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Effects of Epidermal Growth Factor and Insulin on
Biological Characteristics of Giant Panda ( Ailuropoda
melanoleuca) Cutaneous Fibroblast in Vitro
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Abstract: Six culturing systems were designed by adding different concentrations of epidermal growth factor (EGF)
and insulin into DME/Ham’s F12 medium. Based on the speed of cell growth and variation ratio of chromosome number,
we chose the best culture media from the six culture systems. The results showed that the culture medium of 10 prg/mL in-
sulin and 40 ng/ml. EGF was most suitable for giant panda’s cutaneous fibroblast culture in vitro. In the best culturing
system, the density of fibroblast increased from (1.673 +0.185) x 10°/mL to 6.890 x 10°/mL for three and a half days.
The fibroblast growing speed was the fastest in all culture system and the ratio of diploid at the 5th generation was
75.77% . Karyotype analysis showed that culture cell is from Giant Panda’s body cell. In conclusion, CS-5 is more suit-
able for giant panda’s cutaneous fibroblast culture than other culturing systems in viiro .
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Liu et al 1999 Han et 24-103-MPP 2 mmol/L L-Glu Gibco
al 2001 BRL 1062503
Sigma 15500
EGF InvivoGen 1120677 6
10 1 20% FBS HyClone
AKB11420 10% FBS
1 6
Tab. 1 The six kinds of culture system in the studies
po G ssten Dol colure e PR
tenstein & Sato 1979 Martha 1984 L A
CS-1 1 DME/Ham F12 1:1 0 0
epidermal growth CS-2 2 100 1IU/mL 0 40
factor EGF
CS-3 3 5 pg/mL B 0 80
CS-4 4 5 pg/ml M-Plasmocin™ 10 0
CS-5 5 2 mmol/L L-Glu 10 40
CS-6 10 80
1
L.1 2~4x10°  /mL 75 mL Falcon
0.5~8 353014 2 mL 6h
13 3 mL 2 2/3
75% 80% 0.25% Gibco BRL
9~12
2 ~3 mm® 1.2.3
500 IU/mL 500 prg/mlL 6 1.673+0.1850 x 10°/mL
PBS 4 C 0.5 mL 12 Falcon
48 h 353043 12 h 1
1.2 8
1.2.1 1.2.4 6
100 TU/mlL 100 pg/mL 5 Sigma 31K1534
Hank’s HyClone AME16016 3 Wang & Cheng 1989
Smin  120x g
4 C 200 IU/mL 80 ~ 100
I Gibco BRL 1021082 36 ~48 h N
n<21 n =21 21 <n
<42 n =42 42 <n< 63
n=63 6
1.2.2 DME : Ham’s F12 HyClone
AME15751 100 TU/mL 100 1.3
pg/mL 5 pg/mL B Sigma F Y
17135 5 pg/mL M-Plasmocin™  InvivoGen
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Figs. 1 =4 Enzyme digestion of Giant Panda’s skin tissue and cultured fibroblasts  x 100
Suspended cell after skin-tissue being digested with enzyme

Suspended cell liquid by simple treatment

Original culture cell from skin tissue being digested

No. 3 generation fibroblast

Olympus

IX-70

CS CS-4
69.86 >CS-5 68.90 >CS-3 65.73 >CS-6
56.74 > (CS-2 55.58 >CS-1 53.14
CS4  CS-5 Cs-6 CS-2 CS-1

P<0.05 F
CS CS-5 84h CS-2 84 h
CS-1 9 h CS-4 108 h CS-3
120 h CS-6 120 h
CS-1
96 h CS-2 CS-3 (CS-4 CS-5 CS-6 84h
72 ~ 120 h
33.19% CS-2 CS-3 CS-4 CS-5 CS-6
72 ~120 h 7.20%
14.45% 9.11% 7.40% 10.72% Cs-1
CS-1
€S2 CS-3 CS-+4
CS-5 CS-6 36 h
CS-2 CS-3
CS-4 CS-5 CS-6
2.4
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CS P <0.05
80 ~ 120 9 10
3 m sm
6 CS 9 10
P>0.05 y* CS-1 CS-2
CS-4 CS-5 CS-3  CS-6 5
CS-5
2.5 3
CS-5 3.1 EGF
EGF
DNA RNA
Ding & Lan 2001 Song
Chen et al 1991 & Fang 2002 EGF
42
) PDLCs EGF
P
>0.05 EGF Hou et al 2002 Wang et al
2 6 10t/

