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Abstract-Studies on alkaline phosphatase were conducted in albino rats exposed to rr-octane or II- 
nonane for 2 and 7 days; there was an increase in alkaline phosphatase activity of liver, spleen, and 
bone marrow. Increase in spleen alkaline phosphatase activity persisted up to 42 days after single dose 
of n-octane or n-nonane. Pretreatment u?ith protein synthesis inhibitors, cycioheximide or ethionine 
removed this observed increase of alkaline phosphatase activity in liver and spleen. 

Serum alkaline phosphatase is a well accepted diag- 
nostic tool for many diseases, viz. hepatic disorders 
[l], and bone diseases [2,3]. Intake of many drugs, 
chemicals and solvents results in the increase of 
hepatic alkaline phosphatase activity 14161. This 
increase in liver alkaline phosphatase is often associ- 
ated with induction. Earlier it has been shown from 
our laboratory that treatment of rats with petroleum 
hydrocarbons leads to an increase of hepatic alkaline 
phosphatase activity [7-91. In addition a single dose 
of benzene has been reported to cause an increase 
in hepatic alkaline phosphatase activity even within 
three hours of its administration [lo]. The present 
studies were aimed to delineate the profile of alkaline 
phosphatase in various tissues after n-octane and 
n-nonane administration to female rats. Attempts 
have been made to elucidate the mechanism of 
elevation of liver and spleen alkaline phosphatase 
activity. 

MATERIALS AND METHODS 

Animals. Female adult albino rats (150 2 log) 
drawn from I.T.R.C. Stock Colony, maintained on 
standard Hind liver pellet diet and water ad lib., 
were used throughout the experiment. 

Effect on various tissues. Twenty four animals 
were taken and divided into three groups, eight in 
each. Two groups received n-octane or n-nonane 
(Thomas and Baker, India; 99% chromatographi- 
tally pure) intraperitoneally daily (1.0 ml/kg body 
wt) for 2 or 7 days and the third group which served 
as control received only normal saline. At the end 
of the treatment schedule, animals were killed and 
the tissues were placed over crushed ice; homogen- 
ates of liver, kidney, spleen and brain (10% w/v) 
were prepared in cold 0.25 M sucrose using a 
Potter-Elvejhem type glass homogenizer fitted with 
Teflon pestle 1221. 

For studying effect of single dose, 90 animals were 
taken and divided into 3 groups. Two groups received 
a single dose of n-octane or n-nonane (l.Oml/kg 
body wt) and the third control group received a 
single dose of normal saline. At different days as 
indicated 5 animals were sacrificed from each group. 

Studies with cycloheximide and ethionine. Fifty-six 

animals were taken and divided into 7 groups of 8 
rats each. Cycloheximide or ethionine (both from 
Sigma Chemical Co.. St. Louis, MO) were given 
intraperitoneally at the dose of 1 mg or 70 mgikg 
body wt, respectively, 20min prior to n-octane or 
n-nonane administration (1 .O ml/kg body wt, 
intraperitoneally). 

Enzyme assay. Alkaline phosphatase (EC 3.1.3.1) 
activity in various tissue homogenates and serum 
were assayed using disodium phenyl phosphate as 
the substrate and the liberated phenol was measured 
according to the procedure of Wooton [I I]. 

Protein. Protein was estimated according to the 
method of Lowry et al. 1121, using bovine serum 
albumin as standard. 

RESULTS 

The levels of alkaline phosph~tase activity of var- 
ious organs after the intraperitoneal administration 
of n-octane or n-nonane for 2 or 7 days are given in 
Table 1. The alkaline phosphatase activities of liver, 
spleen and bone marrow were significantly increased 
after 2 and 7 days of exposure. However, change in 
brain alkaline phosphatase was not appreciable. 
Serum alkaline phosphatase activity was significantly 
decreased after 2 days of exposure with a much more 
marked increase after 7 days of treatment. On the 
other hand, kidney alkaline phosphatase activity 
showed a significant decrease both 2 and 7 days after 
administration of the solvents (Tabie 1). 

Enhanced activity in alkaline phosphatase of 
spleen persisted even after 42 days after single intra- 
peritoneal administration of solvents (Table 2). 

