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Abstract: Goat fetal fibroblastsw ere frozen at different tenperaturew ith various protecting lution in order
to find aproper procedure to preserve its rare reurces for further study both in transgenic and cloning practice
The result showed that fetal fibroblasts froze at - 196  with 900 mL A fetal bovine serum (FBS) grew faster
than that at - 80 after thaving (P< Q 05). - 20

dimethy! sulfoxide (OM S0) oontained in frozen slution was better than 50 mL A in improving protection effec-

was not an effective tanperature in frozen cells 100 mL A

tiveness (P< Q 05). In vitro culture of fetal fibroblasts experiment show ed that both DM BM andM 199 can sup-
port cell grow th and proliferation and that a supplementation of 2mmolA 2mercaptoethanol (2M e) w as better
than not in mproving tissue vitality and grow th geed In cell culture procedure, 2M e could mprove the effect of
100mL A FBS in stimulating cell proliferation A nd individual 2M e supplementation in the culture medium could
stimulate cell grow th A s a result, 2M ew asmore likely a cell proliferation stimulator than an oxidation retarding

factor. High serum concentration 100mL A was vital for cell proliferation, serun starvation (5mL A FBS) could

not only inhibit cell division but also cause cell loss during long tem culture
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Fetal fibroblasts had been used as transgenic
and cloning donor cells in cattle, sheep, pigs and
goats because of their rapid grow th and potential
for multiple cell divisions before senescence in cul-
ture'® *. How ever, unlike alive animals, the prima-
ry tissue could be obtained only once and then dis
carded,w hich made it difficult for further compari-
n of genotypes betw een cloned animals and their
original donors In this point, fetal fibroblasts
preservation becane apparently mportant Our
study focused on the freezing effectiveness of fac-
tors, such as freezing tamperature, the percentage
of freezing protectants and serum. They w ere con-
sidered to have the remarkable influence in freezing
procedure

In cloning practice, 2mercaptoethanol (2M e)
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w as added into donor cell culture medium t
w as believed that 2-M e acted as serum in cell cul-
ture!® W e wondered if it could replace the role
that fetal bovine serum (FBS) played in culture
procedure Thereforew e designed an experiment to
exam ine the hypothesis by comparing itw ith serum

w ithin the culture medium.

1 M aterials and methods

1 1 Preparation of goat fetal tissue

A total of 5 goat fetusesw ere collected from
abattoir within 15 min after slaughter and were
trangported in 9 g/ =dium chloride, at 37 to
the lab w ithin 4 hours T he fetusesw erew ashed in
PBS, then the heads and inner organs were ex-

cised The reamnants of each fetus were pooled,
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minced into gnall pieces and divided into 2 groups
(1) 20 pieces of tissuew ere digested and fetal fi-
broblastsw ere collected and cultured in four differ-
ent culture media; (2) 40 pieces of tissue were
planted on the plastic Carrel's cultural bottle and
cultured w ith different culturemedia

1 2 Tissue culturemethod
1 3mmolA 3 of tissue piecesw ere cultured

by using Carrel's bottle Every 10 tissue pieces
were placed in one bottle The culture medium
oould beoneof the follow ing: (1) DM BM w ith 100
mLA FBS (2) DM BM with 100mL A FBS sup-
plenented with 2 mmolA 2M e (3) M 199 w ith
100 mL A FBS; (4) M 199 with 100 mL A FBS
supplenented with 2nmolA 2M e Tissue culture
and 50mL A CO: until fi-
broblasts reached subconfluency. The observation

was performed at 37

w as taken frequently and grow th dataw ere taken
dow n
1 3 Tiswue digestion and cell collection method
Tissue piecesw ere digestedw ith TE (Q 5g/A
trypsin+ Q 2g/A EDTA) at 37 forQ 5h The
supernatant containing single cells was decanted
and added to DM BEM suppleanented with 10%
FBS The cellswere separated by centrifugation at
500 g for 10 min, and the cells pelletsw ere resus-
pended in DM EM containing 100mL A FBS, peni-
(100 UML) and
(100 ug/mL ). One square centimeters of culture

cillin streptomycin
areawas seeded per 2 5x 10° cells Culture was
and 50mL /A CO: until fibrob-

lasts reached subconfluency.

performed at 37

Passage 3 cellsw ere seeded at a concentration
of 1 87x 10" cells/an® in wo 24-well dishes for
each of the 4 groups Cellsw ere cultured in DM EM
containing (1) 100 mL A FBS and 2 mmolA 2-
Me (2) 2mmolAd 2M e (3) 100mL A FBS; (4) 5
mL /A FBS A fter every 24 h, 3wellsof cell of each
group were trypsinized and counted, average cell

number/mL was calculated and after 8 days,

grow th curves of fetal fibroblastsw eremade
1 4 Fibroblastsfrozen

For the preservation experiments, passage 4 of
goat fetal fibroblastsw ere stored at a concentration
of 5x 10°/mL in amixture of DM BM oontaining
(1) 100mL A FBSand 100mL A DM SO; (2) 100
mL/A FBS and 50 mL A DM S0; (3) 900 mL A
FBS and 100mL A DM S0; (4) 950mL A FBSand
50mL A DM S0. These tissuesw ere stored at 4
for 40min in aplastic box then stored at - 20
- 80 and - 196
They were thaved at 37

regpectively for 3 weeks

,washed by DM BEM for
3 tmes and cultured in DM BM supplanented w ith
100mL A FBSand 2mmolA 2M e 24 h later, the
percentage of adhered cells were calculated The
experimentsw ere repeated three times and average
dataw eremade
1 5 Statistical analysis