Tab. 2 Cell numbers under different insulin and EGF culture system 10*/hole

Culture system

Culture time h

0 12 24 36 48 60 72 84 96 108 120
CS-1 16.73  13.90 16.49 21.91 28.28 40.06 37.47 45.13 53.14» 34.05 19.65
cs-2 16.73 12.15 13.75 20.17 27.96 30.02 52.02 55.58" 55.35 53.40 46.29
CS-3 16.73  13.56 12.66 18.10 30.29 40.92 44.54 61.61 60.03 64.66 65.73"
cS-4 16.73  13.50 19.67 28.47 25.83 49.60 57.09 61.64 57.97 69.86" 67.69
S5 16.73  12.29 22.01 24.30 29.73 42.31 60.89 68.90° 60.89 56.61 61.18
CS-6 16.73  14.02  20.67 21.40 29.03 32.72 43.92 55.11 46.99 53.14  56.74"

p The largest cell numbers during cell growth

36 5

Tab. 3 Variation percent of chromosome number of Giant Panda’s fibroblast in six kinds of culture system

on the fifth passage

Percent of chromosome number %

Culture system Variable range Most number
Subhaploid ~ Haploid ~ Subdiploid  Diploid ~ Hyperdiploid ~Multidiploid
CS-1 1.22 1.22 21.70 73.41 2.44 — 16 - 57 42
CS-2 2.63 — 20.26 74.45 2.63 — 17 -52 42
CS-3 1.69 — 15.42 69.32 3.39 10.17 13- 86 42
CS-4 2.65 — 16.36 72.38 2.28 1.20 15-49 42
CS-5 2.90 1.45 16.09 74.77 4.80 — 15-49 42
CS-6 — 1.22 20.49 67.32 2.44 8.54 21-176 42

No such type
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Tab. 4 Relative length and centromere index of Giant Panda chromosome

Chromosome type

Relative length

Centromere index

Chromosome No.

*

%

%

Experiment  Contrast * Experimental value Contrast value * Experimental value Contrast value *
1 m m 8.267 £ 0.5827 8.04+£0.085 45.353 £ 3.6065 46.95+0.629
2 m m 7.573 £0.6209 7.66+0.163 41.770 £2.4022 43.41+£0.704
3 m m 6.703 £0.4371 6.62+0.127 40.123 +2.5515 45.12+£0.680
4 m m 6.028 £0.1890 6.12+0.110 39.128 +3.8576 43.28 +0.759
5 sm sm 5.870 +0.2837 5.58+0.108 31.508 + 6.4097 31.84+0.846
6 m m 5.690 +0.1867 5.77+£0.081 38.960 + 7.2267 45.75+0.740
7 sm sm 5.623 £0.2644 5.47+£0.107 35.405+9.3117 32.22+0.783
8 m m 5.278 +0.3309 5.22+0.121 42.163 +1.7286 41.25+0.664
9 m sm 5.048 +0.1795 4.92+0.101 38.953 +6.5401 36.03 £0.693
10 m sm 4.935+0.2417 4.92+0.069 39.233 +£5.4297 35.64 £0.654
11 m m 4.578 +0.2250 4.62+0.082 41.955+6.1389 42.98 +0.627
12 m m 4.410+0.0337 4.44+0.089 44.718 +5.8815 45.12+0.915
13 m m 4.228 +0.0450 4.36+£0.074 42.620 £4.6619 43.34+0.531
14 m m 4.120+0.1334 4.14 +£0.060 43.243 £ 6.3802 45.89+0.709
15 m m 3.870+£0.1538 3.90+0.074 42.145 £2.8635 42.78 +0.683
16 m m 3.720+0.2364 3.76 £0.058 43.293 +4.1430 45.98 +0.731

17 — — 2.780 +0.6810 3.54+£0.150 — —

18 — — 2.253 +£0.4556 2.13+0.047 — —

19 — — 1.843 £0.1706 1.90 £ 0.047 — —

20 — — 1.618 £0.2238 1.79+£0.036 — —
X m m 5.353 £0.2598 5.51+0.083 42.668 +5.0600 40.36 +0.606

Y — — 1.260 +0.0577 — — —

) Chen et al 1991  From Chen et al 1991
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EGF
EGF
EGF cyclinD1
CDK-4 Gl
Song & Fang 2002
3.2
Zhu
1997 CS-1 CS+4
3.3 EGF
EGF EGF
EGF
EGF EGF
EGF
EGF
Ding & Lan 2001 Song & Fang
2002 Zhu 1997 Deng & Zhang 1998 Ray et al
1981 Gianetto & Griswold 1979
EGF
EGF
Cs-1 CS-2 CS4 10
pg/m 40 ng/mL
EGF
EGF  CS-1
CS-1

EGF

3.4

Gianetto & Griswold 1979
Zhang et al
2001
Zhang et al 2001
7 F-18 CRFX CKF MD-

CK Vero Vero-2 MA-104 BHK-21 Hela
EGF
EGF
EGF EGFR
Pan-
elman et al 1990 EGF
EGF  EGFR
6
EGF

CS
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CS-5 CS-4 CS-3
CS-5

CS-5

EGF
EGF
2D-PAGE
DD-PCR EGF
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