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DEVELOPMENTS OF SOME PARAMETERS OF LIPID
METABOLISM DURING MATURATION OF QUAILS

j. Csuka, J. Baumgartner

Research Institute of Animal Production Nitra, Poultry Breeding Station
Jvanka pri Dunaji, Slovak Republic ' ) ,

The level of lipidemy from assessed cholesterol, triglycerides, lipoprotein, total
Iipids.and very low density lipoprotein (VLDL) co-mean in blood scnlm iLn
maturing Japanese quail at the ages of 36, 56 and 63 days was studieél Levels
of cholesterol, triglycerides, total lipids, VLDL and NEFA in 35 days ol-d m'llc;\
and females were the same. They doubled in females at the pcrio(i of s‘e;tx-{l
maturing. The level of lipoproteins was stable and independent l‘r()mv sc;xv an(d
agc. Weight of males and females at the age of 35 days was uniform in older
birds, body weight and liver of females were higher than of males. Cox"rc]alions‘
between the triglycerides, lipoproteins, total lipids and VLDL in quails at thé
age of 56 and 63 days exceeded r = +0.5. -

Japanese quail; sexual maturing; lipid metabolism; VLDL; cholesterol

INTRODUCTION

l?reedmg (?17 hens for intensive growth led in the past three decades to
;nécltj;es(ln(z;/frlr‘ét [.(;(?n’dition of bl‘oﬂer& Fat of broilers is undesirable asx for
. Chicf(‘;; Oqll Vd pmc{essor of p(?ultry, }hcr@ore this problem is studied,

. : ‘50 (,?_n a _m(x.lc] avian object, i.e. Japanese quail.
. bird;u:r\l (E;l Ehc L(l)illllll?lll‘l()n is to stugly some problems of lipid metabolism
e quaic] mg ci '0’1 d]dpancsc quails. When stqdic;d lipid metabolism of
R (;f ;A:ll(lj ;1 y an_d BAcckc‘r (!‘).80) 7f()und in 58-day quail
el cb_et ltnab at and_ its high hcrxtablhly h™ = 0.71-0.58. Genetic
. ﬁnd;\;iu:m‘(:_d‘)’/ lrvelght a.md renal le.l were 0.74 to 0.77. Amount
Model including (;e;c1'i;leh(? nz/c;tg)tgnlls ilclwr?lder'e‘d ” (h'el‘n Cof SUU“MC

Heredity ofﬁ e : ,AO,S udy of over 1'31 condition Ql broilers.
QUi vy Smdieg ‘ n\;va 7'0 ism of five lm}es fmd their crossbreds in Japanese
i B, wéﬁht Tl): . y’d_t‘l et a‘l.ﬂ (1_982). "I_hey also studied its dependence
tom g ? s ]‘L pl()rp(')lrllOl? of _fa}t n l?yt‘»rlds was lo‘wer than in pure forms

1 follows better availability of dietary proteins in crossbreds.
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Maeda et al. (1986) studied genetic variability of liver fat of quails. p,
the age of 24 weeks the share of fat in both sexes from liver dry matter wyg
25%. In further period in laying females it increased to 40-50%. Positive
significant correlation was found between weight and fat content in liver. The
relation to body weight was not significant. They propose to select quails foy
high and low fat content and these were then used as model animals to study
lipid metabolism.

Garwood (1987) studied genetic parameters connected with very low
density lipoproteins (VLDL). He found h* = 0.52 for this trait and high (above
0.50) correlation to body fat content. Observation was done at the age of
40 days.

Csuka etal (1995) in I1-month old quail males at the end of reproduc-
tion period studied the degree of overfat condition and found 2.12 g average
weight of abdominal fat. They found phenotypic correlation r = 0.46 between
this trait and body weight (115.9 g). Phenotypic correlation r = 0.47 was
found between weight of abdominal fat and liver weight (1.83 g). Weight of
testicles (2.91 g), VLDL, cholesterol and serum refraction and correlations
among the given traits were also studied.

