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Productivity Analysis of Fractured Wells in the Low Permeability
Naturally Fractured Gas Reservoir

ZHANG Shao-hui, YIN Hong-jun, LU Hang, ZHOU Hong-liang

(Key Laboratory of Enhanced Oil and Gas Recovery in the Ministry of Education,
Daging Petroleum Institute, Daqing 163318, P. R. China)

[ Abstract] By using the elliptical flow model and the law of mass conservation, the mathematical model of un-
steady percolation for wells with finite conductivity vertical fractures considering threshold pressure gradient in the

low permeability naturally fractured gas reservoir was developed, and type curves of productivity performance were
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drawn and analyzed. Influences of threshold pressure gradient, fracture conductivity, storativity ratio and interporo-
sity flow coefficient were analyzed. Analytic results show that the type curve of productivity performance can be di-
vided into three periods, namely, the period of fracture flow, the period of interporosity flow, the period of total ra-
dial flow. The bigger the threshold pressure gradient is, the lower the productivity is. The bigger the fracture con-
ductivity is, the higher the productivity is. The bigger the storativity ratio is, the higher the productivity is. The
bigger the interporosity flow coefficient is, the earlier the interporosity flow happens. These are of significance for
in-depth understanding of the producing performance of wells with finite conductivity vertical fractures in the low
permeability naturally fractured gas reservoir.

[ Key words] low permeability threshold pressure gradient fracture conductivity storativity ratio

interporosity flow coefficient
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The Effect of All-trans Retinoic Acid in the Proliferation
of Human Ovarian Cancer Cells HO8910

XUE Xin,DENG Feng,LI Cun-bao'
( Biochemistry & Genetics Laboratory , Teaching & Research Section of Biochemistry and Molecular Biology',

Inner Mongolia Medical College, Huhhot 010059 ,P. R. China)

[ Key words] To study the effect of all-trans retinoic acid (ATRA) in the proliferation of human ovarian cancer
cells, HO8910 human ovarian cancer cell lines were cultured in vitro and treated with different concentrations of
all-trans retinoic acid for 1, 2 or 3 days. Cell proliferation was evaluated by MTT assay. Cell cycle was analayzed by
flow cytometry (FCM). The expression of retinoic acid receptor « mRNA was detected by reverse transcription- pol-
ymerase chain reaction (RT-PCR). It is resulted that different concentrations of all-trans retinoicacid could inhibit
the growth of HO8910 cells(P <0.05) in a time and dose-dependent manner.

All-trans retinoic acid increases the rates of G1 and decreases the rates of S and G2/M( P <0.05) , and there-
fore, it decreases cells proliferation index (PI1*) (P <0.05). It could up-regulate the expression of retinoic acid re-
ceptor « mRNA (P <0.05) ,then inhibit proliferation of HO8910 cells. It is conclused that all-trans retinoic acid
could inhibit the proliferation of human ovarian cancer cells HO8910, the molecular basis may be associated with
the up-regulated mRNA of retinoic acid receptor a.

[ Key words] all-trans retinoic acid( ATRA) retinoic acid receptor o cell cycle



