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Abstract

Baranyiovéd E., S. Standara: Effect of Deutectomy, Fasting and Environmental
Temperature on Free Fatty Acid Concentration in the Blood Plasma of Chickens in the
First Week after Hatching. Acta vet. Brno, 49, 1980: 187—192.

Effects of food intake, fasting, environmental temperature and deutectomy on
plasma free fatty acids (FFA) were investigated in 210 sexed Shaver Starcross
cockerels in the first week after hatching.

At the end of hatching the FFA concentration in plasma of chickens was
1.0 4+ 0.2 mmol. 1-*. During the 2-hour long transport it increased.

On the other hand, upon 1-hour long exposure to 18 °C a decrease was noted in
plasma FFA concentration in chicks exposed to cold both before and after transport as
against the values found at 35 °C. The intact fed birds aged 2,3 and 4 days showed
no changes, whereas a substantial increase in plasma FFA to values exceeding those of
the first day were found in birds aged 5 days.

Chickens deprived of food and held at 35 °C and those exposed to 18 °C showed
higher plasma FFA concentrations than fed birds. It is suggested that fasting results in
mobilization of lipid stores shortly after hatching whereas upon exposure to cold
thermoregulation mechanisms operative in adults seem not to operate till the end
of the first week after hatching.

There were no substantial differences in plasma FFA concentration between the
intact and deutectomized birds. The results show that deutectomy has no major effect
on plasma FFA concentration as compared to intact birds, i.e. that the substrates
of lipid metabolism after completed hatching do not originate in the yolk sac itself.

Age changes, food deprivation, yolk sac, transport.

In an earlier study carbohydrate content of the body fluid compartments and livers of newly
hatched chickens was found to be dependent upon the onset of food intake after hatching (Ba-
ranyiova 1972), with the yolk sac providing no substrate to sustain plasma glucose levels in
fasting birds. However, the main components of the yolk sac are lipids. We therefore decided
to investigate the levels of their transport form — free fatty acids (FFA) — in blood plasma of
chickens in the first week after hatching under standard nutritional and temperature conditions
as against fasting, exposure to decreased ambient temperature and deutectomy.

Materials and Methods

In the experiment, 210 newly hatched, sexed Shaver Starcross cockerels were employed. At th2
end of hatching (with down feathers still wet) 5 birds were blood-sampled and 5 were exposed
to 18 °C for one hour before blood sampling. Immediately after a 2-hour long transport to labora-
tory 5 blood samples were taken and another group of 5 cockerels was exposed to 18 °C for one
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hour before blood sampling. Half of the remaining birds were deutectomized and half were left
untreated to serve as intact controls. Half of the birds in each of these groups were deprived of
food, but had access to drinking water. The other half of birds in each group were fed ad lib. a
commercial diet. The birds were kept in batteries at 35 °C. The effect of low ambient temperature
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Design of the experimental groups of chickens.
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was studied in chickens exposed to
18 °C for one hour.

Five birds each of all above men-
tioned groups were blood-sampled in-
variably at the same time of the day
after minimum handling. Two plasma
samples (50 ul) from each bird were
analyzed.

Total plasma FFA concentration was
determined by the spectrophotometric
ultramicromethod (Novak 1965) as
modified by Votruba et al. (1974).
The classical titration method (Trout
et al. 1960) was used as a check on
the accuracy of the aforementioned
method in a preliminary study.

The results were evaluated statisti-
cally by the Student’s t-test.

Results

The concentration of FFA in
the blood plasma of chickens at
the end of hatching was 1.0 +
4- 0.1 mmol .1-* (Tab. 1). After
the transport from the hatchery
a remarkably increased (P <
< 0.001) plasma FFA concen-
tration up to 3.2 4 0.2 mmol 1!

was observed. Within 24 hours it was lower (P < 0.001) in all 4 groups (i.e.
intact fed, deutectomized fed, intact fasted and deutectomized fasted) of chicks
held at 35 °C, and it decreased significantly only in deutectomized fed (P < 0.02)
and deutectomized fasted (P << 0.05) birds as against the values found at the end
of hatching. The fasted intact birds had higher FFA concentration than the fed

