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Abstract

Dadasheva O. A., Ye. Ya. Shepelev: Analysis of Anomalies of Quail Embryonic Deve-
lopment during Incubation in the Conditions of Space Flight. Acta vet. Brno 1996, 65: 39-41.

Three cycles of quail egg incubation were performed in the conditions of spaceflight in incuba-
tors of Slovak provenience. In these experiments, 22 embryos were obtained at different stages of
development with a variety of anomalies. Frequency of these anomalies exceeded considerably that
of terrestrial controls. Analysis of this unique material revealed that the majority of them were
defects of the primary nerve structures of the brain and eye as a derivative brain rudiment. Such
anomalies accounted for 65%, while the remaining 35% were anomalies of ectoderm and meso-
derm derivatives.

It is assumed that the main reasons for this high frequency of anomalies of avian embryogene-
sis under conditions of space flight are both vibrations and overloads during transfer of the space-
ship to orbit. These factors cause changes in the position of the embryo within the egg related to its
components such as the air chamber, yolk and albumen. Mechanic displacements of the embryo
during launch are then further reinforced by the effects of weightlessness.

Embryogenesis, Japanese quail, microphthalmy, anophthalmy, deformations, ectopies

Analysis of three joint Russian and Slovak experiments on incubation of Japanese quail
eggs is presented. The experiments were carried out in 1979, 1990 and 1992. The embryonic
material obtained in these studies allows for first generalizations to be made. To our
knowledge, almost no comparable data have been presented yet except for those of
Hullinger (1993).

Materials and Methods

The material analyzed were 22 embryos that died at various stages of incubation during space flights as menti-
oned above. The ages of dead embryos were determined after landing using standard morphological criteria. Bino-
cular magnifiers were used to aid the age determination. Morphological anomalies were studied in the laboratory.

Results and Discussion

The data collected from three space flights are summarized in Table 1. On the basis of
these findings it is possible to make some preliminary conclusions.

1. The conditions for manifestations of the development anomalies took place in all
spaceflights to equal and presumably they are an inevitable consequence of such flights, as
far as the bird embryogenesis is concerned.

2. The particular forms of the embryo anomalies found during the experiments, are similar
to those observed in terrestrial conditions, which means that there is no qualitative
peculiarity of the effects of weightlessness; they influence only quantitative aspect, i.e. the
increased frequency of the embryo development anomalies.

The embryogenesis processes are considerably dependent on the initial position of
microcomponents of the egg structure: the yolk, the albumen, the air sac, and the embryo
itself. This juxtaposition is normally determined only by gravity and in weightlessness it can
be either retained or impaired.
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3. Maximum of the discovered embryogenesis anomalies were found in its early stages
and were connected with primary nerve structures — defects of the development of brain and
eye as a derivative brain rudiment. This corresponds to the first critical period of
development of the quail embryo development on the 2nd—4 day which is mentioned in
literature. Such anomalies made up 65% of all embryo anomalies in our material (Table 1).

Table 1
Types and numbers of anomalies of Japanese quail embryo development during incubation in the
conditions of spaceflight

Type of anomaly 1979 1990 1992 total
Unilateral microphtalmy 3 4 2 9
Bilateral microphtalmy - 1 - 1
Unilateral anophtalmy 1 2 5
Bilateral anophtalmy - - 1
Cyclopy 1 _ _ 1
Microcephaly 4 — _ 4
Anencephaly 1 - 1
Total 9 8 5 22
Beak deformations - 2 4 6
Internal organs ectopy 1 - 2 3
Underdevelopment of

lower limbs 1 3
Total 3 2 7 12
Sum of all anomalies 12 10 12 34

4. The remaining 35% of anomalies of development took place during the later
differentiation periods in ectoderm, endoderm and mesoderm where there were probably
their own critical periods.

The particular quantity of possible development anomalies is presumably very limited. It
may be determined by the genetic program of embryogenesis and morphogenetic potentials
of the embryonic material at different stages of development.

