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Abstract: Inthisstudy a2x2 factorial arrangement was used to study the effect of sex and age on serum insulin
levelsin 24 growing Mexican Cuino pigs between 3 and 6 months old. There were no significant differences
(p<0.05) neither for sex x age interaction nor for sex in any measured index. Overall, Mexican Cuino pigs had
14.4 and 50.8 kg of live weigh (p<0.001) and 9.33 and 19.26 u mLG" of fasting serum insulin levels (p<0.001) at
3 and 6 months old, respectively. Pearson correlation matrix revealed significant differences (p<0.05) among age,
live weigth and fasting insulin levelsin the examined period of life in growing Mexican Cuino pigs. According
to the present evaluation, hiperinsulinemia should be present in Mexican Cuino pigs, as it has been found in
either obese conventional genotypes of pigs or genetically manipulated to be small and obese animals. This
effect was accentuated as pigs aged up to 6 months life. Sex appeared to have no influence on serum status of

Mexican Cuino pig insulin.
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INTRODUCTION

Cuino pigs belong to one of three local Mexican
genotypes which have been adapted to the habitat after
near 5 centuries of introduction from East Asia (Lemus
and Alonso, 2005). This type of animal is characterized
for attaining the adult stage when arriving to
approximately 50 kg. In this moment, the Mexican Cuino
pigs have a height of 53-65 cm on average, since they
have a small body with a marked trend to accumulate fat
(Lemuset al., 2003, 2005). In this connection, it has been
suggested that adipocity in animals such as pigsisrelated
to some extent, to the mechanism of insulin control of
metabolism (Elsaesser et al., 2002). In this sensg, it has
been argued that insulin is a crucia regulator of lipids,
through different actions and among them, the stimulation
of preadipocyte differenciation to adipocytes, glucose
cell transport mechanism, triglyceride synthesis
(Waltonand and Etherton, 1986) and lipolysis inhibition
(Dunshea et al., 1992b). On the other hand, it has been
claimed that antilipolytic hormones as insulin, have a
magjor effect on subcutaneous than visceral lipid tissue.

In our knowledge, there is not previous information
related to the role played by insulin in Mexican Cuino
pigs, athough insulin status has been examined in other

Mexican genotypes employed for studying carbohydrate
metabolism (Phillips et al., 1979, 1982). In this respect, the
Mexican Cuino genotype of pigs could be used in
metabolic studies concerning obesity, as it has been done
with other local, Mexican breed of small size, due to be
well suited for using at laboratory scale, among other
reasons (Panepinto et al., 1978).

The aim of the present study was the estimation of
serum levels of insulin in Mexican Cuino pigs for
increasing the knowledge of its physiology status, as
attained in natural conditions of animal husbandry.

Area of the study: The study was conducted in the
Faculty of Veterinary Medicine and Zootechnics of the
Autonomous University of Nayarit, at Tepic, Mexico. The
climate was semi-warmth and sub-humid, with rainy
summers and average annual temperature of 22°C.

MATERIALSAND METHODS

Animalsand diets. A totd of growing 24 Mexican pigs of
the local, Cuino genotype, from the Faculty herd were
used. There were 12 animals of three and another of
six months old, castrate male and female in the same
proportion. The animals were given ad libitum a
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commercia balanced ration containing either 16 or 14%
crude protein (Nx6.25) for animals growing up to 3 and 6
months of age, respectively. Housing consisted of pens
in an open stable. Management of animals was conducted
as previously described (Grageola, 2007).

Sampling and analysis: Live weight of pigs was
determined in the day of blood extraction. Blood sampling
was carried out in the morning after a 24 h fasting period.
Two different methods for blood extraction were
employed. In young, 3 months old pigs blood was
obtained from vena cava, whereas the orbital sinus
(Morton et al., 1993) was used for blood sampling in sixth
months old pigs. Blood was collected by using plastic
syringes and immediately transferred to iced test tubes
for transporting to the laboratory. Afterwards the serum
was obtained by blood centrifugation at 5 000 rpm
during 5 min. Pig serum was stored at -20°C until analysis.
Serum samples were analyzed by duplicate according to
a radioimmunoassay by using a *I-RIA commercia kit.
Pig serum samples were prepared following the
instructions of the manufactures, according to
conventional procedures (Hales and Randle, 1963;
Steele et al., 1985), with porcine insulin as standard.