Studies with cyclokeximide and etkionine. Results 
given in Table 3 indicate that the increase in the 
activity of alkaline phosphatase as a result of expo- 
sure to n-octane or rz-nonane is blocked by the two 
protein synthesis inhibitors cycloheximide and 
ethionine. 

DISCUSSION 

Administration of petroleum hydrocarbon sol- 

vents like benzene, gasoline or iomex has been 
reported to lead to an increase of hepatic alkaline 
phosphatase activity [S]. In this study it is observed 
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Alkaline phosphatase activity in tissues of female rats 

Table 3. Effect of n-octane or n-nonane (l.Oml/kg body wt) treatment (single 
dose) on alkaline phosphatase (nmoles phenol liberated/mjn/mg of protein) of 
liver and spleen pretreated with cycloheximide (1 .O mgikg body wt) or ethionine 

(70 mg/kg body wt) of female albino rats 

Liver Spleen 

Control 
n-Octane 
n-Nonane 
Cvclohexim~de 
Cycloheximide + n-octane 
Cycloheximide + n-nonane 
Eth~onine 
Ethionine + n-octane 
Ethionine + n-nonane 

Values expressed in units 2 S.E. 
P values: * = < 0.001. 

that the activity of alkaline phosphatase was also 
increased significantly in liver, spleen and bone mar- 
row and decreased in kidney after administration of 
the ahphatic sotvents n-octane and n-nonane for 2 
and 7 days. This differential behaviour of the activity 
in various organs may be due to a variable effect of 
the toxicant on the different isoenzymes or may be 
due to the presence of different metabolities in dif- 
ferent organs. 

The manner in which the hepatic alkaline phos- 
phatase activity increased is not well understood. It 
may be due to de noun synthesis of enzyme or 
decrease in turnover rate of the enzyme, or due to 
other extraneous factors. There have been many 
examples of induction of alkaline phosphatase in 
Go, some of which require de ncwo protein syn- 
thesis (induction) and some of which do not 
(enhancement). It has been found in man that the 
leukocyte alkaline phosphatase level is elevated dur- 
ing stress imposed by a diseased state 1131. Vitamin 
D has been found to increase alkaline phosphatase 
activity [ 141 in the brush border of the chick intestine, 
an event that is att~bnted to increased enzyme syn- 
thesis, since cycloheximide or actinomycin D elim- 
inated this effect [IS]. Liver alkaline phosphatase is 
induced by various chemicals [l&19], by hormones 
[20], or in many liver diseases. 

Thoenen [21] observed that increase in tyrosine 
hydroxylase could be prevented by cycloheximide 
and concluded that induction of enzyme synthesis 
was involved. Similarly, the present study indicates 
that the elevation in liver and spleen alkaline phos- 
phatase activity after exposure to solvents is likely 
to involve induction which is blocked by protein 
synthesis inhibitors, viz. cycloheximide and ethio- 
nine. However, the effect of cycloheximide and 
ethionine on the enzyme is not clearly understood 
and requires further study. 

Similarly alkaline phosphatase activity in liver, 
kidney, spleen, bone marrow and serum after ninety 
days intraperitoneal or dermal administration to rats 
with these solvents, was altered. 

Earlier studies by Rao and Pandya [lo] with ben- 
zene indicated that liver alkaline phosphatase activity 
and lipid peroxidation remains elevated for more 
than a week is also confirmed by present results. 
Increased activity of spleen alkaline phosphatase 
after single intraperitoneal injection of solvents 
remained up to 42 days, whereas hepatic alkaline 

2.70 f 0.21 
5.78 2 0.22* 
6.47 * 0.66* 
2.83 2 0.30 
2.89 t 0.31 
3.59 rt 0.43 
2.60 + 0.25 
2.51 _+ 0.16 
2.61 z 0.07 

16.01 t 1.30 
35.66 t 1.20” 
38.07 % 2.54* 
18.90 i 1.12 
16.47 t 0.96 
18.27 t 1.31 
14.59 t 0.46 
14.91 r 0.60 
12.86 t 1.47 
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phosphatase showed normal level within 10 days, 
may indicate that induced enzyme of spleen is much 
more stable than that of liver. 
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