5. It is important to emphasize that the mentioned anomalies of embryogenesis were
practically absent in the ground-based synchronous control where all vibrations and
overloads were reproduced inherent to the period of transfer the spaceship to orbit. It may
be explained by the further regulation of the anomalies of the egg macrostructure which have
appeared at that period in the terrestrial conditions. But it also means that after overloads of
an actual flight, continued weightlessness enhances the structural changes of the egg which
have appeared earlier, and lays the foundation of what we call the influence of
weightlessness on embryogenesis.

esvw

Analyza anomailii embryonalneho vyvoja prepelice v nasadovych vajickach
v podmienkach vesmirneho letu

Po¢as troch kozmickych letov bolo ziskanych 22 embryi na r6éznych tdrovniach
embryonélneho vyvoja s rozdielnymi anomaliami. ZovSeobecnenie ziskaného materidlu
s ohladom na anomalie embryondlneho vyvoja, frekvencia ktorych zna¢ne prekrocila ich
vyskyt v podmienkach vyvoja na Zemi, ukdzalo, Ze vi¢Sina anomalii sivisela s defektami
primdrnych nervovych Struktir mozgu a oka. Ich pévod vychddza z mozgového rudimentu.
Tieto anomadlie dosahovali 65 %.
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Dalgich 35 % vyvojovych anomalii sa tykalo Struktiir ektodermalneho a mezodermalneho
povodu. Bola vyslovend domnienka, Ze hlavnou pritinou vysokého vyskytu anomalii
embryondlneho vyvoja vtdkov v podmienkach vesmimeho letu st vibracie a prefaZenie
pocas cesty vesmirnej lode na obeZnd drahu. Tieto vyvoldvaji zmenu polohy embrya vo
vztahu k doleZitym komponentom vajitka ako je vzduchova komoérka, Z{tok a bielok. Stav
beztiaZe, ktory potom nasleduje, fixuje mechanické presuny v makro$truktire vajicka.

AHanua aHomanuit IM6pMOHANbHOrO Pa3BUTHUA nepenena
Npu MHKYGUPOBAHUM ANL B YCNIOBMAX KOCMUYECKOro noneta

Bbinu ocywiecTsneHs! TpW UMKNa MHKYGMpOBaHUS suL nepernena B YCNOBUSIX KOCMUYECKOro
noneTa B WHKy6aTopax, pa3paboTaHHbIX COBMECTHO CO crneuuanucTamu CnoBaukoi akagemmu
HayK.

3a aT0 Bpems 6bino Nony4YeHo 22 3MOPMOHA Ha Pa3HbIX CTAAUAX IMOPUOHANBHOTO Pa3BUTUS C
pasnuuHbIMK HapylleHnami. O6o0LUeHre NONyYEeHHOro MaTepuana no HapyleHusM pa3suTus
3MOpMOHOB, 4aCcTOTa KOTOPbLIX CYLLECTBEHHO Mpesbiluana UX YacToTy B HA3EMHbIX KOHTPONsX,
nokasano, 4to 6onbLuas 4acTb HapyLLieHut 3MOproreHe3a Gbina cBs3aHa ¢ gedekyamu passuTus
MepBHUYHbIX HEPBHBIX CTPYKTYP FONOBHOMO MO3ra 1 rnasa, kaK Npou3BogHOro MO3roBoro 3ayartka.
Wx 6b1710 65 %. OcTanbHble 35 % HapyLeHUA Pa3BUTHS NPUXOAUNUCE HA NPOU3BOAHBIE SKTOAEPMbI
¥ Me304epMbl.

Bblcka3biBaeTcs NpeanonoXeH1e, YT0 OCHOBHOA NTUYUHOM NOBLILIEHHOM YaCTOThbl HAPYLUEHWA
amBpuoreHe3a nT1L B yCNOBUAX KOCMUYECKOr0 NONETa ABNSIOTCS BUOpALMS U Neperpy3kui B Nepuoa
BbIBEEHUS KOCMUYECKOro kopabns Ha op6uTy. OHU SBNSKOTCS NPUHMHOA U3MEHEHUS NONOXKEHMS
33pofibiLia N0 OTHOLLIEHWHO K BAXHBIM AN HEr0 KOMNOHEHTaM SIALA - BO3AYLLHOM KaMepe, XXeNTKy
1 6enky. Hactynarowas nocne 3Toro HeBECOMOCTb TONbKO 3aKpennseT, MKCUPYeT BO3HUKLINE
MEXaHW4eck1e nepemeLeHus B MakpoCTPYKTYpe sidla.
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