Statistical analysis. Statistical analysis were performed
using ANOVA techniques of SAS (1987). Means were
compared by least significant differences at p<0.05,
according to a GLM procedure. Factors in the model
included sex, age and sex x age interaction, whereas
serum insulin and body weight were response variables.

RESULTSAND DISCUSSION

There were no significant differences (p>0.05) for
neither sex x age interaction nor for sex in any measured
index. Therefore, data were pooled regardless of the sex
effect. Overall, Mexican Cuino pigs had 14.4 and 50.8 kg
live weight (p<0.001) at 3 and 6 months old, respectively
(Table 1) and this was in agreement of the slow growth
rate of this genotype, as to be expected (Lemus and
Alonso, 2005).

A significant effect (p<0.001) was encountered for
fasting serum insulin levels when data of animals of 3 and
6 months old were contrasted (9.33 and 19.26 u mLG",
respectively). In this connection, blood insulin levels
has been found in pigs to be affected by several factors,
not only from the nutritional status point of view
(Atinmo et al., 1976; Buonomo and Baile, 1991), but also
by other causes such as physiological conditions (Steele
et al., 1985; Dunshea et al., 1992a b, ¢) and breed
(Wangsness et al., 1977). Even more, Elsaesser et al.

Table 1. Effect of age on live weight and serum insulin in Mexican Cuino

pigs
Age, months
3 6 SE+
n 12 12 -
Live weight, kg 14.4 50.8 1.4%**
Serum insulin, u mLG* 9.33 19.26 2.82%**
*kk p<0001

Table2: Pearson correlation matrix of growth and insulin indices in
Mexican Cuino pigs (n = 24)

Age Live weight
Live weight 0.982*** 0.585***
Insulin 0.559**

*+ p<0.01; *** p<0.001

(2002) obtained evidences that divergent pig genotypes,
the small, obese Gottingen miniature and the large, lean
German Landrace animal could reflect differencesin blood
insulin status. In fact, according to Elsaesser et al. (2002),
obese pigs exhibited fasting plasma insulin values
evidently higher than that of the Landrace breed. In the
particular case of lean and genetically obese pigs,
Wangsness et al. (1977) observed that at 1, 3 and 6
months of age, obese pigs were not clearly
hyperinsulinemic animals but had lower plasma
somatotropin than lean pigs.

As it is shown in Table 2 data from the Pearson
Matrix ~ Correlation reveded a clear, strong
interdependence (p<0.001) was observed between age
and sex of young Mexican Cuino pigs. In this connection,
serum insulin values were also significantly correlated
(p<0.01) to either age or sex of the animals, although the
coefficient of determination did not reached 0.6 values.
According to these findings, it could be assumed that
fasting insulin response to age in young Mexican Cuino
pigs could be somewhat linear up to six months of age,
according to the following expression

y =5.39+0.07 x, SD + 0.02

Where,y and x expressed fasting insulin levels
(in U mLG") and age (in days), respectively.

In summary, according to the present evaluation,
hiperinsulinemia should be present in Mexican Cuino
pigs, as it has been found, with the exception of
Weller et al. (1998), in obese conventional genotypes
of pigs (McCuskers et al., 1985) or in genetically
manipulated to be small and obese animals (Wangsness
et al., 1981; Mersmann et al., 1982; Elsaesser et al., 2002).
This effect was accentuated as pigs aged up to six months
life. Sex appeared to have no influence on serum status of
Mexican Cuino pig insulin.

1156


https://www.researchgate.net/publication/223709766_Influence_of_age_and_genotype_on_endocrine_parameters_and_growth_performance_A_comparative_study_in_Wild_boars_Meishan_and_Large_White_boars?el=1_x_8&enrichId=rgreq-fb21b1a9ce0280576d86f3f7b55d168f-XXX&enrichSource=Y292ZXJQYWdlOzI2NTkwNjI0O0FTOjEwNDU0NTI5MjEyODI2MkAxNDAxOTM2OTQ4ODU5

J. Anim. Vet. Adv., 6 (10): 1155-1157, 2007

REFERENCES

Atinmo, T., C. Baldijao, W.G. Pond and R.H. Barnes, 1976.
Plasma insulin levels in weaned pigs fed protein or
energy restricted diets. J. Nutr., 106: 1654-1658.

