
presence of the drug m the circulation (151 and. thcrcforc. 
it\ continuous entr! tnto the tumour. E\aluation oi data 
becomes even more complex when one consider\ that the 

kinetics of drug tnetaholism hy the tumour will prohahl! 
differ according to the druy‘~ rate 01 entr! Into the‘ cclla 
\vhich. in turn. could he influenced hv the rate ol the drug‘s 
leakage from Ilpowmes and associ:~tion ix ith plasma pro- 
teins [ 151. 

Tlhc thcrapcutic efficacy of liposomnl drug\ tn tumour- 
hearin? animal5 has ~arird [c). IO. 7&?h] sxortilng to the 
type 01 lipoaomes. the dru, 0 and the tumour model uwd 
Our lindinpa suggest that t‘urthrr lvork \\lth altcrnatiw 
I~powmal compostttons and szea which provide for a v,idcr 
hpcctrum of rat0 of drug leah~~gc and w\iclc clcarancc in 
selected tumour models should imprw e our undcr\tanding 
of lipowmal drug mode of action III esperlmcntal cancer 
chemcrthet-ap! and help to c\tablish condition5 for it\ 

optimtzation. Unfortunately. S.51 liposome\. \+hlch \\c‘rc 
50 effective under the present condition\. induct. a\ \uch. 
\plecn and liver cnlargemcnt in chronicallv tt-cared mice 

1771. It \vould therefore he ot interest to WC‘ whcthcr 
cholc\tcrol-rich di\tcaro!l phosphatid~lcholillc lipowme\ 

\tith a half-life of 20 hr in mice [ 141 ars as ellectl\c. 
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The action of histamine on p-nitrophenyl phosphatase activity in cardiac 
microsomes 



Short communicatiom 131’) 

the outer surface of the cell membrane 12. 61. and is 
regarded as a sensitive and specifc probe for studies of the 
myocardial Na- pump ATPasc system [7]. Its activity ma? 
also reflect the contractile state of the heart [S]. Isolated 
cardiac microsomcs accordinglv exhibit ATPase-related 
pNPPahe activity [Y. 101 and appear closely involved in the 
regulation of contractile function by controlling intracellu- 
lar calcium flux. Since histamine increases myocardial con- 
tractilit:< \vith a wnaitlvity comparable to that of the cat- 
echolamine\ [I I]. UC tvished to ascertain whether it might 
act dircctl! upon cardiac microsomal pNPPase. 

l.\oinrior~ of ctrvtllc~c, I~I~~~~SOIJICJ. Nine normal health! 
pigs of tither sex and Lveighing 67 kg were anaeathetized 
as previousI> described [ 121. thoracotomy was performed 
and the beating heart c\-cisrd. The heart was washed in 
tap \vatcr and cooled in ice. The ventricles and septum 
tvere trimmed 01 fat. diced and homogenized in a Waring 
blender for I min in 3 \,ols of an ice-cold solution containing 
0.32 hI sucrose. 0. I7 hl potassium chloride. 0.1 M I-histi- 
dine hydrochloride and 5 mhl dithiothreitol at pH 7.4. The 
homogenate V.X centrifuged at 600 g for 1.i min. the super- 
natant strained and centrifuged at 8800 x for 20 min. and 
30,OOtl R for 15 mm. discarding each pellet obtained. The 
pellet obtained atter centrifugation at lOO.OOOg for I hr 
was gentI> resuspended in fresh homogenizing solution 
using a hand-operated Teflon homogenizer. The temp 
throughout the preparative procedure \vas kept between 
64’. This microwrn‘ll preparation is known to be low in 
succinlc dehydrogcnaae and /%glucuronidase hut possessed 
some 5’.nucleotidase activity and is known to be capahlc 
of oxalate-dependent sequestration of calcium [13]. thus 
lndlcatmg enrichment in the sarcoplasmic reticulum and 
sarcolemma. The protein concn of these suspensions \vas 
dctcrmincd [ll] with absorbance measured at 72Onm on 
a Pye Unicarn SPSOO spectrophotometer using a tungsten 
light wurcc tvith a red filter 

.Ileucctrr~lev~r of’p:yFP~r actir;iry. Cardiac microsomal 
pNPPasc actl~lty was assayed in the presence of 0.12 bl 
potassium chloride. 0.1 mhl calcium chloride. IO m&I mag- 
ne\ium chloride. 50 ~cg microsomal protein. 25 mM pKPP 
(sodium salt). various drugs as required and 50 mM Tris- 
HCI buffered to pH 7. I. The total vol was 2 ml and the 
incubation temp \<as 30’. The reaction was started b! the 
addition of microsomc~. and stopped 30 mm later by 7 ml 
ice-cold NaOH. Under these conditions of incubation the 
hrcakdo\\n of pNPP \vas linear \\ith time. Absorbance wa\ 
measured at 420 nm and compared ag,ain5t blanks prepared 
by adding microwmes at the end of the incubation. The 
prc-incubation of cardiac microsomes Lvith various drug\ 
\\a\ carried our at a temp of 30’ for I5 min alter which 
aliquot\ 01 each mixture were withdrawn to start the 
pNPPa$e incubation studies. All reagents Lvere of Analal- 
grade 

The effect of various concns of histamme hydrochloride 
on cardiac microsomal pNPPaae i\ sho\vn in Fig. I. Depres- 
,ion of pNPPaae activity \vas not found to be statisticall) 
5ienilicant helo\v a histamine concn of SOJIM. Inhibition 
ofacti\it! progre\\i\cly increased as the concn of histamine 
~\a\ raised. It reached 65.X ‘i at 4 mM. Pre-incubation oi 
histamine \vith cardiac microwmcs did not influence the 
cxtcnt 01 the dcprcwon of pNPPaw acti\ itv 
Llnev,eaver-Burk analysis of thi, deprc\sion of pNPP& 
activit! (Fig. 2) shotted that histamine v,as acting a\ a 
compctiti\c inhlhitor. The effect of the histamine HI 
antagom5r. prometharine hydrochloride. on cardiac micro- 
wmal pNPPase is \hov.n in Fig. 3. StatIstically significant 
depresvon of pNPPasc activity was not observed below I 
concn of 4 mM (p3h.Y’i ). IIowevcr. prc-incubation ot 
cardiac mlcrowme\ with promcthazine caused ttna do\+ 

I 8 
6 4 3 

log,, [hlstamlne (Ml] 

Fig. 1. The effect of histamine on cardiac microsomal 
pNPPase (circles). Pre-incubation of microsomes with his- 
tamine (triangles) produced no difference in response. 
Concns of histamine of SO /tM and greater produced stat- 
istically significant depression (P i 0.05; N = 8) of 

pNPPase activity. 
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Fig. 2. Lineweaver-Burk plot showing competitive inhi- 
bition of cardiac microsomal pNPPase by 1 mM histamine. 
Enzyme activity is expressed as the reciprocal of O.D. 

measurements. 
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Fig. 3. The effect of promethazine on cardiac microsomal 
pNPPase (circles). Statistically significant depression of 
activity (P < 0.05: N = 6) was observed only at the hlghcst 
concn tested (4 mM). When prometharine aas pre-incu- 
hated with microsomes (triangles), the dose-response curve 
was shifted to the left with significant depression of 
pNPPase activity being produced by concns of 0.2 mM and 

above. 




