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IN THE SURROGATED EGGSHELLS

A. Rudolf, M. W. Lis, K. Glodek, J. W. Niedziotka

Department of Poultry and Fur Animal Breeding and Animal Hygiene,
Agricultural University of Krakow

The aim of this work was to comparison of chick embryo development of miniature hen
and broiler cultures. At the experiment the Perry’88 culture embryo in surrogated eggshells with
self-modification was used. The eggs of domestic miniature fowls and parental flock of Ross 308
broiler chicken were used as the donor. The recipient eggshells were taken out from the eggs of
commercial layers.In the described experiment embryos of domestic miniature fowl and broiler
chicken embryos cultured in surrogated eggshells showed differences in development, however
none of embryos hatched. The first top of embryos mortalization was observed between stage S3
and S13 (25-30% of embryos) for miniature fowls while for broilers between S3 and S8 (23-35%
of embryos). Next critical period was observed between S17 and S21. In this period 12-40% of
miniature fowl embryos and 20% of broilers embryos finished development. In the described
experiment the broiler chicken embryos were not able to develop longer than to 9" day of
incubation and mortalized graduate between S25 - S35. The miniature fowl embryos
characterized of better survival and some of them developed to 11™ day of incubation (S37).
However, 8" - 9" day of incubation (stages S34-S35) seemed to be a crucial period for embryos
from this group.

Concluding, the embryos of miniature fowls seem to be less sensitive on manipulation
and better tolerate culture in surrogated eggshells than broilers embryo therefore they can
become comfortable experimental model in biology
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Development of avian embryo becomes outside the mother body, in the chemical stable
environment of egg and in limited contact by foetal membranes and egg shell with external
factor. This causes that the avian egg is the useful model in the experimental biology [18]. In the
many study the comfortable access to embryo (e.g. for surgical manipulation, transfer of
primordial germ cells) is necessary [16, 17], therefore the methods of in vitro culture of quail and
hens embryos have been perfected since 70™ years of 20 century [3, 9, 10, 14]. Initially the avian
germ were cultured in glass and plastic pans (dishes) but hypoglycemia, uncorrect arrangement
of foetal membranes, disturbs of albumin absorption was observed and in consequences embryos
mortalized [15, 19]. These defects of method were eliminated by culture of embryos in
surrogated eggshell [1, 9, 12, 15]. Method of culture embryo in surrogated eggshells (method
CESES) consists on transfer of content of donor-egg to the eggshell-recipient. The volume of
eggshell recipient in method CSES should be bigger about 1/3 as donor eggshell, therefore
eggshell of donor and eggshell recipient are issued from differ species of poultry e.g. quail — hen,
hen — turkey [5, 6, 8, 11].

At the study on reproduction biology of birds the one model species is not worked out,
although in the experiments Japanese quail and White Leghorn hen are used most often. In this
context it seems that the domestic miniature fowls can become useful laboratory animals. These
fowl are characterizes by low body weight (c. a. 1 kg) high resistance and feeding requirement.
The size of egg of miniature hens is half lower than Leghorn egg. Therefore it seemed interesting
to examine of development of embryos of miniature fowl in the culture of surrogated eggshell.



Materials and methods

The eggs of domestic miniature fowls (n = 100 eggs/repetition, weight of egg 35,9+3,21
g) and parental flock of Ross 308 broiler chicken (control, n=100 eggs/repetition, weight of egg
61,8+11,35 g) (Fig. 1) were used as the donor in the experiment in two repetitions. The recipient
eggshells for the culturing of embryos of domestic miniature fowls and for control were taken
out from the eggs at weight 60,0+9,42 g and 70,2+6,65g of commercial layers, respectively.

Fig. 1. The size comparison of parental flock of Ross 308 broiler chicken’ (a) and domestic miniature fowls’
(b) of hatching egg and its content

At the experiment the Perry’88 method CESES [12] with self-modification was used.
The recipient eggshell (RES) was disinfected with 70 % ethanol. The window in the big end of
egg was made and the albumin and the yolk were removed. Next, RES was cut smooth to
2/3 height (Fig. 2), the external surface of it was disinfected by 10 % KMnOy solution and its
internal surface was washed with sterile distilled water. The prepared RESs were put on the
lignin misted by distilled water and remained to later manipulation. Before embryo transfer
RES’s were set to incubator on 15-20 minutes and heated in 37,6°C and 80-90 % relative
humidity (RH) (Fig. 3).

