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Effect of Ethylene Glycol(EG) and Propylene Glycol(PG) on the Viability of Frozen-thawed
Primordial Germ Cells(PGCs) on Korean Native Chicken(Ogye) by Vitrification
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ABSTRACT This study established a method for preserving chicken primordial germ cells (PGCs) that enables long-term
storage in liquid nitrogen (LN,) for preservation of the species. The purpose of this study was to compare the effects of
Ethylene Glycol (EG) and Propylene Glycol (PG) on viability of cryopreserved PGCs with vitrification in Korean Native
Chicken (Ogye), and to fine should be find or to the optimal protocol for PGCs freezing. One of the important components
of cryopreservation process is cryopreservation medium that plays a vital role in preventing cellular injury during
freeze-thawing. Cryoprotective agents have been known to improve cell viability after freeze-thawing. PGCs obtained from
the germinal gonade of 5.5~6 day (stage 28) chick embryos, using the MACS method were suspended in a freezing medium
containing a freezing and protecting agents. Gonads were harvested from stage 28 chick embryos and pooled in groups of
10E embryos, contributing gonads to the cell suspension. The gonadal cells, including PGCs, were then frozen in 1 of the
following cryoprotectant treatments: 2.5% EG, 5% EG, 10% EG, 2.5% PG, 5% PG, 10% PG, and 0% cryoprotectant as a
control. Effects of exposure to vitrification solution and vitrification, with different concentrations of the cryoprotectant
solution, were examined. After freezing and thawing, survival rates of the frozen-thawed PGCs from the 0, 2.5, 5, 10 and
15% EG plus FBS treatment were 44.24%, 64.51%, 85.63%, 80.51% and 73.52% (p<0.05), respectively. The viability of PGCs
after freeze-thawing was significantly higher for 10% EG plus FBS treatment than for 10% PG + FBS treatment
(»<0.05)(85.63% vs 66.81%). Therefore, these systems may contribute in the improvement of cryopreservation for a scarce
species in birds preservation. This study established a method for preserving chicken PGC that enables systematic storage and
labeling of cryopreserved PGCs in liquid N at a germplasm repository and ease of entry into a database. In the future, the
importance for this new technology is that poultry lines can be conserved while work is being conducted on improving the
production of germline chimeras.

(Key words : primordial germ cells (PGCs), vitrification, ethylene glycol (EG), propylene glycol (PG), viability, Korean Native
Chicken (Ogye))
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Fig. 1. Morphological characteristics of PGCs collected from ger-
minal gonad of Ogye chicken embryos at stages 28 and
alkaline phosphatase (AKP) stained PGC after cryopre-
servation. A (B) and C (D) show frozen-thawed PGCs
with AKP staining, respectively. White arrowhead: AKP
stained gPGCs. gPGCs: gondal primordial germ cells.
MACS magnetic-activated cell sorting. Note the
presence of AKP positive gPGCs (white arrowheads in
B and D). B and D, high magnification of A (C). Scale
bars = 200 ym in A and C, 400 ym in B and D.

Table 1. Efficient purity of PGCs from germinal gonad of Ogye
chicken embryos by MACS purification.

. NO. of
Sources ](;IF r:éﬁ:sr s\()/;ja)tliec PGCs Viable
(embryonic Protocol cells released  PGCs
age) : per (%)
embryo ) embryo
Embryonic 1.8x10*
' +
gonads —nraeg w01 909438 20540 g75.3)
(5.5 day (150) (150)
incubation)

The purity is the ratio of PGCs in the total cell population. In 8
repeated experiments on 5.5-day-old embryos, the average purity
of PGCs+ SD was obtained.
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Fig. 2. Comparison of survival rates of vitrified-thawed PGCs
according to the freezing vessel. Each column represents
the mean + SE(n=8), * p<0.05. EG: ethylene glycol. PG:
propylene glycol.
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Fig. 3. The viability of PGCs after freeze-thaw following treat-
ment with various combinations of cyroprotectant (EG
and PG). Concentration (%) means the concentration of
cyro- protectant (EG and PG). Each column indicates
the mean+SE (n=8). EG : ethylene glycol. PG :
propylene glycol.
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