Buonomo, F.C. and C.A. Baile, 1991. Influence of
nutritional deprivation on insulin-like growth factor
I, somatotropin and metabolic hormonesin swine. J.
Anim. Sci., 69: 755-760.

Dunshea, F.R., D.E. Bauman, R.D. Boyd and A.W. Bdll,
1992a. Temporal response of circulating metabolites
and hormones during somatrotropin treatment of
growing pigs. J. Anim. Sci., 70: 123-131.

Dunshea, F.R., D.M. Harris, D.E. Bauman, R.D. Boyd and
A.W. Bdll, 1992b. Effect of somatotropin and glycerol
metabolismingrowing pigs. J. Anim. Sci., 70: 132-140.

Dunshea, F.R., D.M. Harris, D.E. Bauman, R.D. Boyd and
A.W. Bell. 1992c. Effect of porcine somatotropin on
in vivo glucose kinetics and lipogenesis in growing
pigs. J. Anim. Sci., 70: 141-151.

Elsaesser, F., M.W. Pfaffl, H.D.H. Meyer, B. Serpek and
H. Sauervein, 2002. Differences in the somatotropic
axis in blood cortisol, insulin and thyroid hormone
concentrations between 2 pig genotypes with
markedly divergent growth rates and the effects of
growth hormone treatment. Anim. Sci., 74: 423-430.

Grageola, F., 2007. Caracterizacion de la hormona sérica
insulinaen € estudio de la obesidad del cerdo Cuino.
TesisMVZ. Univ. Autén. Nayarit. Tepic, pp: 24.

Hales, C.N. and P.J. Randle, 1963. Immunoassay of
insulin with insulin antibody precipitate. Biochem. J.,
88: 137-146.

Lemus, C. and M.L. Alonso, 2005. El Cerdo Peldn
Mexicano y otros Cerdos Criollos. Editorial de la
Universidad Auténoma de Nayarit. Tepic, pp: 251.

Lemus, C., R. Alonso, JG. Herera, M.L. Alonso,
N.R. Ramirez and D. Mota, 2005. Growth,
morphometry and reproductive performance of creole
Cuino pigsin Mexico. J. Anim. Vet. Adv., 4. 855-858.

Lemus, C., R. Ulloa, M. Ramos, F.J. Estradaand
N.R. Ramirez, 2003. Morphologic characteristics in
Mexican native pig. Arch. Zootecnia, 52: 105-108.

McCusker, R.H., PJ. Wangsness, L.C. Griel and
JF. Kavanaugh, 1985. Effects of feeding, fasting
and refeeding on growth hormone and insulin in
obese pigs. Physiol. Behav., 35: 383-388.

Mersmann, H.J, W.G. Pond and JT. Yen, 1982.
Plasma glucose, insulin and lipids during growth
of geneticaly lean and obese swine. Growth,
46: 189-198.

Morton, D.B., D. Abbot, R. Barclay, B.S. Close, R. Ewband
and D. Gask et al., 1993. Removal of blood from
laboratory mammals and birds. First Report of the
BVA/FRAME/RSPCA/UFAW Joint Working Group
of Refinement. Lab. Anim., 27: 1-22.

Panepinto, L.M., RW. Phillips, RW. Wheeler and
D.H. Will. 1978. The Yucatan miniature pig as a
laboratory animal. Lab. Anim. Sci., 28: 308-313.

Phillips, R.W., L. Panepinto and D.H. Wild, 1979. Genetic
selection for diabetogenic traitsin Y ucatan miniature
swine. Diabetes, 28: 1102-1107.

Phillips, RW., N. Wesmoreland, L. Panepinto and
G.L. Case, 1982. Dietary effects on metabolism of
Y ucatan Miniature Swine selected for low and high
glucose utilization. J. Nutr., 112: 104-111.

SAS/STAT, 1987. User’s Guide for Personal Computers.
Version 6th Edn. SAS Institute Inc. Cary, NC.

Spangler, R., 1980. Characterization of the secretory defect
present in glucose intolerant Yucatan miniature
swine. Ph.D. Thesis. Colorado State Univ. Fort
Collins.

