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The state of the lysosomal membranes of the rat liver was assessed from the level of free
activity of the lysosomal marker enzymes acid phosphatase and acid ribonuclease and also
by solubilization of the enzymes in the supernatant. In a dose of 30 mg/kg chlorpromazine
had a "labilizing" action on the lysosomal membranes, which was not observed after admin-
istration of stelazine (4 mg/kg). The bromsulfthalein excretion was undisturbed after admin-
istration of both phenothiazine derivatives.

In recent studies of the mechanism of action of phenothiazine drugs attention has been increasingly
concentrated on their effect on biological membranes [2, 4, 9].

This paper gives the results of a comparative study of the action of two phenothiazine derivatives,
chlorpromazine and stelazine, on lysosomal membranes of the rat liver during acute poisoning.

EXPERIMENTAL METHOD

Experiments were carried out on 80 noninbred male rats weighing 150-200 g. Chlorpromazine was
injected intraperitoneally in a dose of 30 mg/ke, stelazine (made in England) in a dose of 4 mg/kg. The ani-
mals were decapitated 1 h after injection of the drugs, when their concentrations in the liver were maximal
[1]. Intact animals, sacrificed at the same time as the experimental, were used as the control. A 10%
homogenate of the liver was prepared in 0.25 M sucrose, pH 7.2 [5, 6]. The fraction of light mitochondria
containing lysosomes was isolated by de Duve's method (5], and the supernatant was obtained by centrifug-
ing the 10% homogenate at 100,000 g for 1 h, The free and total activity of the lysosomal marker enzymes
(acid phosphatase and acid ribonuclease [5, 10]) was determined in the homogenate and the lysosomal frac-
tions, and the "nonsedimenting" enzyme activity was determined in the supernatant. Acid phosphatase
was determined by the method of de Duve et al. [5], and the inorganic phosphorus split off was estimated
by the method of Weil-Malherbe and Green [11]. The results were expressed in yg inorganic phosphorus
split in 10 min, calculated per mg protein. Acid ribonuclease activity was determined at pH 5.8 and in an
RNA concentration of 1 mg/ml, RNA and protein were precipitated with lanthanum chloride in a mixture
of 80% ethanol and 1 N HCI solution. The results were expressed in optical density units (E X 1000) cal-
culated per mg protein.

Statistical analysis of the results was carried out by the parallel line method using Student's cri-
terion. Differences were taken as significant when P < 0.05. In some experiments, to monitor the de-
toxicating function of the liver, the bromsulfthalein test was carried out simultaneously {3].

EXPERIMENTAL RESULTS

After administration of chlorpromazine (Table 1) there was an increase in free acid phosphatase ac-
tivity in the homogenate and lysosomal fraction, indicating increased permeability of the membranestoward
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TABLE 1. Effect of Chlorpromazine on Lysosomal Enzymes of Rat
Liver (M+m)

| Acid phosphatase Acid ribonuclease
Material : - iy~ | total activit free activit
Treatment i?;a(lls%év}’ g)ie(i‘;cg;ov (in E x 100 Oy [ n % of y
rested in 10 min/ | of total) in 10 min/mg total)
mg protein) protein)
Liver homog-
enate Intact animals | 9,95=0,9 [ 3,07£0,43 73,417 10,9+2, Q
Chlorpromazind 13,6=1,2 7,52%0,8 91,7=18,0 13, O"‘I )
P <0,05 <0,01 >0,5 0,5
Intact animals | 15,4=2 2,97%0,17 | 102,0=15,0 14,4=1,4
osom . ,
Lysosomes Chlorpromazing 18,71 6,12==0,68 | 151,0%=15,0 19,822,5
P 0, 25 <0,001 >0,5 >0,5
Intact animals | 4,67+0,43 — 13,7%0,8 —~
Supernatant Chlorpromazind  8,50,87 — 14,0%=1,06 —
P <0,02 >0,6

TABLE 2. Effect of Stelazine on Lysosomal Enzymes of Rat Liver (M<m)

Acid phosphatase Acid ribonuclease
Marerial total actw; free activ- tota}ls a;f?g SBY | free activ-
Treatment lty (in pg ity (in Tn (in ‘lty (in o
tested in 10 min/ in 10 min/mg
mg protein) of total) protein) of total)
Liver homog- . )
enate Intact animals | 8,17+1,5 22,0=1,2 73,4==1.7 80,6
Chlorpromazine| 7,2==1,1 24,011 66,3£5.0 m,OiQ,S
P >0,5 >0,5 >0, >0,
Intact animals | 23,5=7,4 9,3%0,9 102,0=15,0 13,9=1.8
Lysosomes Chlorpromazing 20,1=24,1 10,1=0,8 | 119,9==3,7 9.4=10
P >0,5 >0,5 >0,5 >0,1
Intact animals { 2,69==0,43 -— 13,7=0,8 -
Supernatant opyorpromazine 2,5540.79 — 13,8£0,8 -
p >0,5 >0,5

the substrate (8-glycerophosphate), which could be regarded as evidence of injury to the lysosomal mem-~
brane. An increase in the "nonsedimenting” acid phosphatase activity was observed in the supernatant,
“confirming the previous hypothesis. Acid ribonuclease activity was unchanged, evidently because of dif-
ferences in the bond joining the enzymes to the matrix of the lysosome.

No change in the activity of these enzymes was observed after administration of stelazine (Table 2).
The rate and completeness of elimination of bromsulfthalein from the blood of all the experimental animals
corresponded to that in the controls (Fig. 1).

After administration of large doses of chlorpromazine a "labilizing" action was thus observed on the
lysosomal membranes of the rat liver although the liver function was undisturbed. The absence of changes
in the state of the lysosomes after administration of stelazine can be attributed not only to the use of a
smaller dose of the drug than of chlorpromazine, but also, probably, to differences in the method of in-
teraction between the two phenothiazine derivatives and the lysosomal membrane. Remembering that acid
lipoproteins are responsible for the concentrating of basic dyes and other cationic molecules inside lyso-
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Fig, 1. Dynamics of elimination

of bromsulfthalein by the liver of
rats after 10 and 20 min in con-
trol (I) and experimental (II) ani-
mals (receiving stelazine): n)
number of experiments. Abscissa,
elimination time (in min); ordinate,
percentage elimination,

somes in vivo {7], a mechanism whereby certain phenothiazine
drugs are taken up by the lysosomes of the rat liver can be

postulated.
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