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Goa t feta l f ibrobla sts frozen and in vitro culture
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　　Abstract: Goat feta l fib rob lasts w ere frozen at differen t temperatu re w ith various p ro tecting so lu tion in o rder

to find a p roper p rocedure to p reserve its rare resources fo r fu rther study bo th in transgen ic and clon ing p ractice.

T he resu lt show ed that feta l fib rob lasts froze at - 196 ℃ w ith 900 mL öL fetal bovine serum (FBS) grew faster

than that a t - 80℃ after thaw ing (P < 0. 05). - 20 ℃ w as no t an effective temperatu re in frozen cells. 100 mL öL

dim ethyl su lfox ide (DM SO ) con tained in frozen so lu tion w as better than 50 mL öL in imp roving p ro tection effec2

t iveness (P < 0. 05). In v itro cu ltu re of feta l fib rob lasts experim ent show ed that bo th DM EM and M 199 can sup2

po rt cell grow th and p ro lifera t ion and that a supp lem entat ion of 2 mmo löL 22m ercap toethano l (22M e) w as better

than no t in imp roving tissue vita lity and grow th speed. In cell cu ltu re p rocedure, 22M e could imp rove the effect of

100 mL öL FBS in stim ulating cell p ro lifera t ion. A nd individual 22M e supp lem entat ion in the cu ltu re m edium could

st im ulate cell grow th. A s a resu lt, 22M e w as mo re likely a cell p ro lifera t ion stim ulato r than an ox idation retarding

facto r. H igh serum concen tra t ion 100 mL öL w as vita l fo r cell p ro lifera t ion, serum starvation (5 mL öL FBS) cou ld

no t on ly inh ib it cell division bu t also cause cell lo ss during long term cultu re.
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　　Feta l f ib rob lasts had been u sed as tran sgen ic

and clon ing dono r cells in cat t le, sheep , p igs and

goats becau se of their rap id grow th and po ten t ia l

fo r m u lt ip le cell d ivision s befo re senescence in cu l2

tu re [1～ 3 ]. How ever, un like alive an im als, the p rim a2

ry t issue cou ld be ob ta ined on ly once and then dis2

carded,w h ich m ade it d iff icu lt fo r fu rther compari2

son of geno types betw een cloned an im als and their

o rig inal dono rs. In th is po in t, feta l f ib rob lasts

p reservat ion becam e apparen t ly impo rtan t. O u r

study focu sed on the freezing effect iveness of fac2

to rs, such as freezing temperatu re, the percen tage

of freezing p ro tectan ts and serum. T hey w ere con2

sidered to have the rem arkab le influence in freezing

p rocedu re.

In clon ing p ract ice, 22m ercap toethano l (22M e)

w as added in to dono r cell cu ltu re m edium [1, 4, 5 ]. It

w as believed that 22M e acted as serum in cell cu l2

tu re [6 ]. W e w ondered if it cou ld rep lace the ro le

that feta l bovine serum (FBS) p layed in cu ltu re

p rocedu re. T herefo re w e designed an experim en t to

exam ine the hypo thesis by comparing it w ith serum

w ith in the cu ltu re m edium.

1　M ateria ls and m ethods

1. 1　Prepara tion of goa t feta l t issue

　　A to ta l of 5 goat fetu ses w ere co llected from

abat to ir w ith in 15 m in after slaugh ter and w ere

tran spo rted in 9 göL sodium ch lo ride, a t 37 ℃ to

the lab w ith in 4 hou rs. T he fetu ses w ere w ashed in

PBS; then the heads and inner o rgan s w ere ex2

cised. T he rem nan ts of each fetu s w ere poo led,
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m inced in to sm all p ieces and divided in to 2 group s.

( 1) 20 p ieces of t issue w ere digested and feta l f i2

b rob lasts w ere co llected and cu ltu red in fou r d iffer2

en t cu ltu re m edia; ( 2 ) 40 p ieces of t issue w ere

p lan ted on the p last ic Carrelπs cu ltu ra l bo t t le and

cu ltu red w ith differen t cu ltu re m edia.

