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EFFECT OF MEDIUM pH ON POPWL ATION GROWTH, ASEXUAL REPRODUCTION
AND ACTIVITY OF SIX ENZYMES OF DUGESIA JAPONICA

PAN Hong-Chun ,FAN Jie ,WANG Fang- Fang and SUN Zhen
( Key Laboratory o Bidogical Macromdecular Evdlution, Cdlege d Life Sciences, Anhui Normal University , Wuhu  241000)

Abgract : The planarian Dugesia japonica has a very wide di gribution throughout fresh water body in China ,eecidly in mounr
tain dreams. Because of the advantages of easy laboratory culture and fag asexud reproduction rate , Dugesia japonica is generdly
used as an experimentad animd for cdl biology , reproductive hiology and sem cell aswell as animd regeneration research. pH is
one of the inportant factor &fecting population dynanics ,reproductive and other life activitiesof aquetic organisms ,andisd < the
badc laboratory culture condition of planarian. However ,there were no reports about the dfect of pH on planarin asexud repro-
duction and population dynammics. The purpose of the present sudy was to meke certain appropriate pH v ue for large-scde
|aboratory cultivation of the planarian. In addition ,the sudy can provide the firg-hand i formetion for the i n-depth research about
planarian adgptability to the environment.

With the method of population accumulation culture ,the dfect of medium pH on surviva ,population growth ,asexud repro-
duction and the activities of superoxide dismutase (S0D) ,catdase (CAT) ,dutathione peroxidase (GSH PX) lactic dehydroge-
naee (LDH) Na*-K*-ATPase and C&**-M¢’ *-ATPase of Dugesia japonica was observed. The result indicates that the threshold
of pHis3.0—11. 0 ,the appropriate pH range is 4.5—8. 5. pH had evident efects on planarian population gronth ,populaion
dengty and population ingantaneous groath rate varied obvioudy with different media pH. After 27 days ,the planarian population
increased postivey a pH 4.0—9.0 ,and a pH 4.5—6. 5 ,the planarian populaion dendty was the highest ,a pH 7.5—8.5 ,it
was higher ,a pH 7. 0 was lower ,and a pH 4. 0 and pH 9. 0 ,it was the lowed ;whereas ,at pH 9. 5 the planarian population in-
creased negatively. Hanarian a& pH 7. 0 isin very good condition (such as normdl feeding and loconrotion behavior ,meintaining a
certain asexud reproductive rate and zero nortaity) ,but the asexud reproductive rate of planarian a pH 7. 0 islower than that a
pH4.5—6.5 and pH 7.5—8. 5. It isposshility that the higher asexud reproduction rete of the planarians a pH 4.5 —6. 5 and
pH7.5—8.5than tha a pH 7. 0 isthe regonse of planarian to the intimidation of acidity or dkdinity , another posshility is
that the noderate pH va ue for planarian surviva is not cond gent with one for asexud reproduction by transverse fisdon.

When media pH departed from 7.0 (media pH becomes acid or dkai) ,the activities of CAT,GSHPX ,Na*-K*-ATPase
and C&2*-Mgf *-ATPase had the increasing trend while the activities of SOD and LDH had the decreasng trend. That isto say ,
the activities of the planarian’ s 9x enzymes al changed evidently with the departure of mediafrom pH 7. 0. Epecidly ,planarian
population dendgty in the range of pH 4.0 —9. 5 correlated postively with the level of CAT activity which is deemed as an inpor-
tant indicator of antioxidant level of organisms. For exanple ,the formua of the regresson relationship between CAT activity ()
and planarian population densty (X) at the 27" day is Y=0.706 X +1.567 (R =0.614,p=0.003) . Furthermore ,the level
of CAT activity at pH4.5—6.5 and pH 7. 5—8. 5 is 3 —8 times higher than that a pH 7. 0. Inverse environment usudly causes
the raise of antioxidant enzyme level ,and it was a hint that pH 7. 0 is the nog suitable pH va ue for planarian surviva .

Key wor ds: Dugesia japonica;pH ; Fopulation growth ; Asexud reproduction by transverse fisson ; Antioxidant enzyme ; Metabolic
enzyme



