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Abstract
J.A. Coppo, N.B. Mussart, S.A. Fioranelli and P.A. Zeinsteger. 2006. Baseline for some
plasmatic and physiological variables in Rana catesbeiana. Cien. Inv. Agr. 33(2):91-98. The
purpose of this study was to determine plasmatic non protein nitrogen (NPN) reference values
according to sex, age, liveweight, season, and breeding and feeding systems physiological
modifications in bullfrog, Rana catesbeiana. Three hundred and two healthy animals (both sexes,
9 to 21 months old) were studied. They were reared in 3 different hatcheries in northeastern
Argentina. Reference values (mean ± standard deviation) were recorded for plasmatic creatinine
(4.83±1.22 mg·L-1), urea (84.2±17.5 mg·L-1), and uric acid (13.4±2.89 mg·L-1). A significant
correlation between growth and liveweight increase (r =0.82, P =0.02) ) was found. Significant
lineal association among animal development, creatinine and urea increase, as well as uric acid
decrease (P < 0.05), were registered. No significant differences were found between sexes. In
amphibians fed naturally in lagoons, urea concentration was higher (105 mg·L-1) than those
fed with milled lung (63.8 mg·L-1); amphibians fed with balanced pelleted diets registered
intermediate values. Rearing system had a significant influence on the plasmatic NPN levels.
Creatinine and uric acid lowest values were registered in amphibians coming from hatchery 3
(water covering 90% of the tank’s floor, floating feed), and highest urea and creatinine values
(significant), as well as highest uric acid values (not significant), were registered in frogs reared
in hatchery 1 (water covering 25% of the tank’s floor, feed supplied on dry floor). Cold season
(hibernation) produced plasmatic NPN increase, significantly for urea concentration (90.1
mg·L-1 in winter versus 79.5 mg·L-1 in the remaining seasons). Utility of plasmatic NPN to
evaluate sanitary, metabolic, and nutritional state of meat production frogs, is emphasized.
Key words: Bullfrog, creatinine, feeding, handling, liveweight, Rana catesbeiana, urea, uric acid.

Introduction
The exploitation of bullfrog ((Rana catesbeiana,
Shaw) has become a very profitable alternative
for the agricultural enterprise. In Argentina,
there are more than 200 bullfrog hatcheries,
which produce meat marketed at a high price
(Carnevia, 1995). The meat is well-regarded
because it has low concentration of fat and
cholesterol (Pavan, 1996). Bullfrogs are

characterized by their size; in captivity they can
reach 300 g liveweight after 12 months. Since
aging causes a decrease in the food conversion
index, frogs are slaughtered when they are 67 months old, with approximately 170-180 g
(Lima and Agostinho, 1992). R. catesbeiana
is generally fed with balanced pelleted diets
which are similar to those elaborated for fish,
as its true nutritional requirements are still
unknown (Carnevia, 1995).
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Amphibian blood values, as well as their
physiological variations due to age, sex,
liveweight, feed type, handling system,
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and season are yet to be studied. Plasmatic
composition is influenced by specific
physiological characteristics of the amphibian,
such as metamorphosis, water and solute skin
exchange, capability to tolerate hemodilution
and hemoconcentration, modification of
urinary bladder water permeability, metabolic
and enzymatic changes due to temperature,
fast during winter dormancy, amongst others
(Goldstein, 1982; Eckert et al., 1992; Bicego and
Branco, 1999; Busk et al., 2000; Coppo, 2001).
Except in the case of plasmatic electrolytes, texts
of animal physiology reveal a manifest absence
of normal plasmatic values for amphibians
diagnostic parameters. Such parameters would
be useful to evaluate the health state of captive
R. catesbeiana, which can suffer malnutrition,
anemia,
stress,
transmissible
diseases,
intoxications, hemorrhagic dysfunctions, as well
as inflammation and necrosis of liver, lungs,
kidneys, spleen, muscles and other organs (Fraser,
1986; Lima and Agostinho, 1992; Ferreira et al.,
2004; Smith et al., 2004; Chinchar et al., 2004;
Yoshikawa et al., 2004; Tang et al., 2005).
In previous publications on this species, our
research group reported enzymatic activities
and plasmatic electrolytes reference values,
as well as several physiological variations as
diagnostic tools (Coppo et al., 2003; Coppo et
al., 2004).
Plasmatic non protein nitrogen (NPN) includes
a group of metabolic residuals such as urea,
creatinine and uric acid, which are formed
during the metabolism of proteins, muscular
phosphagens and nucleic acids. Due to their high
toxicity, they must be rapidly eliminated from
the organism. Animals show different NPN
excretion patterns depending on the strategy
used for their elimination, in direct relationship
with the availability of water necessary for
nitrogen transport (Coppo, 2001). There are
animals that excrete urea (ureotelic pattern,
as mammals), uric acid (uricotelic pattern, as
birds and reptilians), ammonia (ammoniotelic
pattern, as fresh water fish) and alantoine
(alantoinotelic pattern, as marsupials).
Contrary to their close relatives (reptilians
and birds) which are uricotelics, adult R.