1. 2　Tissue culture m ethod

1～ 3 mmo löL 3 of t issue p ieces w ere cu ltu red

by u sing Carrelπs bo t t le. Every 10 t issue p ieces

w ere p laced in one bo t t le. T he cu ltu re m edium

cou ld be one of the fo llow ing: (1) DM EM w ith 100

mL öL FBS; (2) DM EM w ith 100 mL öL FBS sup2

p lem en ted w ith 2 mmo löL 22M e; (3) M 199 w ith

100 mL öL FBS; ( 4) M 199 w ith 100 mL öL FBS

supp lem en ted w ith 2mmo löL 22M e. T issue cu ltu re

w as perfo rm ed at 37 ℃ and 50 mL öL CO 2 un t il f i2

b rob lasts reached subconfluency. T he ob servat ion

w as taken frequen t ly and grow th data w ere taken

dow n.

1. 3　Tissue d igestion and cell collection m ethod

T issue p ieces w ere digested w ith T E (0. 5 göL

tryp sin+ 0. 2 göL ED TA ) at 37 ℃ fo r 0. 5 h. T he

supernatan t con ta in ing single cells w as decan ted

and added to DM EM supp lem en ted w ith 10%

FBS. T he cells w ere separa ted by cen trifugat ion at

500 g fo r 10 m in, and the cells pellets w ere resu s2

pended in DM EM con ta in ing 100 mL öL FBS, pen i2

cillin ( 100 IU ömL ) and strep tom ycin

(100 ΛgömL ). O ne square cen t im eters of cu ltu re

area w as seeded per 2. 5×105 cells. Cu ltu re w as

perfo rm ed at 37 ℃ and 50 mL öL CO 2 un t il f ib rob2

lasts reached subconfluency.

Passage 3 cells w ere seeded at a concen tra t ion

of 1. 87×104 cellsöcm 2 in tw o 242w ell d ishes fo r

each of the 4 group s. Cells w ere cu ltu red in DM EM

con ta in ing (1) 100 mL öL FBS and 2 mmo löL 22

M e; (2) 2 mmo löL 22M e; (3) 100 mL öL FBS; (4) 5

mL öL FBS. A fter every 24 h, 3 w ells of cell of each

group w ere tryp sin ized and coun ted, average cell

num berömL w as calcu la ted and after 8 days,

grow th cu rves of feta l f ib rob lasts w ere m ade.

1. 4　F ibrobla sts frozen

Fo r the p reservat ion experim en ts, passage 4 of

goat feta l f ib rob lasts w ere sto red at a concen tra t ion

of 5×105ömL in a m ix tu re of DM EM con ta in ing

(1) 100 mL öL FBS and 100 mL öL DM SO ; (2) 100

mL öL FBS and 50 mL öL DM SO ; ( 3) 900 mL öL

FBS and 100 mL öL DM SO ; (4) 950 mL öL FBS and

50 mL öL DM SO. T hese t issues w ere sto red at 4 ℃

fo r 40 m in in a p last ic box then sto red at - 20 ℃,

- 80 ℃ and - 196 ℃ respect ively fo r 3 w eek s.

T hey w ere thaw ed at 37 ℃,w ashed by DM EM fo r

3 t im es and cu ltu red in DM EM supp lem en ted w ith

100 mL öL FBS and 2 mmo löL 22M e. 24 h la ter, the

percen tage of adhered cells w ere calcu la ted. T he

experim en ts w ere repeated th ree t im es and average

data w ere m ade.

1. 5　Sta tist ica l ana lysis

A ll data are analyzed by ς2 o r studen t t2test.

