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The Effects of Different Coupled Feedbacks on Signal Noise in Colon Cells

PEI Qiming HOU Xuefen ZHOU Bingian JIANG Long
( School of Physics and Optoelectronic Engineering Yangtze University Jingzhou Hubei 434023 China)

Abstract: In colonic crypts stem cells differentiate into transit-amplifying cells and transit-amplifying cells differen—

tiate into fully differentiated cells. In order to maintain homeostasis the two differentiation rates must be regulated by

linear feedback ( L) or saturated feedback ( S) . Different cells can adopt different adjustment methods to generate

four coupled feedbacks such as LI. LS SL and SS. According to the signal transduction theory a gain factor is intro—

duced. Using the Fokker-Planck equation the gain-noise relation is derived. Through the numerical simulation the

effects of four feedbacks on signal noise are compared. The results show that compared with LL feedback or LS

feedback SL feedback or SS feedback can more reasonably explain the "adenoma" or " benign stage" and the " best

treatment" period of colorectal cancer. Therefore SL feedback or SS feedback may be the best coupled method to

regulate cell differentiation. The above result can provide a theoretical basis for correctly understanding the develop—

ment process of colorectal cancer and formulating effective treatment plans.
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