catesbeiana are ureotelic, although in the
tadpole stage they present an ammoniotelic
pattern of NPN excretion (Hill, 1980; Goldstein,
1982). According to other authors, fresh water
frogs eliminate NPN as urea, but also certain
proportion of ammonia, although they do not
excrete uric acid (Eckert et al., 1992). Urea
is the more important nitrogen residual from
amphibian urine, although some frogs like
Phyllomedusa sauvagii and Chiromantis
xerampelina excrete NPN as uric acid (Hill,
1980). Some amphibians, such as Xenopus
laevis, are amoniotelic when they are in water,
but they change to ureotelic during their
permanence on ground (Hill, 1980).
R. catesbeiana renal tubuli possess an urea
secretion mechanism by means of active
transport, because the urine urea concentration
is higher than the urea filtered by the glomerulus
(Hill, 1980). Amphibians, in spite of their
ureotelic pattern, can retain urea to regulate
their osmotic pressure: environmental salinity
increases urea retention, via an increased
hepatic synthesis and decreased renal excretion
(Goldstein, 1982). Frogs use urea to maintain
their hyperosmolarity to the environment
(Wilson, 1989). Therefore, plasmatic urea
values could be useful for salinity control of the
water used for the breeding process.
Notable differences in urea concentration have
been found between fresh water frogs and sea
water frogs (1 versus 350 mMol·L-1); in frogs
adapted to sea water, plasmatic osmolarity can
increase up to 830 mOsm/l. Urea plasmatic
concentration increases when urine production
stops, as a protective mechanism against
dehydration. Rana pipiens can tolerate corporal
water losses in the order of 36% live weight,
Bufo terrestris: 43%, and Scaphiopus holbrooki:
48% (Hill, 1980).
From a diagnostic point of view, metabolic
and hepatic disturbances increase plasmatic
uric acid level; renal blockages and muscular
damages elevate plasmatic urea and creatinine
levels (Coles, 1989; Kaneko, 1989; Coppo,
2001). Endogenous creatinine clearance could
be used to evaluate glomerular filtration
intensity; on mammals, plasmatic urea and
uric acid could increase by stress, due to
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catabolic phenomenons, although sometimes
such increase would be masked by concomitant
water retention (Coppo, 2002).
Therefore, the aim of this study was to obtain
R. catesbeiana plasma nitrogenous metabolites
reference values (urea, creatinine and uric
acid), as well as to verify eventual physiological
variations attributable to sex, age, liveweight,
season, and rearing and feeding systems.
Materials and methods
Experimental subjects, feeding and handling.
For a period of two years, 302 healthy R.
catesbeiana specimens were used. Two
hundred and seventy of them were maintained
in intensive systems, divided among three
different frog farms in north-east Argentina.
Blood samples from 90 frogs (9-21 months old,
50-350 g liveweight, 50% each sex), were taken
in each breeding place. No heating system
during winter season was used in the hatcheries;
animals were fed at a rate of 3-5% live weight.
day-1. The 32 remaining animals were reared on
an extensive system (semi-captivity), in a closed
lagoon where frogs selected only “natural” food
(diet 2). Frogs were adults 16-20 months old,
both sexes. Thirty six per cent of the samples
was taken during winter time, 64% during the
remaining seasons.