Steele, N.C., J.P. McMurtry and R.W. Rosebrough, 1985.
Endocrine adaptations of periparturient swine to
ateration of dietary energy source. J. Anim. Sci.,
60: 1260-1268.

Waltonand, P.E. and T.D. Etherton, 1986. Stimulation of
lipogenesis by insulin in swine adipose tissue.
Antagonism by porcine growth hormone. J. Anim.
Sci., 62: 1584-15095.

Wangsness, P.J., RJ. Martin and J.H. Gahagan, 1977.
Insulin  and growth hormone in lean and obese
pigs. Am. J. Physiol. Gastrointest. Liver Physiol.,
233: G104-G108.

Wangsness, P.J., W.A. Acker, JH. Burdette, L.F. Krabill
and R. Vasilatos, 1981. Effect of fasting on hormones
and metabolites in plasma of fast-growing, lean and
slow-growing obese pigs. J. Anim. Sci., 52: 69-74.

Weiler, U., R. Claus, S. Schnoebelen-Combes and
I. Louveau, 1998. Influence of age and genotype on
endocrine parameters and growth performance: A
comparative study in wild boars, Meishan and Large
White boars. Livest. Prod. Sci., 54: 21-31.

1157


https://www.researchgate.net/publication/223709766_Influence_of_age_and_genotype_on_endocrine_parameters_and_growth_performance_A_comparative_study_in_Wild_boars_Meishan_and_Large_White_boars?el=1_x_8&enrichId=rgreq-fb21b1a9ce0280576d86f3f7b55d168f-XXX&enrichSource=Y292ZXJQYWdlOzI2NTkwNjI0O0FTOjEwNDU0NTI5MjEyODI2MkAxNDAxOTM2OTQ4ODU5
https://www.researchgate.net/publication/223709766_Influence_of_age_and_genotype_on_endocrine_parameters_and_growth_performance_A_comparative_study_in_Wild_boars_Meishan_and_Large_White_boars?el=1_x_8&enrichId=rgreq-fb21b1a9ce0280576d86f3f7b55d168f-XXX&enrichSource=Y292ZXJQYWdlOzI2NTkwNjI0O0FTOjEwNDU0NTI5MjEyODI2MkAxNDAxOTM2OTQ4ODU5
https://www.researchgate.net/publication/223709766_Influence_of_age_and_genotype_on_endocrine_parameters_and_growth_performance_A_comparative_study_in_Wild_boars_Meishan_and_Large_White_boars?el=1_x_8&enrichId=rgreq-fb21b1a9ce0280576d86f3f7b55d168f-XXX&enrichSource=Y292ZXJQYWdlOzI2NTkwNjI0O0FTOjEwNDU0NTI5MjEyODI2MkAxNDAxOTM2OTQ4ODU5
https://www.researchgate.net/publication/223709766_Influence_of_age_and_genotype_on_endocrine_parameters_and_growth_performance_A_comparative_study_in_Wild_boars_Meishan_and_Large_White_boars?el=1_x_8&enrichId=rgreq-fb21b1a9ce0280576d86f3f7b55d168f-XXX&enrichSource=Y292ZXJQYWdlOzI2NTkwNjI0O0FTOjEwNDU0NTI5MjEyODI2MkAxNDAxOTM2OTQ4ODU5
https://www.researchgate.net/publication/223709766_Influence_of_age_and_genotype_on_endocrine_parameters_and_growth_performance_A_comparative_study_in_Wild_boars_Meishan_and_Large_White_boars?el=1_x_8&enrichId=rgreq-fb21b1a9ce0280576d86f3f7b55d168f-XXX&enrichSource=Y292ZXJQYWdlOzI2NTkwNjI0O0FTOjEwNDU0NTI5MjEyODI2MkAxNDAxOTM2OTQ4ODU5
https://www.researchgate.net/publication/291117454_SASSTAT_guide_for_personal_computers?el=1_x_8&enrichId=rgreq-fb21b1a9ce0280576d86f3f7b55d168f-XXX&enrichSource=Y292ZXJQYWdlOzI2NTkwNjI0O0FTOjEwNDU0NTI5MjEyODI2MkAxNDAxOTM2OTQ4ODU5
https://www.researchgate.net/publication/26590624