Table 1
Concentration of free fatty acids in the blood plasma of chickens in mmol . 1!

i 35°C 18°C
l})l:t)'c;if;egr Experimental group
i Fed Fasted Fed Fasted
1 Prior to transport 1.0 + 0.2 0.8 + 0.1
After 2 h transport 3.2 +0.2 1.8 £ 0.1
2 Intact 0.6 + 0.2 1.1 + 0.2 0.7 £ 0.0 1.1 +0.1
Deutectomized 0.4 + 0.1 0.3 £ 0.1 0.6 + 0.1 0.8 + 0.1
3 Intact 0.5 + 0.1 1.2 + 0.1 0.5+ 0.1 1.5 + 0.2
Deutectomized 0.8 + 0.1 0.9 + 0.1 0.5 £ 0.1 1.2 + 0.2
4 Intact 0.8 £ 0.1 1.2 + 0.2 0.7 £ 0.1 1.6 + 0.2
Deutectomized 1.1 + 0.2 1.1 + 0.3 0.8 £ 0.1 0.8 + 0.2
5 Intact 0.9 + 0.1 0.6 + 0.2 2.0 £ 0.2 0.9 + 0.2
Deutectomized 2.1 + 0.4 0.5 + 0.3 2.6 + 0.2 0.3 £+ 0.0
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ones on day 2 and 3 (P < 0.01), the deutectomized fasted birds had lower
plasma FFA concentrations than the intact ones on day 2 (P < 0.01). Up to day 5,
the plasma FFA increased moderately in both groups of fed chickens, with values
somewhat higher in deutectomized birds. In chickens of both fasted groups the
plasma FFA concentration decreased between days 4 and 5.
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Percentage change in plasma FFA: the values found in intact fed birds held at 35 °C served as
reference value (100 %) each day.
Open symbols — fasted birds, closed symbols — fed birds.
intact birds at 35 °C
deutectomized birds at 35 °C
intact birds at 18 °C
deutectomized birds at 18 °C
birds blood-sampled after the transport
birds blood-sampled after the transport and 1 h exposure to 18 °C thereafter

ogbor«

In hatched chickens exposed to 18°C no changes in plasma FFA concentra-
tion were noted. On the other hand, after the transport followed by an exposure
to 18 °C 1.8 + 0.1 mmol . 1-* FFA was found, i.e. value significantly (P < 0.001)
higher than that prior to but lower (P << 0.001) than after transport at 35 °C. In
2-, 3- and 4-day old intact fed chickens no such changes were observed upon
exposure to 18 °C. On the other hand, in intact fasted birds aged 2, 3 and 4 days,
the plasma FFA concentration rose significantly (P < 0.01, P < 0.001, P < 0.05)
in response to exposure to cold. On day 5 the plasma FFA of both intact and deutect-
omized fasted chickens fell considerably upon exposure to 18 °C, whereas both
fed groups showed a significant increase in plasma FFA from 0.8 + 0.1 mmol.1™?
on day 4 to 2.6 4 0.2 mmol .17 on day 5 (P < 0.001) in deutectomized birds
and from 0.7 + 0.1 mmol . 172 t0 2.0 4- 0.2 mmol .17 on day 5 (P << 0.05) in intact
birds. In fasted chickens exposed to 18 °C had the deutectomized birds lower
FFA concentration on days 2 (P < 0.05) and 5 (P < 0.05) than the intact birds.

Discussion

The plasma FFA concentration decreased in chickens exposed to 18 °C for one
hour both at the end of hatching and after the transport. This finding is at variance
with the data of Freeman (1967). On the other hand, the transport itself led to
almost 3.5 times higher FFA concentration in chicks at 35°C. Obviously, the
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stress of manipulation and transport caused this increase. Similar findings in
older birds were reported by others (Freeman and Manning 1976; Freeman
1976a).

By 24 hours after hatching the plasma FFA concentration had decreased signi-
ficantly reaching values reported for older birds (Langslow and Freeman 1973;
Freeman 1976b) held at optimum temperature and fed ad lib.

