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EFFECT OF POSTNATAL PROTEIN UNDERNUTRITION ON
CHICK (Gallus domesticus): ALLOMETRIC STUDY
OF STOMACH AND GUT GROWTH

José Lopes Soares Neto ", Ronald de Mesquita
Soares Rega * and Margareth Costa-Neves #

ABSTRACT. The present work reports a quantitative analy$ishe effects of
postnatal protein undernutrition on the stomach guidgrowth in chicks Gallus
domesticus using the bivariate allometric method. Seventywb@n animals were
divided into a control group (n=35) and an undeitioh group (n=35), during forty-
two days. The control group was fed with industéabw (20% protein). The
undernutrition group was fed with restrict diet (§otein). The weights of the
stomach and gut were correlated with body weightbylinear allometric model Log
Y =K Log X + Log b. The values (CG: Ksto = 0.7td&Kgut = 0.634; UG: Ksto =
0.903 and Kgut = 0.998) showed a negative allonfi#al) in both groups, however,
the undernutrition group presented higher growth than the control group. The
coefficients of correlation are very high (p<0.00&bles 2 and 3).
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EFEITO DA DESNUTRICAO PROTEICA POS-NATAL EM PINTO
(Gallus domesticus): ESTUDO ALOMETRICO DO
CRESCIMENTO DO ESTOMAGO E DO INTESTINO

RESUMO. O presente estudo analisa quantitativamente toeflei desnutricdo
protéica no crescimento pds-natal do estbmago iatdstino em pintosQallus

Laboratério de Morfologia Humana e Animal, Centro Universitario de Porto Nacional,
Universidade do Tocantins. Av. Presidente Kennedy, Caixa Postal 25, 77500-000,
Porto Nacional-Tocantins, Brasil.

Departamento de Histologia, Centro Universitario de Porto Nacional, Universidade do
Tocantins. Av. Presidente Kennedy, Caixa Postal 25, 77500-000, Porto Nacional-
Tocantins, Brasil.

Departamento de Anatomia, Centro Universitario de Porto Nacional, Universidade do
Tocantins. Av. Presidente Kennedy, Caixa Postal 25, 77500-000, Porto Nacional-
Tocantins, Brasil.

Correspondence to José Lopes Soares Neto.

Received 11 April 1997.

Accepted 28 May 1997.



550 Soares Neto et al.

domesticus através do método alométrico bivariado. Utilirarse setenta
animais recém-nascidos divididos em dois grupostrole (n=35), e desnutrido
(n=35) durante quarenta e dois dias. O grupo clentrecebeu alimentacdo
industrial prépria para pintos (20% de proteina)gi@po desnutrido recebeu
racdo hipoprotéica (8% de proteina). Os valoregobt(GC: Kest = 0,771 e
Kint = 0,634; GD: Kest = 0,903 e Kint = 0,998) nmmash que houve alometria
negativa (K<1) em ambos os grupos, entretantoupagdesnutrido apresentou
maior taxa de crescimento do que o grupo de cent®k coeficientes de
correlacdo foram bastante elevados (p<0,001; Tal2e¢a3).

Palavras-chave: estdmago, intestino, desnutricao protéica, pmtumnetria.

INTRODUCTION

Undernutrition is a great problem in underdevelogedntries. It
affects mainly children during their first years ldé. Some qualitative
studies have evaluted the effects of protein undation on the nervous
system growth in pre and postnatal period (Sima Badsson, 1975;
Gopinathet al, 1976; Lepriet al, 1994). Quantitative studies about the
effects of protein undernutrition in the organispwtal growth in chicks
are still scarce on literature, however, works gsine allometry have
been recently reported by our laboratory. CostaeNeand Rega (1997)
presented the data obtained in central nervousersysihe authors
showed a decrease in brain and cerebellum growthioks treated with
restrict diet. Netoet al (1997) analysed the effect of protein
undernutrition on heart, liver and pancreas andvskoan increase in
heart and liver growth and a decrease in pancreastly The present
study has the purpose of establishing quantitatata about the effects
of protein undernutrition on postnatal growth oé tstomach and gut,
using bivariate allometry and regression method II.

MATERIAL AND METHODS

Animals

Seventy newborn chick&@llus domesticyswere taken to study the
effects of protein undernutrition on postnatal gitowf the stomach and
gut. Chicks showing obvious pathological conditiarese excluded from
the study. The animals were kept in the LaboratofyHuman and
Animal Morphology (CUPN - Unitins) and caged in twooups with
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thirty five each: a control group (CG) and an umdexition group (UG).

The control group received industrial chow (20%teim) (Table 1) and

the undernutrition group was fed restrict diet (Botein) prepared with
industrial chow, vitamin, starch and minerals adogy of American

Institute of Nutrition (A.ILN. 1977). Animals weraveighted and

anaesthetized with ether inhalation until all bnéad had stopped and
killed by intracardiac perfusion of 4% formaldehyithesaline solution

through the left heart ventricle. Immediately afperfusion, each chick
was dissected and stomach and gut removed underes snicroscope.
The organs were fixed by immersion of 10% formajdkhphosphate at
pH 7.2 at room temperature. The wet weights of athmand gut were
measured with a precision balance (sensitive t010d).