Csuka (1995) found in quail females of the same population lower
proportion of abdominal fat (0.92%), higher body weight (130.2 g) and higher
proportion of serum cholesterol. Significant correlation was found between
body weight and liver weight (0.610), egg production and abdominal fat
(0.492). High phenotypic correlations were also found between VLDL, cho-
Jesterol, and serum refraction (0.757-0.962).

The aim of the presented contribution was (0 study some problems of lipid
metabolism in maturing Japanese quails.

MATERIAL AND METHOD

The trial included 60 males and 60 females of Japanese quails, line 07,
aguti colour, bred at the Research Institute of Animal Production, Nitra,
Station of Poultry Rearing and Breeding at Ivanka pri Dunaji. Animals were
fed ad libitum with complete feed mixture for turkey-hen KR-1 rearing which
contained 26.6% of crude proteins, 3.5% of fat, 4.4% of fibre, 6.6% of ash
and 48.2% of N-free extract. Amount of metabolizable energy Wwas
11.1 MJ/kg of mixture.

Animals had a free access to water and were bred on slatted batteries @
14-hour daily regime. Bird’s concentration up to the age of 14 days Wf““
30 cm? from 15 days of age to the end of slaughter period 110 cm? per qu?‘l'

Animals were slaughtered at the age of 35, 56 and 63 days. The following
parameters were studied according to the sex: body weight before slaughte!”

{
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ing, weight of ovaries and testicles, weight of liver and abdominal fat. The
plood was taken into oxalate mixture at slaughtering and plasma was pro-
duced and then stored in refrigerator at =20 °C. Amount of total cholesterol,
u.'lglycerides, total lipids and non-esterified fatty acids (NEFA), plasma (bio-
Jatest Labora, Brno, Czech Republic), lipoprotein content (Homolka,
1971) and VLDL content (Whitehead, 1987) was determined. Avcraﬂé
yalues and standard deviations as well as mutual correlations between theTn
were calculated in studied parameters.

RESULTS AND DISCUSSION

Weight of male body (Tab. I) at the age of 35 days was a little higher than
that of females. In further period, in the period of intensive reproduction
weight of females much exceeded the weight of males (103.8 g) and at the
age of 56 days it reached in females 124.0 g. During further rearing to the
age of 63 days body weight of males did not change. Ovaries at the age of
35 days were only a little developed (0.09 g). Their weight at the age of
56 days much increased (6.53 g), later due to intensive egg production it
slightly fell. Testicles at the age of 35 days were more developed than ovaries
and gained 0.50 g, later they were intensively developed and at the age of
56 days they reached 2.42 g. In further period the growth of testicle weight
was insignificant. Liver weight was slightly higher in females than in males
at the age of 35 days. In females the liver weight at the age of 56 days even
increased, while in males it remained unchanged. At the age of 63 days the
liver weight fell slightly in both sexes.

[. Average and standard deviation of weight parameters of experimental animals

Seatistical Age of experimental animals in days
Parameter values 35 56 63

n (20) - i

Q o Q A ) o

?ody weight % 8295 83.80 124.02 | 103.78 | 114.20 | 103.70
g) :

s 436 6.36 5.10 2.13 3.17 4.45
(Liver weight x 2.50 2.24 3.44 2.21 3.17 2.01
g)

§ 0.36 0.17 0.59 0.59 0.48 0.33
(()\)'ary weight x 0.09 = 6.53 - 5.07 -
g

§ 0.08 - 1.12 — 1.05 -
(Tgsuclc weight | ¥ - 0.50 - 242 - 2.82

B - 0.31 - 1.44 - 0.47
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The presence of abdominal fat at thc‘age of 35‘days ths not bclen .l()Lm(l
even in single quail. Later, at the age of 56‘days fat was loupd 01[1 }/:}l] One
male at the amount of 0.79 g, at the age of 63 days retropenton'edl l.a( was
found neither in single experimental animal. The mﬂale in Wthl-i( fat wag
present was not distinguished in studied parameters from the average, only
its weight of liver was much lower (1.24 g) ‘