At hatchery 1, water came from natural slopes
and occupied 25% of the tank’s surface;
food (diet 1) was fish commercial pellets
manufactured with fish meal, meat, viscera,
and feathers flours, soy bran, wheat bran,
and mineral supplement (crude protein: 45%,
ether extract: 4%, ash: 9%, crude fiber: 6%
DM), which was supplied “dry” (scattered
on the floor), sporadically accompanied with
earthworms ((Eisenia foetida, crude protein:
67%, ether extract: 5%, ash: 4% DM). Water
from hatchery 2 was underground, extracted
from an aquifer by means of a perforation; it
covered 50% of the tank’s floor, and frogs were
fed (diet 5) pellets floating on the water (crude
protein: 38%, ether extract: 3%, ash: 6%, crude
fiber: 5% DM), occasionally supplemented with
fly larvae ((Musca domestica: crude protein:
51%, ether extract: 19%, ash: 16%, crude fiber:
8% DM). Hatchery 3 also had emergent water,
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which occupied 90% of the tank surface and
was used to supply floating feed. During the
first year, batrachians ate (diet 4) a mixture
of equal parts of bovine milled lung (crude
protein: 17%, ether extract: 2%, ash: 1%) and
commercial pellets similar to those of diet
1, while in the second year, milled lung was
administered as the only feed (diet 3).
Sampling and laboratory procedures. Frogs
were transported to the laboratory in thermal
boxes which contained a 0.6% NaCl ice-cooled
isotonic solution (2-3ºC); this procedure caused
desensitization and lethargy, facilitating animal
manipulation (Lima and Agostinho, 1992).
Live weight was determined using a ScientechSL electronic balance, with a 0.01 g accuracy.
Samples were taken in the morning (7-8 AM),
after a 24 h fasting period. Blood was obtained by
intracardiac puncture, with syringe and needle.
Samples consisted of a mixture of venus and
arterial blood, since frogs posses one ventricle
(Goldstein, 1982). Two hours later, blood was
centrifuged (700g, 10 min) to obtain serum.
Chemical tests were carried out in a Labora
Mannheim 4010 UV-visible spectrophotometer,
using Wiener’s reagents, through regular
laboratory methods (Pesce and Kaplan, 1990)
to determine the contents of urea (urease,
measured at 570 nm), uric acid (uricase, 505
nm), and creatinine (alkaline picrate, 520 nm).
Experimental design and statistical analysis.
A completely randomized design was used.
Independent variables were age, sex, liveweight,
year season, and feeding and handling systems
(according to origin). Dependent variables
(quantitative continuous) were urea, creatinine
and uric acid. The normality of the distribution
was assessed using the Wilk-Shapiro (WS) test
(Steel and Torrie, 1992). Parametric descriptive
statistics included measures of central tendency
(arithmetic mean), dispersion (standard
deviation, SD) and ranges. Fiduciary probability
was estimated by confidence intervals
(CI±95%). After verifying homogeneity of
variance by Bartlett test (Steel and Torrie,
1992), the analysis of variance (ANOVA) was
calculated as a one way lineal model. Following
ANOVA, comparison of means was carried out
by Tukey test. Correlation coefficients were
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obtained by the Pearson procedure. All the
calculations were performed using the software
Statistix Version 1996. For all inferences, a 5%
significance was specified, below which the
equality null hypothesis was rejected.

