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Dose-effect relationship of insulin-like growth factor
engineering

Qiu Nan-hai', Xia Ying-peng?, Li Ming-xin®, Li Rui-hua®, Kan Shi-lian®

Abstract

AIM: Insulin-like growth factor ~ (IGF- ) is a potent mitogen and powerful stimulator for the division and growth of tenocytes. In
this study, we cultured the tenocytes of the second generation with IGF- at different doses to verify the effects of IGF- on cell
proliferation and the dose effect.

METHODS: The experiment was performed in the laboratory of Tianjin Hospital from November 2004 to April 2005. 200
France Lohmann fertilized eggs were provided by the laboratory of Tianjin Hospital. On day 19, the tendons of 10 embryo chickens
were obtained.  Tenocytes were isolated and cultured. The cell morphous and growth rules were observed. The second generation
cells were seeded onto 6-well culture plate and added with fetal calf serum (FCS) of different concentrations. The effects of serum
concentration on cell attachment and growth were observed. The second generation tenocytes were seeded onto 96-well culture plate
and divided into 7 groups. The former 5 groups were cultured in 0.02 volume fraction FCS culture medium containing IGF- at
doses of 1, 5, 10, 50, 200jug/L; the sixth group was cultured in 0.05 volume fraction FCS culture medium as positive control, and
the seventh group was cultured in 0.02 volume fraction FCS culture medium as negative control.  The effects of IGF- on cell
proliferation were observed with MTT test and Swiss-gimmsa taint test.

RESULTS:  The tenocytes grew very fast after attaching to the wall. The primary cells started to passage in about 1 week. The
proliferative rate of tenocytes was positively correlated with the concentration of FCS in culture medium.  The proliferative rate of
tenocytes was accelerated with the increase in IGF- dose. There was no difference among the 1jug/L and 5pag/L IGF-  groups
and negative control group on days 2 and 4 (P > 0.05); There was no difference among the 10 g/L, 50jag/L and 2004 g/L
IGF- groups (P > 0.05). On the second day, the proliferative rate of tenocytes in the positive control group was
significantly higher than that in 1juag/L and 5pag/L IGF- groups but lower than in 10jag/L, 50 g/L and 200pag/L IGF-  groups
(P < 0.000 or < 0.006). On the fourth day, the proliferative rate of tenocytes in the positive control group was significantly higher
than that in each IGF- group and negative control group (P < 0.000 or < 0.006). On days 2 and 4, the proliferative rate of
tenocytes in 1jag/L and 5pag/L IGF-  groups was significantly lower than that in 10pag/L, 50jug/L and 200jag/L IGF-  groups
(P < 0.000); the positive control group was remarkably higher than the negative control group (P < 0.000).

CONCLUSION: IGF- promotes the proliferation of tenocytes in a dose-dependent manner. 10jag/L is found to be the most
effective concentration. Meanwhile, the proliferative rate of tenocytes is accelerated when the cells are cultured in higher
concentration of FCS.
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Tablel MTT test of tenocytes cultured with insulin-like growth
factor  atdifferent concentrations on days 2 and 4
X==s
Group 2" day 4" day
Insulin-like growth
factor
1 pg/L 0.151 13+0.011 79 0.351 024-0.039 94
5 pg/L 0.170 16=0.010 15 0.401 53=2-0.051 75
10 pig/L 0.273 42+0.012 02 0.481 03=+=0.032 98%
50 pg/L 0.284 37=0.021 93* 0.462 714-0.033 01*°
200 pg/L 0.279 86=-0.023 18% 0.458 910.015 04*
Positive 0.241 35--0.021 02° 0.551 07=40.031 97°
Negative 0.146 50=+0.012 94 0.351 63=+0.032 20

3 0.000, vs. 1 pag/L group, 5 pag/L group and negative group; °P
0.006, °P=0.000, vs. positive group

al g/l b:5 pig/L
c:10 pg/L d: 50 pg/L

e:200 pag/L f: Positive control

g: Negative control

Figure 2 MTT test of cells after insulin-like growth factor is
added in the medium for 2 days(><100)
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