On days 2,3 and 4 we found no increase in plasma FFA of fed chickens exposed
to 18 °C for 1 hour. Such response was only detected in the chicks deprived of
food at the same age and it was even more pronounced in these (i.e. fasted) birds
exposed to 18 °C at the age of 2, 3 and 4 days (P < 0.01; P < 0.001; P < 0.05).

These findings suggest that fasting can mobilize body fat reserves, manifested
by elevated FFA levels, as soon as the 2nd day after hatching; at this age fasting
was also shown to increase plasma corticosterone levels (Constantin et al. 1977).

On the other hand, in fed chickens plasma FFA concentration in response
to cold increased only at 5 days of age when it rose 2.9 times in the intact and
3.3 times in the deutectomized birds as against the values of the 4th day.

This finding shows that chickens mobilize their lipid reserves in response to
cold accompanied by increased FFA concentration only at the end of the first
posthatching week and supports the conclusions of Wekstein and Zolman
(1967, 1969, 1970) that the homeothermic development of chickens is correlated
to age rather than to body mass increase or feather insulation. Upon 2-hour exposure
to 10 °C a fivefold increase in plasma FFA levels of chickens was reported by
Freeman (1976b).

In the light of observations on the lipid occurrence (Baranyiov4 and Holman
1972) and metabolism in chickens during and shortly after hatching (Langslow
and Lewis 1972) and present data the possibility should be considered that
to these characteristics also the minimum intestinal absorption of dietary animal
fat in the youngest birds may be related. Substantial changes in dietary lipid
absorption were noted only in chickens 10—13 days old (Carew et al. 1972).

The high concentration of plasma FFA during the first posthatching week
in our deutectomized chickens can be taken as evidence of their origin from lipid
depots accumulated before hatching.

The present results indicate that in chickens the mechanisms underlying the
response to fasting by FFA mobilization operate as soon as the second day after
hatching whereas those responsible for FFA mobilization upon exposure to cold
apparently do not start to operate till the end of the first week after hatching.

Vplyv deutektémie, hladovania a teploty prostredia
na obsah voInych mastnych kyselin v krvnej plazme kuréiat
v prvom tyZdni po vyliahnuti

V pokuse na 210 kohutikoch Shaver Starcross sme sledovali vplyv prijmu
potravy, hladovania, teploty prostredia a deutektémie na obsah VMK v plazme
v prvom tyZdni po vyliahnuti. v

Na konci liahnutia bola plazmatickd koncentricia VMK v plazme kurciat
1,0 4+ 0,2 mmol . 1-1. Po 2-hodinovom transporte sa podstatne zvysila, a to
zv1ast pri teplote 35 °C.

Koncentricia VMK v plazme kurciat krmenych intaktnych sa po 1-hodinovom
pobyte v teplote 18 °C na 2., 3. a 4. de1 oproti kontrolam pri 35 °C nemenila,
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ale na 5. den pri vystaveni chladu vzrastla vyrazne na hodnoty prevySujtce ni-
lezy prvého diia.

Na kurcatdch hladujucich pri 35 °C a pri 18 °C sme v porovnani s krmenymi
vtdkmi na$li vy$Sie hladiny plazmatickych VMK. Zda sa teda, Ze hladovanie
vedie k mobilizicii lipidovych rezerv uZz od pociatku postinkuba¢ného Zivota,
zatial¢o pri vystaveni chladu sa komponenty chemickej termoreguldcie, znime
u dospelych jedincov, zacinaja objavovat aZ koncom prvého tyZdiia Zivota kurciat.

Medzi kurcatami intaktnymi a deutektomovanymi sme podstatné rozdiely v obsa-
hu plazmatickych VMK nenasli.

Z vysledkov pokusu je zrejmé, Ze deutektémia plazmaticki hladinu VMK
kuréiat v porovnani s intaktnymi vtadkmi neovplyvnila, tj. Ze substraty lipidového
metabolizmu po ukon¢enom liahnuti nepochddzajti zo Zitkového vaku.