fact could explain the wide extent of ranges
obtained in this trial. After food ingestion,
changes in amphibian plasma composition
would be registered (Busk et al., 2000); other
changes would also occur as a consequence
of circadian rhythm, caused by cortisol
fluctuations (Coppo, 2001). Both postprandial
and circadian effects were excluded from the
present study design due to previous fast and
basal condition of samples, and also because
blood extraction was carried out in standardized
morning hours.

Results and discussion
General values obtained from plasmatic
NPN (Table 1), showed an approximately
normal distribution, which allowed the use
of parametric statistics. Confidence intervals
were adjusted around arithmetic means, but
individual ranges were wide.

Table 2 indicates that growth increment
was translated into significant plasmatic
NPN modifications. Creatinine significantly
increased in direct proportion to animal age; this
change should be related to increasing muscular
masses, as described in other studies (Coppo,
2001). The increased plasmatic urea registered
between 9 and 21 months of age, could be
due to the gradual change from juvenile stage
(ammoniotelic pattern) into adult, in which the
ureotelic pattern prevails (Hill, 1980; Coppo,
2001). Some frog species, as exception, would
be uricotelics (Hill, 1980). In the present study,
uric acid significantly decreased when frogs
aged, indicating that mature R. catesbeiana
would be eminently ureotelic.

In a reduced group (11 anesthetized R.
catesbeiana specimens), Cathers et al. (1997)
obtained some lower values (e.g. urea: 30±10
mg·L-1, uric acid: 0,6±0,5 mg·L-1), and other
higher than those obtained in the present
study (e.g. creatinine: 9±2 mg·L-1), presumably
explained by the effects caused by the anesthetic
used for sample taking, as it occurs in human
beings due to anhydremia and hypotension
(Balcells, 1978).
In this study, creatinine plasmatic concentration
was considerably lower than values reported
for most domestic animals, and uric acid levels
were similar to those published for carnivorous
and herbivores (Coles, 1989; Sodikoff, 1996;
Coppo, 2001). Urea plasmatic concentrations
were similar to those communicated for birds,
which are predominantly uricotelics (Coles,
1989).

Table 3 shows that there were no differences
due to sex of the animals. On the contrary,
when liveweight increased, animals registered
similar modifications to those occurring by age
increase, probably due to ontogeny, because
the lineal association established between
liveweight and age was significant. Correlation
between age and liveweight was only moderately
significant (r = 0.82, p = 0.02), probably because
of growth delay which takes place during

Scarce regulation mechanisms and higher
tolerance to hemodilution and hemoconcentration, would cause a great oscillation
of blood values in frogs (Goldstein, 1982). This

Table 1. Mean values obtained on the total studied population (n = 302).
Cuadro 1. Valores promedio obtenidos en la población total estudiada (n = 302).
Metabolite

Mean ± SD1

WS2

CI3±95%

Range

Creatinine, mg·L-1
Urea, mg·L-1
Uric acid, mg·L-1

4.83 ± 1.22
84.2 ± 17.5
13.4 ± 2.89

0.961
0.935
0.964

4.09 - 5.56
76.1 - 92.4
11.5 - 15.4

1 - 12
30 - 180
1 - 30

1

SD: standard deviation. SD: desviación estándar
WS: Wilk-Shapiro distributive normality test (chart coefficient: 0.947, α = 0.05)
WS: prueba de distribución normal de Wilk-Shapiro (coefi ciente de tabla: 0,947, α = 0,05)
3
CI±95%: 95% confidence interval. CI±95%: intervalo de confi anza del 95%.
2
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Table 2. Mean differences according to age of amphibians.
Cuadro 2. Diferencias promedio según la edad de los anfibios.
Age, months1
Metabolite