Out of the parameters of lipid membohsm of b]O(‘)d plasmL} ll?e l(}’\\:’QS\
changes were recorded in cholesterol, while the levd ol.cholestel(?l in phn’,nm
in all investigated periods was significantly lower in females than in males
(T‘a:%sll)evcl of triglycerides in female plasma increased significantly lr‘mvm 35
days to 56 days and then again decnjeased. On the oth%“r ham}, ll;c]lcxrtf!:of
triglycerides in plasma of males remained unchanged during the whole period

or study and was low.
UndTbllcSrtcuwyere no differences between sexes in the V-LDL level at the age (.)f
35 days. Up to the age of 56 days the VLDL level in males doublcd and 1.n
females it increased four times. In further period lhg VLDL_ level it Afcwll.mme
significantly in males than in females. The level of .lotal llp()pl‘()tcm;s in ‘l?c,
first studied periods up to the age of 56 days was increasing, while it was

Tati 3 i sre of experime animals
11. Average and standard deviation of P]QSIHZ\IIC par ameters of (XPLHIHL,H(H‘ animeé
> =)

: Age of experimental animals in days
Statistical -
Parameter values 03
e

+ 4.564

Total cholesterol 3.680 s
(mmol/1) 0761 0.588 |

i i 1.490 1.780 1.600

Triglycerides o
(mmol/1) 0291 0.498 0189 |

).140

0.128 0.440 (

VLDL 0.130 o

(extinction units) 0049 | 0.039 | 0350 0.068 | 0.03]

0.597 0.860

Lipoproteins il
(extinction units) 0.173 /\)//

15.086 9.128 6.572

Total lipids =t 3

(mmol/l) 10.730 1.943 1.8 -

84

0.402 0.680 0.692 0.8

NEFA : | o
(mmol/l) 0.251 | 0.408 - - )61 | 0388
38
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higher in females. In the third studied period it was further increasing in
males and much fell in females.

The level of total lipids in plasma was lower in males than in females and
was balanced in all investigated periods. In females it much increased from
35 days 1o 56 days and then it fell on the medium level. The NEFA level was
investigated only in the beginning and at the end of experimental period.
Their level was higher in males than in females and to the end of investigated
period it increased in both sexes.

Correlations between parameters of lipid metabolism of blood serum at the
age of 35 days were significant mainly between cholesterol and total lipids
and between cholesterol and triglycerides (Tab. III). Relatively low positive
correlation was found between triglycerides and total lipids and also between
total fats and VLDL.

At the age of 56 days very high correlation was found between triglycerides
and total lipids content in serum, between VLDL on one side and between
triglycerides and total lipids on the other side. Medium strong correlation was
found between lipoproteins and total lipids and between lipoproteins and trigly-
cerides. At the age of 63 days strong correlation was again confirmed in three
pairs of traits and medium strong correlation in two pairs of traits.

Non-esterified fatty acids (NEFA) were determined only in the first and
third period of investigation. Of the calculated correlations between NEFA

[IL. Correlations between plasmatic parameters of experimental animals (Q + O n = 40)

Age of animals in days
Parameter
35 56 63
triglycerides +0.308" 0151 +0.219
e ecterol VLDL +0.141 —0.229 +0.013
lipoproteins —0.105 +0.213 +0.366
total lipids +0.583"" +0.073 +0.083
VLDL +0.168 +0.876""" +0.856"
Triglycerides lipoproteins ~0.153 +0.482" +0.480""
B | total lipids +0.247 +0.926"" +0.768""
L Lipoproteins | vLDL +0.104 +0.397" +0.654
Total lipigs VLDL +0.257 +0.952 +0.864° -
lipoproteins -0.174 +0.670 +0.580"

Minim gy, val

o ues of significance of correlation coefficients: 10,05 (40) = 0304, ro01 (40) = 0.393"",
001 (40) = ()4()0“ 4
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and other lipid parameters of serum at the age of 35 days medium strong
relation was found between NEFA on one side and cholesterol and VLDL (,;
the other side. Not neglectable is also the coherency between NEFA and tota
lipids or lipoproteins, respectively. At the age of 63 days correlations of a|]
parameters to NEFA were negative and relatively low (Tab. IV).