Fig. 2. Prepared surrogated eggshells
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Fig. 3. The preparation of the recipient eggshell. (a) eggshell disinfection, (b) egg windowing, (¢) albumin and the
yolk removing, (d) eggshell smoothing, (¢) disinfection of its internal surface and (f) heating

The eggshell of no-incubated, donor egg (DE) was disinfected by 70 % ethanol, opened
cautionary in big end and fertilization of germ disc and quality of yolk was estimated. Next, the
content of DE was pulled to RES in one, quick and caution move. Transferred albumin and yolk
took up about % internal space of RES (Fig. 4). The prepared CESES was cautionary sealed by
Parafilm M® and moreover film border was protected by medical tape Viscoplast Polopor® (Fig.
5, and 6).
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Fig. 4. Transfer of t'he content of donor egg to Fig 5. Protection of recipient eggshell (surrogated eggshell)
recipient eggshell with pull content of donor egg

The prepared CESESs were put on the trays, set into incubator Masalles 65 Digit® and
incubated in temperature 37,6 °C and RH 60 %. During incubation the trays were leaned at
45 °C and rotated at 90 °C every one hour.

Course of development of CESESs were monitored every 24 hours. The died cultures
were removed from incubator and developmental stage [4] of mortalized embryo was estimated.
Difference between domestic miniature fowl CESESs and chicken embryos CESESs in
distribution of embryo mortalization at following developmental stages were examined by y” test
while frequency of embryos death cases in particular stages were compared by p test, with using
SigmaStat 2,03 (USA).

Fig. 6. The 5™ day old embryo in surrogated eggshells



Results and discussion

In the described experiment embryos
of domestic miniature fowl and broiler
chicken embryos cultured in surrogated
eggshells showed the differences in
development, however none of embryos
hatched. The one of reasons was that many
embryos could not continue the development
after transfer to surrogated eggshell. These
cases occurred 22,2-38.,4 % in the group of
broiler chicken embryos and 10,0-23,0 % in
the group miniature fowls. Moreover, very
numerous germs died during early stages of embryogenesis. The first top of embryos
mortalization was observed between stage S3 and S13 (25-30 % of embryos) for miniature fowls
while for broilers between S3 and S8 (23-35 % of embryos) (Tab. 1, Fig. 7).

Table 1
The mortalization distribution of domestic miniature fowl and broiler chicken embryos
cultured in surrogated eggshells at following developmental stages [4]

Stage of embryogenesis Emll\)/[ri};l?esltzfeD ;(1)1;31“10 Embryos of Broiler Chick
/day of incubation Repetition 1 | Repetition 2 Repetition 1 Repetition 2

(n=63) (n=89) (n=70) (n=60)

S3/El 0,08 12,54P 0,0° 232°¢
S7/E2 11,14 12,54P 14,34P 0,08
S8/E2 0,0° 0,0° 21,4°¢ 0,0°
S11/E2 9,54 0,0° 0,0° 0,0°
S12/E2 9,54 0,0° 0,0 0,08
S13/E3 0,08 25,0¢ 0,0° 0,08
S17/E3 20,7€ 0,0° 0,0° 0,08
S18/E3 0,0° 0,0° 0,0° 19,2
S20/E3 0,0° 0,0° 14,34P 0,0°
S21/E4 9,54 12,54P 7,14 0,08
S24/E4 9,54 12,54P 0,0° 0,08
S25/E5 0,0° 0,0° 0,0° 19,2<P
S26/E5 0,0° 0,0° 714 0,0°
S27/E5 0,05 0,08 0,08 19,2P
S28/E6 0,0° 0,0° 7,14 0,0°
S29/E6 0,08 0,0° 7,14 0,08
S30/E7 0,0° 0,0° 0,08 19,2P
S31/E7 0,0° 12,54 0,08 0,0°
S32/E8 0,0° 0,0° 7,14 0,0°
S34/E8 0,08 12,54P 7,14 0,08
S35/E9 20,7 © 0,0° 7,14 0,08
S37/E11 9,54 0,0° 0,08 0,0°