9
-1

Creatinine, mg·L
Urea, mg·L-1
Uric acid, mg·L-1

2

3.12 a
65 a2
19.6 a2

10

11

12

13

14

3.49 a
65 a
20.4 a

3.08 a
72 a
18.0 ab

3.55 a
67 a
18.3 ab

3.60 a
78 a
17.2 ab

3.93 a
79 a
14.1 bc

15

16

18

5.48 b 5.62 b
76 a
88 ab
12.0 bc 13.6 bc

19

5.57 b 5,80 b
96 ab 108 b
7.5 c
8.6 c

20

21

7.18 c 7.71 c
105 b 113 b
7.4 c 5.3 d

1

The number of frogs included in each age group was respectively 20, 17, 24, 26, 23, 29, 23, 28, 26, 19, 17 and 18 specimens.
There are not data for 17 months age amphibians.
El número de ranas incluido en cada grupo fue respectivamente de 20, 17, 24, 26, 23, 29, 23, 28, 26, 19, 17 y 18 ejemplares.
No hay datos para los anfi bios de 17 meses de edad.
2
Mean followed by different letters indicate in each line were significant different according to Tukey test (p=0.05).
En cada línea, las letras diferentes que siguen a cada media indican diferencias signifi cativas según la prueba de Tukey (p=0,05).

Table 3. Mean differences according to sex and liveweight of amphibians.
Cuadro 3. Diferencias promedio según sexo y peso vivo de los anfibios.
Sex

Liveweight, g

Metabolite

male

female

50-99

100-149

150-199

200-249

250-299

300-349

Creatinine, mg·L-1
Urea, mg·L-1
Uric acid, mg·L-1

5.06 a1
87.1 a1
14.0 a1

4.64 a
82.6 a
13.1 a

3.08 a1
75.8 a1
17.9 a1

3.24 a
67.3 a
18.4 a

4.90 ab
80.1 a
13.4 b

4.72 ab
92.9 ab
11.3 b

6.55 b
83.4 a
12.8 b

6.61 b
108 b
7.1 c

1

Mean followed by different letters indicate in each line were significant different according to Tukey test (p=0.05).
En cada línea, las letras diferentes que siguen a cada media indican diferencias signifi cativas según la prueba de Tukey (p=0,05).

winter (Lima and Agostinho, 1992). Besides,
liveweight increase revealed highly significant
lineal associations with plasmatic creatinine
and urea increases (r = 0.95, p = 0.002 and
r = 0.83, p = 0.03 respectively), as well as with
uric acid decrease (r = -0.92, p = 0.009). The
increase of age significantly correlated with the
same metabolites, negatively with uric acid,
and positively with creatinine and urea. On
the other hand, some significant correlations
between own metabolites, were verified. Uric
acid decrease significantly, correlated with
increases of urea (r = -0.94, p = 0.0001) and
creatinine (r = -0.93, p = 0.0001). Urea increase
was lineally associated with creatinine increase
(r = 0.90, p = 0.0001).
Table 4 details that plasmatic NPN was
influenced by the type of diet intake. High values
of urea (significant), creatinine and uric acid
(not significant), were registered in frogs that
chose their natural food (lagoon). In these frogs,
necropsies confirmed that the alimentary tract
contained small fish, other frogs and tadpoles,

crabs, aquatic myriapods, coleopterons and
hemipterans, as well as abundant grass. On the
other hand, significantly lower plasmatic NPN
values were verified in animals fed on milled
lung and milled lung + balanced pelleted
diets. Remaining diets produced intermediate
plasmatic values.
In reference to hatchery handling systems,
creatinine and uric acid lowest values were
registered in amphibians coming from hatchery
3 (water covering 90% of the tank’s floor, floating
food), although differences were statistically
not significant. On the other hand, the highest
urea and creatinine values (significant), as
well as the highest uric acid values (not
significant), were registered in frogs reared in
hatchery 1 (water covering 25% of the tank’s
floor, food supplied on dry floor). In the latter,
animals also registered the highest liveweights.
This would explain the significantly higher
creatinine levels, in correspondence to the
largest muscular masses (Coppo, 2001). From
a nutritional point of view, urea is an indicator
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Table 4. Mean differences according to feeding type and hatchery handling system.
Cuadro 4. Diferencias promedio según tipo de alimentación y sistema de manejo del criadero.
Type of feeding1
Metabolite
Creatinine, mg·L-1
Urea, mg·L-1
Uric acid, mg·L-1