Correlation between parameters of lipid metabolism of serum and body
weight or weight, resp. liver weight was computed only in animals slaugh-
tered at the age of 63 days. Very low and insignificant correlations were
found, except the relation between cholesterol of serum and body weight of
quail females (Tab. V). As it can be seen from Tab. VI the weight of ovaries
does not correlate with investigated lipid parameters with studied lipid pa-
rameters of serum in the single period under study, except for weaker rela-
tionship (r = +0.359) to cholesterol. Similarly, no significant relationship was
found between weight of testicles and studied lipid parameters, except for
medium relationship (r = +0.411) to total lipids at the age of 35 days
(Tab. VII). Our finding that weight of female body in the period of maturity
is higher, is in congruency with the finding of Yalcin et al. (1995) and
Csuka (1995).

Average weight of liver found by us is higher than that found by Rad-
cliffe etal (1982) in 13-week old quails and is close to the values found
by Murai et al. (1995), and is lower than the value found by Csuka
(1995) in adult quails in the end of reproduction period at the age of
{1 months. The quoted authors also found greater weight of liver in females
than in males.

Average weights of testicles found are in congruency with earlier data of
Baumgartner (1982), and Csuka, Baumgartner (1994). The de-

IV. Correlations between non-esterified fatty acids and other characteristics of lipacmia (1) + %
n = 40)

Age of animals in days T
Parameter —|
i cholesterol +0.558" -0.240
, triglycerides +0.110 -0.294
NEFA 11 VLDL +0.485" —0.248
i lipoproteins +0.421"" —0.203
i total lipids +0.4257 »f(‘).l(i/
Minimum \u\luCﬁ of significance Ql' correlation coefficients: r0.05 40) = 0.304>
oo (40) = 0.393 . room (40) = 0490
38
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V. Cor;-)clatmns of body and liver weight to lipemic parameters of serum at the age of 63 days
o H ag 3 day:
=

Lipemic Body weight Liver weight
puramcte rs - ) -
Q O A
Cholesterol +0.359 -0.016 -0.016 +0.001
Triglycerides +0.031 -0.216 +0.008 +0.039
VLDL +0.060 +0.301 +0.028 +0.004
Lipoproteins -0.107 —0.087 +0.022 -0.003
Total lipids -0.013 -0.103 +0.012 -0.007
L NEFA +0.001 -0.016 -0.051 +0.003
Minimum vgx{lucs of significance of correlation coefficients: ro.0s (20) = 0.423", o0

20) = 0.537"", oo (20) = 0.652

VI. Relationship of ovary weight to lipemic parameters of serum (¢ + 0, n = 20)
; . 2

O ior Age of animals in days
35 56 63
cholesterol +0.022 +0.359 -0.121
triglycerides +0.040 +0.031 —0.156
i(l)]vg!y weight VLDL +0.166 +0.060 -0.066
lipoproteins +0.027 -0.107 -0.061
total lipids +0.138 -0.013 +0.067
NEFA +0.106 = +0.075

Mir imum values of significa : i icl s (2 = 42 1 ) =
§ enificance of correlation coefficients: r0.05 ( 0) 0.4 ’3»
o Ca S: ()5 LD 5 T )
5e > 70.001 (20) = 0.652 SRS