Note: ABCD — values marked various litter differ significantly (P < 0,05)

Next critical period was observed between S17 and S21. In this period 12-40 %
miniature fowl embryos and 20 % broilers embryos finished development [1] account that about
15 % embryos cultured in vitro mortalized during first three days of incubation, mostly in stages
S 17 and E 18. Early embryos death is probably caused by distribution of homeostasis of germ
and damage of egg structure. This explanation can confirm results of experiments with in ovo
injection, which induct that sensitiveness of avian embryo on manipulation is very high during



the first 3—4 days of development and later gradually decrease [2]. Moreover, the highest
mortality is always observed immediately after in ovo injection [7].

In the described experiment the broiler chicken embryos were not able to develop longer
than to 9" day of incubation and mortalized graduate between S 25—-S 35 (Tab 1). The miniature
fowl embryos characterized with better survival and some of them developed to 11" day of
incubation (S 37). However, 8"-9™ day of incubation (stages S 34-S 35) seemed to be crucial
period for embryos from this group (Tab 1, Fig 7).

The death of embryos took place at the stage of embryogenesis when chorionallantoic
membrane finished growth and became only one respiratory organ of embryo [13].
Borwornpinyo 1 wsp (2005) attended that only optimal gas exchange provides obtain the
satisfying results in surrogated eggshells culture while formation of embryonic membranes could
be disturbed during this procedure [14].

Concluding, the embryos of miniature fowls seem to be less sensitive on manipulation
and better tolerate culture in surrogated eggshells than broilers embryo therefore they can
become comfortable experimental model in biology. However, the method of culture of them
need to be required.
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Fig. 7. Survival of domestic miniature fowl and broiler chick embryos cultured in surrogated eggshells
at following developmental stages

Conclusions

1. Embryos of domestic miniature fowl cultured in surrogated eggshells lived until
later developmental stage than broiler chicken embryos.

2. Much of the embryos, regardless of breed, after moving to surrogated eggshells
did not continue development.

3. Survival of domestic miniature fowl and broiler chick embryos cultured in

surrogated eggshells were different. A critical period for miniature fowl embryos was observed
at 8-9™ day of incubation while for broiler chick embryos it was at 4-6" day of incubation.
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KYJbTYPA EMBPIOHIB I[OMAHIHI)OE MIHIATIOPHOI
HTHUOIY CYPOI'ATHUX ANLAX

PeszmowMme

Meta poOOTH — TOPIBHATH PO3BUTOK €MOpiOHAa MNTANICHAT MIiHIATIOPHOI KYpKH 1
Opoiinepa. Y eKkcrnepuMeHTI BUKoOpucTanu emOpioH Perry’88 KynbTypu cyporaTHMX si€llb 3
camomopudikamiero. SIS MICIEBUX MIHIATIOPHUX NTHIG I MaTEPHUHCHKOTO BHIY Opoiiepa
Ross 308 Bukopucranu sik JoHOpa. AMusg-penunieHTH OTpUMaH BiJl KOMEPLIMHUX Kyp-HECYUOK.
EmOpionn nomamHboi MiHIaTIOPHOT NTHII Ta eMOpiOHH Kypyar-OpoiiyiepiB pO3BUBAIUCH MO-
pi3HOMY, ajie Hi OJHE Kypua He Buiynuiocs. [lik cMepTHOCTI eMOpiOHIB crocTepiraBcst Mix
cramisma S3 1 S 13 (25-30 % emOpioHiB) ans MiHIATIOPHOI NTHII, a A OpoiIepiB Mix
cragismu S 31 S 8 (23-35% emOpioniB). Hactynuuii kputnunuii nepiog — S 17 ta S 21. V ueit
nepion mpuUnuHWIA po3BUTOK 12—40 % emOpioniB MiHiaTropHoi nTHmi Ta 20 % emOpioHiB
OpoiinepiB. Y onucaHOMy JIOCHiAl eMOpIOHM KypyaT-OpoiijiepiB pO3BUBAIMCH JHILIE 10 9 aHA
iHKyOarii 1 ruaymm mMixk S 25-35. EMOpioHN MiHIaTIOpHOT NTHIII BIYKUBAJIM Kpalle i esKi 3 HUX
po3BuBanucs 10 11 gus iaky6anii (S37). Takum unnoMm, 8 1 9 menp iHkyOamii (ctamii S 34-35)
OynM KpUTHYHUMHU JUIs eMOpioHiB mi€i rpymu. MoxHa 3pOOWTH BHCHOBOK, IO €MOpIOHM
MIHIQTIOPHOI MTHUIII MEHII YyTJIWBI 10 MAHIMYJISIIT 1 Kpallle MPMKUBAIOTHCS B CYpOTaTHUX SHUIISIX
Hi)K eMOpioHU OpoiIepiB, TOMYy MOXYTh OyTH 3pYYHOIO 010JIOTIYHOIO MOJIEILTIO.

