42.0577445609



-8h AP

-2h AP

+4h AP

-8h AA

-2h AA

+4h AA

melatonina (pg / g dig)

Melatonina GIT



Hoja2

		





Hoja3

		






Gráfico1

		157.8714285714		153.6		137.88				129.5833333333		157.66		145.86		10.5913674043		20.9404793037		37.6753633028		30.3402493947		20.2275369237		13.0915335236





Hoja1

		Muestra		Grupo		Melatonina (pg/ml)		media grupo		error

		8		-8h AP		118.4

		12		-8h AP		183.2

		13		-8h AP		187.2

		14		-8h AP		134.4

		15		-8h AP		176.2

		16		-8h AP		157.4

		6		-8h AP		148.3		157.9		10.6

		18		-8h AA		199.1

		19		-8h AA		189.5

		20		-8h AA		140

		21		-8h AA		153.1

		1		-8h AA		30.8

		23		-8h AA		65		129.6		30.3

		30		-2h AP		94.1

		32		-2h AP		115.5

		33		-2h AP		136.7

		34		-2h AP		112.6

		35		-2h AP		252.8

		36		-2h AP		154.5

		37		-2h AP		221

		38		-2h AP		141.6		153.6		20.9

		24		-2h AA		123.1

		25		-2h AA		193.9

		26		-2h AA		208.6

		28		-2h AA		136.8

		29		-2h AA		125.9		157.66		20.2

		54		+4h AP		197.9

		56		+4h AP		34.8

		57		+4h AP		167.5

		58		+4h AP		83.3

		59		+4h AP		205.9		137.9		37.7

		45		+4h AA		179.7

		46		+4h AA		140.4

		47		+4h AA		153.4

		49		+4h AA		148.7

		61		+4h AA		107.1		145.9		13.1





Hoja1

																10.5913674043		20.9404793037		37.6753633028		30.3402493947		20.2275369237		13.0915335236
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