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Abstract-The non-ionic detergents. in particular Tween 20. Tween 80 and Triton X100. stimulated the alkaline 
phosphatase activity of Cuscura reflexa homogenates with fructose-1,6_diphosphate and /-glycerophosphate as 
substrates. The order of activation was usually less than loon/, suggesting that a true latency was not involved. 
A differential response was found towards the two substrates. indicating the existence of two enzyme activities. 

INTRODUCTION 

THE ADDITION of detergents to homogenates of a range of tissues is known to increase the 
activities of certain enzymes.’ This paper reports the effects of non-ionic detergents on 
alkaline phosphatase activity towards fructose-1,6-diphosphate (FDP) and P-glycerophos- 
phate (fl-GP) in homogenates of C~scutc~ rqfle.ua Roxb. 

RESULTS AND DISCUSSION 

Tissues of C. reflexa possess powerful alkaline phosphatase activity with an optimum 
at pH 8 when tested towards FDP or P-GP.’ Incorporation of Tween 20, Tween 40, Tween 
60, Tween 80 and Triton X100, as buffered solutions immediately prior to assay, at a final 
concentration of 0.05% (v/v) (Tween 80 was also employed at 002 and 1% concentrations), 
did not effect any significant change in activity towards either FDP or /?-GP. Experiments 
were therefore conducted to determine the effect on enzyme activity of preincubation with 
higher concentrations of detergent than those conventionally employed.3p4 A preincuba- 
tion period of 90 min and a temperature of &2” were chosen arbitrarily and held constant, 
while the detergent concn was varied. 

To 100 ml samples each of a stock homogenate 0.5, 1, 2 and 5 ml of the particular deter- 
gent (unbuffered) was added and the mixture re-homogenized in a Waring blender for 
30 sec. Similarly, a sample of the control homogenate (100 ml) was also re-homogenized. 
These preparations were assayed after 90 min. 

The changes induced by Tween 40 and Tween 60 were not significant, but Tween 80 
led to a marked increase in the alkaline phosphatase activity for both substrates, and 
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Tween 20 induced activation only towards [j-GP. Triton X 100 caused greater activation 
towards fl-GP than FDP. 

Not only the quantitative but even the qualitative reproducibility- of the above results 
failed when the preincubation period was increased to 3 hr. The following experiments 

were therefore undertaken to elucidate the influence of the preincubation period with the 
detergent on the enzyme activity. The detergent concn at which either the degree of acti- 
vation was highest or FDPasclfi-GPasc ratio was lowest was selected. Of thur 100 ml sam- 
plesof stock homogenate. one was mixed with I ml Tneen LO. the second \virh 5 ml Twccn 
X0 and the third with 1 ml Triton X100, while the fourth served as cot~trol. All the samples 
were re-homogenized in a Waring blender for 30 see and stored at 0 The various homo- 
genates were assayed 15 min after detergent treatment. The detergent-treated homogenates 
were assayed also at 60. 120 and 180 min. commencing from the time of detergent addition. 
The control homogenate (untrealcd) was assayed at the end of 180 min. There was .S~~~lo”, 
loss of activity towards both the substrates when the control homogenate was assayed after 
storage for 3 hr. The activation and/or deactivation of alkaline phosphatase \vas diffcren- 
tial towards FDP and /I-GP not only with different detergents but cvcn under the influence 
of the same detergent over various lengths of time. 011 contact with Tween 80 and Triton 
Xl00 for 60 and 180 min respectivcl?. the alkaline phosphatase for the first time showed 
a higher activity with FDP than with /I-GP. a feature not encountered in any of the other 
analyses. Tween 80 apparently did not exert its maximal activating cffcct cvt’rl at Y,,. A 

concentration of Tween 20 and Triton X 100 as high as five-fold the optimal concentration 
of I:,, did not show any inhibition. 

The general effect of the detergents was one of stimulation, but the extent of stimulation 
was less than lOO’/,, suggesting that a true latency was not involved. Also. the degree of 
stimulation and the concentration of detergent for maximal stimulation differed \S ith the 
detergent. The order of enzyme stimulation achieved with Twcen 80 uas significantly 
higher than observed with any detergent by Stettcn and Burnett i and Snake and Nordlie” 
for glucose-6-phosphatase activity. 

The action of detergents was time-dependent. An activation occurring during a certain 
interval was followed in some cases by an inhibition or vice versa. The consistent occur- 
rence of a change in the ratio of the alkaline phosphatase activity towards the two sub- 
strates indicates the possible existence of two separate enzymes or two distinct types of 
activity associated with a single protein in this parasite. CHS~YI~LI has photosynthetic capa- 
bility’ and alkaline FDPase is a key enzyme in the photosynthetic pathlyay.’ 

EXPERIMENTAL 

Prepnrution ofhomoyrnntc~.s. All homogenates were IO:,, (w, \) and contained cy\tcinc. added during ccll-diarup- 
tion. at a final concn of 17 mM. Homogenization of the tissue. or re-homogenization of a dispersion with dcter- 
gent caused frothing at all detergent concn tested. They subsided in about 15 min after which the final 101. fix 
adjusted. 

Enz~mruasu~. The assay system for alkaline phosphatasc was as report& earlwr.” usng the Mg’ -stimulated 
activity.’ In the presence of detergents opalescence occurred durin_p color development for orthophosphate. This 
was prevented by adding about 50 mg of activated Nnrit 4 followln~ the trichloroacetlc :iwi and print- to color 



Stimulation of alkaline phosphatase activity 1729 

development. Control experiments established that the addition of Norit did not alter the concn of orthophos- 
phate in the TCA supernatants. 
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