A. Pyoonsgh, M. B. Jlec, K. 1005k, U. B. Heosionka

KYJbTYPA SMBPUOHOB JTOMAIIHEM MHHHATIOPHOﬁ
IITUIBI B CYPPOI'ATHBIX ANLIAX

AHHoOTaAanu4Aa

enpto 3TOM pabOTHl OBLIO CPaBHUTH pPa3BUTHE SMOpPHOHA NTEHIIOB MHHUATIOPHON
Kypuiisl U Opoiiepa. B oskcmepuMeHTe wucnonb3oBadu 53MOpuoH Perry’88  KynbTypsl
CYppOTaTHBIX SIUI] ¢ caMoMoAuduKanueil. Sia MecTHBIX MUHUATIOPHBIX NTHI] 1 MATEPUHCKOTO
Buaa Opoitnepa Ross 308 ncnosnp3oBany B KayecTBe NOHOpA. SHIa-perUIUEHTHl MOMYYMINd OT
KOMMEPUYECKUX Kyp-HecylieKk. OMOPHOHBI JOMAalllHE MHMHUATIOPHOW NTHUIBI U SMOPHUOHBI
[BITUIAT-OPONIEPOB Pa3BUBAINCH TO-PA3HOMY, HO HU OJUH LBIJICHOK He Bburymmics. [luk
CMEPTHOCTH A3MOpHOHOB HaOmromancs mexnay ctaauamu S3 u S13 (25-30 % smOpuoHOB) Ass
MHUHHMATIOPHON NTHULEL, a i OpoiiepoB Mexnay cragusimu S3 u S8 (23-35 % >MOpuOHOB).
Cnenyronmii kputuueckuid nepuonq — S17 u S21. B atoT nmepuoa npekpatuinu pa3Burve 12—
40% smOpuoHoB MUHHMATIOpHOH nTHLBI U 20 % 5MOpUOHOB OpoiinepoB. B omucaHHOM ombITe
SMOPHOHBI IBITUIAT-OPOMJIEPOB Pa3BUBAIUCH JIUITH A0 9 THSI MHKYOAIIMu U orudanu Mexmy S25
— S35. DMOpHOHBI MUHHATIOPHOM NTHIIBI BBDKUBAIH JIyYIle M HEKOTOPBIE U3 HUX Pa3BUBAIHUCH
1o 11 gus wakyO6ammu (S 37). Takum oOpa3om, 8 u 9 neHs nakyOanmu (ctaauu S34-s35) ObuH
KPUTUYECKHUMHU Ui SMOPHOHOB 3TOW Tpymmbl. MOXHO cjaenatb BBIBOJ, YTO SMOPHOHBI
MUHUATIOPDHOM NOTHUIBI MEHEe YYyBCTBUTEIbHBl K MAHUIYJSLMU WU Jy4ylle NPUKHUBAIOTCS B
CYppOraTHBIX SiIax 4yeM 3MOPHUOHBI OpOIsIEpOB, IOTOMY MOTYT OBbITh YJJOOHOH OMOIOrHMYECKOU
MO/JIETIBIO.
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PenieH3eHT: TOJIOBHMI HayKOBHM CIIBpOOITHUK JabopaTtopii kuBieHHs BPX, mokrop
6ionoriyHuX HaykK, npodecop SAnosuy B. I'.