Hatchery2

1

2

3

4

5

1

2

3

5.25 a3
80.1 b3
12.7 a3

5.66 a
105 a
14.8 a

4.42 a
63.8 b
12.1 a

4.51 a
75.4 b
12.6 a

4.60 a
97.6 ab
14.2 a

5.38 a2
94.7 a2
14.8 a2

4.69 b
79.6 b
13.6 a

4.50 b
82.1 b
12.3 a

1

Type of feeding, 1: balanced, 2: natural, 3: milled lung, 4: balanced + milled lung, 5: balanced + fly larva.
Tipo de alimento, 1: balanceado, 2: natural, 3: pulmón molido, 4: balanceado + pulmón molido, 5: balanceado + larvas de mosca.
2
Hatchery, 1: water from natural slope occupying 25% of the tank surface, 2: underground water, covering 50% of the tank surface,
and 3: emergent water, occupying 90% of the tank surface.
Criadero, 1: agua de vertiente natural ocupando el 25% de la superfi cie del tanque, 2: agua subterránea cubriendo el 50% de la superfi cie
del tanque, y 3: agua surgente ocupando el 90% de la superfi cie del tanque.
3
Mean followed by different letters indicate in each line were significant different according to Tukey test (p=0.05).
En cada línea, las letras diferentes que siguen a cada media indican diferencias signifi cativas según la prueba de Tukey (p=0,05).

of protein intake and hepatic synthesis, while
creatinine (creatinine/size index) is a muscular
mass indicator (Slobodianik et al., 1999).
Significantly higher values of uric acid and urea
in the last group, should be related to water
availability, because smaller tank’s floor surface
covered by water correlates with higher rates
of plasmatic NPN. When water is scarce, urea
retention increases the internal environment
osmolarity and decreases liquid losses by
diuresis (Hill, 1980; Coppo, 2001). Lowest urea
values registered in the hatcheries with more
water-covered floor surface could imply higher
swimming activity of the frogs. This hypothesis
would be true taking into account that, in other
species, urea would diminish when excessive
energy is consumed (Coppo, 2001), and that this
metabolite would be necessary for the amphibian’s
muscular contractility (Wilson, 1989).
Table 5 indicates that cold season conditioned
creatinine, uric acid and urea higher values
(significantly in the last one), maybe due to
reduction of nitrogen excretion mechanisms.
In this season frogs were inactive (winter
lethargy) and there was not food ingestion,
while in the rest of the year they were active
and very voracious. During winter, amphibian
metabolism markedly decreases due to fast;
hepatic activity is scarce during the hibernation
(Hill, 1980; Lima and Agostinho, 1992; Villee,
1997). Urea concentration would vary according
to frog hydration degree and temperature; as a
protective mechanism against dehydration, urea
would elevate its plasmatic concentration when

urine production diminishes (Hill, 1980).
When external temperature decreases lower
than 15ºC, frogs stop feeding and enter in
lethargic state, using periovarian fat reserves as
an energy source (Lima and Agostinho, 1992).
Northeast Argentina winter is characterized
by cold temperature (mean: 15.1ºC, minimum:
-1.9ºC, maximum: 29.2ºC). In the rest of the
seasons the temperature is tempered or warm
(mean: 24.7ºC, minimum: 8.1ºC, maximum:
40.4ºC) (Escobar, 1994).
Year season and fast would greatly affect R.
catesbeiana metabolism (Wright et al., 1999).
External temperature lower than 8ºC would cause
changes in amphibians spinal marrow cellular
membranes polarization (Dalo et al., 1995).
Seasonal climatic changes markedly affect the
O2 consumption, as well as the plasmatic glucose
concentration (Rocha and Branco, 1998; Bicego
and Branco, 1999). Urea concentration will
depend on amphibian hydration degree, but in
some frogs ((Rana pipienss) there are adaptations
due to temperature. In this way, hepatic and
renal activity will vary according to hydration
state: in the dry state a lot of urea will be
excreted, and when humidity is high ammonia
will be eliminated (Hoar, 1987). No data about
the effect of cold on R. catesbeiana plasmatic
NPN levels were found in the literature.
Samples from frogs with health state
deterioration were taken in several occasions (n=
27), although such values were excluded from the
statistics. Animals that presented symptoms such
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Table 5. Mean differences according to season.
Cuadro 5. Diferencias promedios según la estación del
año.
Year season
Metabolite
Creatinine, mg·L
Urea, mg·L-1
Uric acid, mg·L-1

winter
-1

1

4.87 a
90.1 b1
14.4 a1

other seasons
4.79 a
79.5 a
12.6 a

1

Mean followed by different letters indicate in each line were
significant different according to Tukey test (p=0.05).
En cada línea, las letras diferentes que siguen a cada media
indican diferencias significativas según la prueba de Tukey
(p=0,05).