2　R esu lts

2. 1　V iab il ity of goa t feta l f ibrobla sts af ter thaw-

ing

A fter thaw ing, the goat feta l f ib rob lastπs

grow th po tency increased steadily as the freezing

temperatu re becam e low er. In b rief, a t every tem 2

pera tu re condit ion, a h igher percen tage of serum

( 900 mL öL ) con ta ined in the cu ltu re m edium re2

su lted in h igher p ro tect ing effect iveness than that

of 100 mL öL serum (P < 0. 05). Fu rther mo re, the

p ro tect ing eff iciency w as also in rela t ion w ith the

percen tage of DM SO con ta ined in the so lu t ion. 100

mL öL DM SO u sually had a bet ter p ro tect ion ef2

fect, compared w ith 50 mL öL DM SO (P < 0. 05).

- 20 ℃ had p roved to be of lit t le u se in p reserving

fib rob lasts; - 80 ℃ had a sign if ican t p ro tect ion ef2

fect than - 20 ℃ (P < 0. 01) ; - 196 ℃ w as even

bet ter than - 80 ℃, the difference w as also sign if i2

can t (T ab le 1).
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Table 1　Feta l f ibroblastπs v iabil ity af ter thawing

DM SO ö
(mL ·L - 1)

concen tration

T emperatu reö℃
- 20 - 80 - 196

100 mL öL
serum

900 mL öL
serum

100 mL öL
serum

900 mL öL
serum

100 mL öL
serum

900 mL öL
serum

100 0 30. 2 70. 1 82. 6 88. 9 95. 7
50 0 11. 7 65. 8 77. 1 86. 4 93. 6

2. 2　The inf luence of culture m ed ium , serum and

2-M e on cell prol ifera tion

In t issue cu ltu re group , t issues grew faster in

bo th DM EM and M 199 m edium con ta in ing 22M e

than that of w ithou t 22M e. If supp lem en ted w ith 22

M e, new ly grew cells a t the edge of t issues cou ld be

ob served 22 h po st p lan ta t ion, o therw ise the sam e

resu lts cou ld on ly be ob served 36 h po st p lan ta2
t ion. Bo th DM EM and M 199 m edium cou ld suppo rt

feta l t issue cu ltu re to term (T ab le 2).

Table 2　Tissue growth status

T im eöh
DM EM M 199

100 mL öL FBS+
2 mmo löL 22M e

100 mL öL FBS 100 mL öL FBS+
2 mmo löL 22M e

100 mL öL FBS

22 2 1 1 1
36 2 1 3 2
48 2 2 2 2
72 1 2 1 1
96 1 1 1 1

120 1 1 0 0
144 0 0 0 0
168 0 0 0 0

To tal alive tissue 9 8 8 7

　　 In digest ion group , f ib rob lasts grew at d iffer2
en t speed acco rd ing to variou s cu ltu re m edia. If 100

mL öL FBS w as added in to m edium , fib rob lasts d i2
vided con t inuou sly and reached confluncy w ith in 3

- 4 days. 22M e cou ld p romo te such ro le bu t no t

sign if ican t ly (P > 0. 05). Individual 22M e cou ld no t

m atch the ro le w ith FBS in st im u la t ing cell grow th
( P < 0. 01 ). T he difference betw een 22M e and

0. 05% FBS w as also sign if ican t (P < 0. 05). In

serum starvat ion group , cells grew on ly a lit t le a t

the beginn ing, then becam e steady fo r 3- 4 days.

F rom six th day a con siderab le cells lo st and cells

becam e sm aller mo rpho logica lly (F ig. 1).

F ig. 1　T he influence of serum and 22M e on cell grow th
- 22- . 100 mL öL FBS; 2222. 2 mmo löL 22M e;

——. 2 mmo löL 22M e+ 100 mL öL FBS; - - - . 5 mL öL FBS

3　D iscu ssion

O u r data show ed that as h igh as 900 mL öL

FBS added in to frozen p ro tect ion m edium had a

sign if ican t influence on cell p ro lifera t ion p rovided

that the t issue w ere p reserved at - 80 ℃ o r - 196

℃. 100 mL öL DM SO w as mo re effect ive in p ro2

tect ing cells from frozen dam age than 50 mL öL

DM SO did. - 20 ℃ fa iled in freezing p rocess.