Ltfrl;;é?cl‘?ngilﬁierl‘l[e;/,el of sen.lm cholesterol in mulcs: is in congruency with
B o snoi : Tlu]?Tgm trlc;'cc_l al. (1991), Michalskd, Stepin-
. gnzd( S/ .S \uy :1] cE a?. (19 32) [n‘ congruency with the results of the
R (;\,U].lylil;,lff%l,qxdll. (l)‘)S) found _lhal the cholesterol level of
i cho]e%er(:[ f‘c unim.cs 1,5 .owul than that in males. The concentrations
. ;1 e Ao)Lin’cl mL (scmm s _closc to ,lhc 1\V'alu§s recorded by
A noi A Fl .Ll Ll, .‘(ld))l‘) and ‘Mlch alska, Stepinska (1994).
86 balanco o Tll'h;l)cs fm 11)41@5 o'f all age groups the I?\fcl .()l" triglycerides
E g[;;tj( alc‘mim}-/ times hlgher'ln the perlod of laying. The values
statements are in harmony with carlier results of Radcliff et
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VII. Relationship of testicle weight to Jipemic parameters of serum (¢ + o= 20)

Age of animals in days j
Parameter —
56 63
cholesterol -0.042 -0.016 +0.018
triglycerides +0.203 -0.216 +0.043
Testicle VLDL -0.011 -0.301 +0.012
weight in g . . N )
lipoproteins +0.239 -0.087 +0.010
total lipids +0.411 -0.103 -0.007
NEFA +0.006 - +0.011

P ~ . .o - . P *
Minimum values of significance of correlation coefficients: ro.os (20) = 0.423 oo (20) =
o

0.537", room (20) = 0.652°

al. (1982). There is no comparison from literature for further lipid parameters
found. The VLDL level in serum is similar to that in triglycerides. Phenotypic
correlations between cholesterol of serum and body weight at the age of 63
days in females (r = 0.359) and in males (r = —-0.016) found by us are not in
congruency with the finding made by Michalskd and Step inska
(1994) who found correlation r = 0,09 and 0.10, neither with earlier results
of Csuka (1995) and Csuka et al. (1995) in Japanese quails.

The correlation found between VLDL and total lipids in serum confirms
the connection between agents of lipid metabolism found by Garwood
(1987) and we also confirmed his finding that the weak connection is between
body weight and VLDL level. Correlations between lipid parameters of serum
are mutually manifested as late as in the period of sexual maturity of quails
at the age of 56 and 63 days and are in harmony with earlier results of

Csuka (1995).
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Smg;tl:jgl,e.\\;?jlﬂﬁi;h S'dI.YlC’OV.ﬂ san?i,éiek japonsk}'/ch. prepelic vo veku 35, 56 a 63 dni
- VLDLL ;i hla .m)‘/'hpemvlc na z;aklaldc. stanovenia obiahu cholesterolu, triglyceri-
(NEFA) k‘wll:oplcl)t’c,ln?v. L‘e.lk(?vych l/lpldov a ncc}stenhkovan)’/ch mastnych kyselin
L. . Vajeénfl)(m ,Sclie“ dk‘() 3 zdkladné hmomgsme ulfazovatelc tela, pecene, semen-
ANEFA . 35d1v ov: : ri 'hl(u‘lme chol%;@rolu. 11‘1glycer1'dov celkovych lipidov, VLDL
. ) ;lovyvc 1k5?m’cv(?\{ zl.SHmIC’IC%( nel?oll/rozdlely. V obdobi pohlavného do-
e B dmlge’ [,V}/S:ll ’mektore hpcl.mcrkc ukazovalelg na dvojnasobok a vy$-

poproteinov viak zostala stabilnd a bola nezivisld od pohlavia a veku.
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Medzi hmotnostou samcov a samiciek vo veku 35 dni neboli vyrazné rozdiely
v dalSom obdobi bola u samiiek hmotnost tela a pedene vy3§ia. Korelacie medz;
triglyceridmi, lipoproteinmi, celkovymi lipidmi a VLDL u prepelic vo veky 56
a 63 dni prevysili hodnotu r = 0,5.

japonska prepelica; pohlavné dospievanie; tukovy metabolizmus; VLDL; cholesterg)
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