as adynamia, weakness, anorexia, dehydration,
weight loss, and abnormal skin coloration, also
had individual NPN values that were extremely
far from the average (urea: 10 to 470 mg·L-1, uric
acid: 0 to 72 mg·L-1, creatinine: 0.2 to 51 mg·L-1). This
suggests that those metabolites could be effective
indicators of nutritional, sanitary and metabolic
dysfunctions on amphibians, as shown to occur
in other species (Coles, 1989; Kaneko, 1989;
Sodikoff, 1996).
In conclusion, R. catesbeiana plasmatic NPN
reference values (creatinine: 4.83±1.22 mg·L-1,
urea: 84.2±17.5 mg·L-1, and uric acid: 13.4±2.89
mg·L-1) are established. These values are
influenced by age, liveweight, feeding type,
handling system and season, but not by sex.
As age and liveweight advances an increase
in plasmatic creatinine and urea, as well as a
decrease in uric acid occur. Amphibians fed
naturally in lagoon reveal the highest plasmatic
urea concentration, and those fed on milled lung
register the lowest one; balanced pelleted diets
cause intermediate urea values. In relation to
rearing system, frogs register higher plasmatic
NPN concentrations when the floor surface
covered by water is scarce. Floating feed system
causes plasmatic NPN concentrations to be
lower than those registered when feed is supplied
on dry floor. Cold environmental temperature
(winter lethargy) produces plasmatic NPN
increase, significantly for urea concentration.
Resumen
El propósito del estudio fue obtener valores de
referencia para nitrógeno no proteico (NNP)
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plasmático y sus variaciones fisiológicas según
sexo, edad, peso, clima y sistemas de manejo
y alimentación en Rana catesbeiana. Se
estudiaron 302 animales sanos (ambos sexos,
9-21 meses de edad), mantenidos en 3 criaderos
del nordeste argentino. Se obtuvieron intervalos
de referencia para creatinina (4,83±1,22 mg·L-1),
urea (84,2±17,5 mg·L-1) y ácido úrico (13,4±2,89
mg·L-1). El crecimiento correlacionó con el
aumento de peso (r=0,82, p=0,02). Se registró
asociación lineal significativa entre el avance de
la edad y los aumentos de creatinina y urea, así
como con la disminución de ácido úrico (P<0,05).
No se encontraron diferencias significativas
entre sexos. La urea fue más alta en anfibios
alimentados naturalmente en laguna (105 mg·L-1)
que en animales alimentados con pulmón
molido (63.8 mg·L-1). El manejo influenció
significativamente los niveles de NNP. Los
valores más bajos de creatinina y ácido úrico
fueron registrados en anfibios del criadero Nº 3
(agua cubriendo el 90% del piso de las piletas,
alimento flotante), y los valores más altos de
urea y creatinina (significativos), así como de
ácido úrico (no significativos), fueron registrados
en el criadero Nº 1 (agua cubriendo el 25% del
piso de las piletas, alimento suministrado sobre
piso seco). El clima frío (hibernación) produjo
aumento del NNP, significativamente para la
urea (90,1 mg·L-1 en invierno versus 79,5 mg·L-1
en las estaciones restantes). Se enfatiza la
utilidad del NNP para evaluar estado sanitario,
metabólico y nutricional de las ranas explotadas
para producción de carne.
Palabras clave: Ácido úrico, alimentación,
creatinina, manejo, peso, ranas, Rana
catesbeiana, urea.
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