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Abstract: Objective To optimize the preparation conditions of peripheral blood chromosome Giemsa banding to improve the
success rate of chromosome preparation. Methods The peripheral venous blood of 116 adult patients who were admitted to the
Reproductive Medicine Center of Wuzhou Gongren Hospital due to infertility from April 2021 to April 2022 were selected as the
research objects. Among them,15 cases were used in the single-factor gradient experiment, 1 case was used in the orthogonal
design experiment, and there were 50 cases in the pre-optimization group, 50 cases in the post-optimization group. On the basis
of the existing chromosome preparation system, the action concentration, action time of Colchicine and hypotonic treatment time,
which affect the success rate of chromosome preparation in peripheral blood, were optimized by single-factor gradient
experiment. Then according to the results of the single-factor gradient experiment, a 3-factor and 3-level orthogonal design
experiment was carried out, and the combination of conditions with the highest success rate of chromosome preparation was used
as the most suitable peripheral blood chromosome preparation system. Furthermore, the proportion of split phase in < 320
band, 320 ~ 400 band and 400 ~ 550 band in the pre-optimization group and the post-optimization group was compared and
analyzed. Results The results of the single-factor gradient experiment showed that the success rate of chromosome preparation
increased first and then decreased with the increase of action concentration, action time of Colchicine and hypotonic treatment
time. In the experiments with different action concentrations of Colchicine, the success rate of chromosome preparation was the

highest when the action concentration of Colchicine was 0.24 p g/ml, which was 67.67%. In the experiments with different
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action time of Colchicine, when the action time of Colchicine was 30 min, the success rate of chromosome preparation was the
highest, which was 62.33%. In the experiments with different hypotonic treatment time, when the hypotonic treatment time
was 35 min, the success rate of chromosome preparation was the highest, which was 64.17%. According to the results of single
factor gradient experiment, the action concentration of Colchicine was set at three levels 0.20, 0.24 and 0.28 . g/ml, the action
time of Colchicine was set at three levels 25, 30 and 35 min, and the hypotonic treatment time was set at three levels 30, 35 and
40 min. Orthogonal design experiment was conducted. The results showed that the action concentration of Colchicine was 0.24
p g/ml, the action time of Colchicine was 30 min, and the hypotonic treatment time was 40 min, which was the optimal
system for the preparation of peripheral blood chromosomes. The proportion of the split phase of the Giemsa band <320 band in
the pre-optimization group (64.30%) was significantly higher than that in the post-optimization group (43.78%),and the difference
was statistically significant (y’=508.443, P<0.001).The proportion of the split phase of the Giemsa band 320 ~ 400 band and
400 ~ 550 band in the post-optimization group (40.30%, 15.29%) was significantly higher than that in the pre-optimization

group (33.12%, 2.58%), and the difference was statistically significant (x’=66.629, 635.346, all P < 0.001). Conclusion  The

optimized chromosome preparation system could improve the success rate of chromosome preparation and was worthy of clinical

application and promotion.
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