Fah rudin [7 ] also demon stra ted that t issue sto red in

50 mL öL DM SO bo th at - 35 ℃ and - 80 ℃w ere

alive after thaw ing. T hese feta l b ib rob lasts cou ld

be u sed in clon ing and have the sam e efficiency of

p roducing cytop lasts compared w ith new and fresh

digested feta l f ib rob lasts. A ll above demon stra ted

that freezing feta l f ib rob lasts p rocedu re w as p ract i2

cab le. It w as no t on ly a good m ethod in p reserving

rare t issue resou rces and cells, bu t a lso had a po2

tency to be u sed in clon ing tran sgen ic an im als.

T h is study also demon stra ted that serum de2

p rivat ion cou ld inh ib it cell d ivision sign if ican t ly,

w h ich is a good m ethod to cap tu re cells a t G0öG1
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stage and has been u sed w idely in nuclear t ran sfer

p rocedu re [8, 9 ]. 22M e cou ld accelera te cell d ivision

on ly a lit t le p rovided that FBS is added in to the

m edium , and it cou ld st im u la te cell p ro lifera t ion di2

rect ly, o r p romo te m itogen act iva ted p ro tein k inase

and DNA syn thesis as w ell as retard ing cell ox ida2

t ion [6 ]. 22M e, though, cou ld no t rep lace serum in

cu ltu re m edium , cou ld st im u la te cell d ivision indi2

vidually du ring p ro longed cell cu ltu re w h ich indi2

cates that it is mo re likely a cell p ro lifera t ion st im 2

u la to r than an ox idat ion retard ing facto r.
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山羊胎儿成纤维细胞的冷冻保存和体外培养

王　超, 李向臣, 安志兴, 张志平, 舒建洪, 张　涌
(西北农林科技大学 动物科技学院, 陕西 杨凌 712100)

　　[摘　要 ]　将胎儿成纤维细胞悬浮于不同的冷冻保护液中, 在不同的温度下进行冷冻保存试验。结果显示, 当

保护液中含有 900 mL öL 胎牛血清 (FBS) 时, - 196 ℃下保存的山羊胎儿成纤维细胞解冻后的细胞贴壁率高于

- 80 ℃, 且前者贴壁细胞增殖也较后者快, 二者间差异显著; 而在- 20 ℃条件下只有一小部分细胞能够存活, 与前

两者相比差异极显著, 说明- 20 ℃不适合冷冻胎儿细胞。冷冻保护液中含有 100 mL öL 二甲基亚砜 (DM SO ) 的保

护效果明显好于 50 mL öL DM SO , 二者间差异显著。用组织块法培养的细胞, 在两种培养基DM EM 和M 199 中添

加100 mL öL FBS 和 2 mmo löL 22巯基乙醇 (22M e) , 其组织块成活率及细胞生长速度均高于单纯添加 100 mL öL

FBS, 同时证明DM EM 和M 199 都能用于胎儿成纤维细胞的体外培养。以DM EM 培养液为基础, 分别添加 2

mmo löL 22M e, 5 mL öL FBS, 100 mL öL FBS 和 2 mmo löL 22M e+ 100 mL öL FBS 对山羊胎儿成纤维细胞进行体外

培养, 结果显示, 细胞在 100 mL öL FBS 和 2 mmo löL 22M e+ 100 mL öL FBS 培养液中生长迅速, 两者间无明显差

异, 22M e 的存在促进了细胞的增殖; 两者都与添加 2 mmo löL 22M e 组存在显著差异; 添加 2 mmo löL 22M e 和 5

mL öL FBS 相比, 前者也明显地起到了促进细胞增殖的作用, 二者间差异显著。说明 22M e 对细胞的促生长作用大

于抗氧化作用, 100 mL öL FBS 能保证细胞的生长和增殖, 5 mL öL FBS 在培养液中长期存在不仅抑制细胞分裂, 而

且导致大量丢失。
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