A |l data are analyzed by X or student t-test

2 Results

2 1 Viability of goat fetal fibroblastsafter thaw-
ing
A fter

grow th potency increased steadily as the freezing

thaving, the goat fetal fibroblast's
temperature became lower. In brief, at every tem-
perature condition, a higher percentage of serum
(900 mL A ) contained in the culture medium re-
sulted in higher protecting effectiveness than that
of 100mL A serun (P< Q 05). Further more, the
protecting efficiency was al® in relation with the
percentage of DM SO contained in the solution 100
mL A DM SO usually had a better protection ef-
fect, compared with 50mL A DM SO (P< Q 05).

- 20 had proved to be of little use in preserving

fibroblasts - 80  had a significant protection ef-

fect than - 20 (P< Q 01);- 196 was even
better than - 80 , the differencew as al® signifi-
cant (Table 1).
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Table 1 Fetal fibroblast's viability af ter thawing

Temperature/

(n?L'V'_ SLO_/ 1) - 20 - 80 - 196
concentration 100mL A 900mL A 100mL A 900 mL A 100mL A 900 mL A
serum serum serum serum serum serum
100 0 302 70 1 82 6 838 9 95 7
50 0 17 65 8 771 86 4 93 6

2 2 The influence of culturemedium, serum and
2M e on cell proliferation

In tissue culture group, tissues grew faster in

both DM BEM and M 199 medium containing 2-M e

than that of w ithout 2M e If supplamentedw ith 2-

M e, new ly grev cellsat the edge of tissues could be
observed 22 h post plantation, othew ise the same
results could only be observed 36 h post planta-
tion BothDM BM andM 199 medium could support
fetal tissue culture to tem (T able 2).

Table 2 Tissue growth status

DM EM

M 199

Time/h 100mL A FBS+

2mmolA 2M e

100mL A FBS

100mL A FBS+

Zmmold 2M e 100mL A FBS

22
36
48
72
96
120
144
168
Total alive tissue

2
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In digestion group, fibroblasts grev at differ-
ent gpeed acocording to various culturemedia If 100
mL /A FBSwas added into medium, fibroblasts di-
vided continuously and reached confluncy w ithin 3
- 4 days 2M e could promote such role but not
significantly (P> Q 05). Individual 2M e could not
match the rolew ith FBS in stimulating cell grow th
(P < Q 01). The difference between 2M e and
Q 05% FBS was al® significant (P < Q 05). In
serum starvation group, cells grev only a little at
the beginning, then became steady for 3- 4 days
From sixth day a considerable cells lost and cells
became snaller morphologically (Fig 1).
60
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Fig 1 The influence of serum and 2M e on cell grow th
- - .100mL A FBS ---= 2mmold 2M g
— 2mmolA 2Me+ 100mL A FBS - - - .5mLA FBS

3 Discussion

Our data showed that as high as 900 mL A
FBS added into frozen protection medium had a
significant influence on cell proliferation provided
or- 196
. 100 mL A DM SO was more effective in pro-

that the tissuew ere preserved at - 80

tecting cells from frozen damage than 50 mL A
DM O did - 20 failed in freezing process
Fahrudin'”' al demonstrated that tissue stored in
50mL A DM S0 both at- 35 and - 80

alive after thawing These fetal bibroblasts could

were

be used in cloning and have the same efficiency of
producing cytoplasts compared w ith nev and fresh
digested fetal fibroblasts A Il above demonstrated
that freezing fetal fibroblasts procedurew aspracti-
cable Itwasnot only a good method in preserving
rare tissue resources and cells, but also had a po-
tency to be used in cloning transgenic animals
This study alo demonstrated that serum de-
privation could inhibit cell division significantly,

w hich is a good method to capture cells at Go/G:
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stage and has been used w idely in nuclear transfer

(59 2\ e could accelerate cell division

procedure
only a little provided that FBS is added into the
medium, and it could stimulate cell proliferation di-
rectly,or promote mitogen activated protein kinase

and DNA synthesis aswell as retarding cell oxida-

[

tion'®. 2V e, though, could not replace serum in
culture medium, could stimulate cell division indi-
vidually during prolonged cell culture which indi-
cates that it ismore likely a cell proliferation stim-

ulator than an oxidation retarding factor.
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