BiausHue neHTEKTOMMH, FOJOXOBKM M TEMIEPAaTypsl OKPYXKalollei Cpensi
Ha cojep:KaHHe CBOGOXHBIX MKHPHBIX KHCJIOT B KPOBSIHOM ILIa3Me IBILIAT
Ha TEepBOM HeleNe NOCJIE BBLIYILIEHHS

B xome onmira ¢ 210 merymkamMu Shaver Starcoss mnposomuauce Habmonme-
HHs 3a BAMSAHUEM IpHeMa MMM, TOJONOBKM, TEMIIEPATYpPhl OKPY’Kalolleil Cpembl
M NeATEeKTOMHUH Ha CoIep)XaHUe CBOOONHBIX >KMPHBIX KHCJOT B IIJIadMe Ha II€PBOM
HemeNle HUX >KU3HM. '

Camoe 6ouibiroe conep)xaHue M1a3MaTHYECKUX CBOOONHEIX >KMPHBIX KHCJOT ObI-
JI0 YCTaHOBJIEHO IIOCJ€ BBLIYIUIEHUS UbIIAT. KosudecTBO CBOGOIHBIX IKHUPHBIX
KHCJIOT IO BTOPOTO IHA IIOHU3HUJOCH B OOLIEM Yy BCEX IONONBITHBIX TPYII HA ONHY
TpeTh.

HlHTakTHEIE ¥ KOPMJIEHHBIE UBIILIATA, HEPEN M II0CJe TPAHCIOPTa, HAXONAU[UECH
r TedeHue 4aca B xosnome (18 °C), orBedasu NepBHIi NEHb IOHMKEHMEM ypPOBHS
XKUDHBIX CBOOOIHBIX KMCJOT B IlJa3Me, Ha BTODOH, TpPETHH K YETBEPTHIA IOHU
M ypOBEHb IO CPaBHEHMIO C KOHTPOJHBIMK rpymnnamu npu 35 °C, cran Heusmen-
HBIM, OXHAKO, Ha IATHIA IEHb NpPU CONEP)KAaHUU B XOJOIEe HabGII0NaJoCh BHPAa3H-
TEJbHOE yBEJHYEHHEe CBOOOINHBIX >XHPHBIX KHMCJIOT OO BEJUYMHBI, IIPEBOCXOIAIIEN
YCTaHOBJIEHHYI0 BEJHUYUHY [1€PBOrO HHS.

Y ronoparomux npu 35 °C u npu 18 °C ubmiar, no cCpaBHEHUIO C KOPMJIEHHOR
OTHIEH, HaMu OBLIH BBISBJIEHBl 60Jiee BBICOKHE YPOBHU ILTa3MaTHYeCKUX CBOGOI-
HBIX JXUPHBIX KUCJIOT. BHIXOOMT, CJI€NOBATEIbHO, YTO TOJOILOBKA NPUBOIAUT K MO-
6uE3auuy JIUIMIHEIX PE3ePBOB y)Ke B HadaJie )KU3HY II0CJI€ BBLIYILJIEHUA, MEXIY
TeM KaK IIpU HaXOXIEHUU B XOJIONE KOMIIOHEHTHI XMMHUYECKOH TEPMOPEryJINpOB-
KM, U3BECTHBIE Y B3POCJIBIX KypUll, HAYMHAIOT NIPOABJIATHCA JHUMIb B KOHIIE [EPBOI
HeNeJN >KUSHU LIBIIUIAT.

Mexny He3aTPOHYTHIMHM M IOIBEPrIUMMMCA NEUTEKTOMUM LBILIATAMH He ObLia
BBIABJIEHA CyLJECTBEHHas pasHUIIAa B COINEP)KaHMM IIa3MaTHUYECKHUX CBOBGOXHBIX
JKUPHBIX KHUCJIOT.

Hcxons us onsita, ciaenyer chenars BHIBOL, YTO NEUTEKTOMHSA, 110 CPaBHEHHIO
C He3aTPOHYTHIMH IBIILIATAMU, HE OKa3aja BIMSHUSA Ha YPOBEHb I1a3MaTHUECKUX
CBOGOIHBIX >KMPHBIX KHCJOT, CJENOBATEJBHO, UYTO CyOCTpaThl JUIKMIHOTO MeTabo-
JIM3Ma II0cjIe 3aBEPLIEHHOTO BBLIYILIEHHUS HE CBA3AHBI C JKEJITOYHBIM MEIIKOM.
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