Table 1. Control diet composition.

Corn 59.80%
soybean pellets 20.03%
meat flour 15.00%
Dicalcium phosphate 01.45%
Salt 00.72%
Supplements 03.00%

Statistical analysis

The stomach and gut weights were analysed aftearitbgnic
transformation using a multiplicative model or povienction (Huxley,
1924 and 1932; Mandarim-de-Lacerda, 1994)

1 - multiplicative model: Y= bX
2 - linear model: log Y= (K) log X + log b

werelog bis the initial growth coefficienK is the allometric growth
coefficient,Log Xthe body weight (independent variable) &gy Ythe
stomach and gut weights (dependent variables).

In order to solve the problem of biased estimatesape of Y on X
when both variables are subject to measurement, eitrdhe K of
principal axis of the standardized variables ouosdl major axis R.M.A.
Were computed (Teissier, 1948; Ricker, 1973; Jelicp 1975; Sokal
and Rohlf, 1981).

R? and F-statistic were used to determine the sicaniiie of each
regression. The t-test was used to test for sigamfte departure from a
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predicted sloped = 0.05) examined with residual analysis (Wittink,
1988). Isometry is indicated by K = 1.0 when thealasles have the same
units (weight / weight) (Gould, 1966 and 1977; Sadtrilielsen, 1984).

RESULTS

Tables 2 and 3 show the results of quantitativdystf the effects of
protein undernutrition on postnatal growth of tt@sach and gut in chicks.

Table 2. Correlation (r) and determinatiorfYcoefficients.

Groups r 7

CG stomach 0.988 0.976
gut 0.963 0.927

UG stomach 0.917 0.841
gut 0.942 0.887

Table 3. Results of the stomach and gut growth in the ch@llus domesticysusing
the bivariate allometric equation: Log Y=K Log XLeg b. Control group (n = 35). RMA
= reduced major axis and Cl = confidence intervattie K. CG - control group and UG -
undernutrition group.

Log X Log Y K(RMA) Cl - 95%(K) Log b p<
body (CG) stomach 0.771 0.729-0.814 -0.679 0.001
body(CG) gut 0.634 0.572-0.699 -0.360 0.001
body(UG) stomach 0.903 0.760-1.049 -0.638 0.001
body(UG) gut 0.998 0.876-1.121 -0.831 0.001

Correlation Analysis

Standard statistics fRand F-statistic) indicated that all regressions
were significant (r > 0.90) and linear models wappropriate. Table 2
shows the correlation and determination coeffidesft body and organ
weights. The correlation coefficients were over10ifi both groups,
however, the determination coefficients were ové&20nly in control

group.
Allometric Analysis

Table 3 shows the results of the bivariate analiysisontrol and
undernutrition groups. The stomach and gut growtsgnts negative
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allometry (K < 1.0) in both groups, however, theg guowth tends to
isometry in the undernutrition group (K = 1).

The undernutrition group presents higher growthntkize control
group. These data suggest that the undernutritioapgpresented higher
body weight/organ weight rates than the controugrduring the same
period (forty-two days).

By testing the significance of these coefficientghwt-test all
coefficients were statistically significant (p<0100

DISCUSSION

In this study weight was chosen became it is easitified and is not
affected by induced error of the observer. Manyeaeshers utilize
weight to evaluate the embryonary and fetal humrawth and the effect
of aspirin on bird postnatal growth (Streeter, 193pencer e Coulomb,
1964; Costa-Nevest al, 1991 and 1993; Regst al, 1992; Netcet al,
1998). The bivariate allometric method was chosetabse it gives na
efficient index for growth interpretation (Laiet al, 1968; Katz, 1980;
Mattfeldt and Mall, 1987). In allometric studies thovariables are
usually subject to error (measurement error). Smpinimum square
regression analysis or model | regression is inadéeg. In view of this
situation, some authors have suggested other signemethods which
allow for error in both variables (model Il regriessou Reduced Major
Axis - RMA) (Sokal and Rohlf, 1981; Mandarim-de-leada, 1994).

Some previous qualitative studies have suggessgdutidernutrition
affects organic growth. Sima and Pearson (1975piathet al. (1976)
and Lepriet al (1994) showed that protein undernutrition during
gestational and lactational periods in rats caustudbance to the
process of cell migration from the external granulayer of the
cerebellum. More recently Costa-Neves and Rega 7)198ade a
guantitative analysis of effects of protein undérition on the nervous
system in chick. The results showed a decreaseain bnd cerebellum
growth during postnatal period. They found diffdrgrowth rates, with
the body growing more rapidly than the brain aneloellum. Netcet al
(1997) showed in their study that the heart andrligrowth was higher
than pancreas growth in undernutrition chicks. @gults showed that
the stomach and gut grow more rapidly than the bddg believe that
further investigations are necessary to confirmtiwiethese alterations
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are consequences of direct or indirect protein tmddtion effects on
the stomach and gut weight increase during thenptatperiod.
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