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   Abstract-The effect of chronic treatment with datura (seed) extract was studied 
   to investigate its effect on the energy metabolism and peroxidative activities in the 

   brain of rats. Datura treatment was found to cause an increase in the activity of 
   brain lipid peroxidase and catalase, while it caused a decrease in the activity of 
   fructose diphosphate aldolase and glucose 6-phosphate dehydrogenase enzyme. 

   A marked reduction was noted in the protein, DNA and RNA contents of datura 
   administered rats.

  The existence of a number of prehistoric 
ceramic vessels, bearing likeness to datura 
fruit, indicates the use of datura in the 
prehistoric period (1). Of late, Mair et al. (2) 
have identified two new substances from 
the seeds of datura, and their structures 
were established to be 2, 3, 5, 6 tetrahydro-9
hydroxy, 1 -H-pyrido (1, 2, 3, 1-m) Q 
carboline-3-one (fluorodaturatin) and 1, 2, 
3, 4, 6, 7-hexahydro-l 0-hydroxyazepine (1, 
2, 3, 1 -m)-/3-carboline-4-one (homo
fluorodaturatin). The effect of a single dose 
of datura (seed), 1.2 mg/kg b.wt. (i.p.), 
has been studied for a period of up to 72 hr. 
The treatment with datura brings about a 
marked curtailment in activity of brain lipid 
peroxidase and catalase while an increase in 
activity of fructose diphosphate aldolase and 
glucose 6-phosphate dehydrogenase in the 
brain of albino rats (3). Likewise in the 
experiment, an increment is noted in the 
protein, DNA and RNA contents of the brain 
after the treatment with datura extract. 
Therefore, in the present probe, the chronic 
datura treatment has been investigated to 
study the activity of peroxidative enzymes 
(lipid peroxidase and catalase) and the 
enzymes related with glucose metabolism 
(fructose diphosphate aldolase and glucose 
6-phosphate dehydrogenase) vis-a-vis pro
tein, DNA and RNA levels in brain of albino 
rats.

        Materials and Methods 

  Sixty male albino rats of the Holtzman 
strain weighing 100-120 g, aged two months 
were used in this study. Rats were ac
climatized to laboratory conditions for two 
weeks prior to onset of the experiments. 
During the period of acclimatization and 
experimentation, the rats were maintained on 
standard diet procured from the Hindustan 
Lever Limited, India and water ad libitum. 
After acclimatization, the rats were divided 
into two equal groups. 
Group I received 1.2 mg/kg b.wt. datura 

  extract in 0.5 ml physiological saline 
  adjusted to pH 9.0, everyday for 3 months. 

Group II received 0.5 ml physiological saline 
  (i.p.), everyday for 3 months, to serve as 

  the control for group I. 
  Dried seeds of datura alba were collected 

from the submontane region of the Garhwal 
Himalayas (India). Seeds were crushed, 
weighed and extracted with 90% ethanol 
for 12 hr. The solvent was allowed to 
evaporate, and the residue was treated with 
hexane (6 hr, 70°C) and then with benzene 

(6 hr, 70°C) in soxhlet apparatus for the 
removal of lipids. The soluble fraction was 
concentrated under reduced pressure at 45
50°C. One hundred grams of crushed seeds 
of datura alba yielded 1.226 g crude viscous 
mass which was then preserved in sealed
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ampoules and stored in a refrigerator. This 
semisolid material was mixed with physio
logical saline to obtain the desired volume of 
injectable solution. The LD50 of the drug 
was determined and fixed to 0.70 g/kg b.wt. 

(i.p.). The datura seed is known to have two 
new substances: 2, 3, 5, 6-tetrahydro-9
hydroxy, 1 -H-pyrido (1, 2, 3, 1-m) j9
carboline-3-one (fluorodaturatin) and 1, 2, 
3, 4, 6, 7-hexahydro-l 0-hydroxyazepine (1, 
2, 3, 1-m)-Q-carboline 4-one (homo
fluorodaturatin) (2). 

  Animals were sacrificed one, two and 
three months after treatment with datura 
extract. Twenty percent brain homogenates 
were used to assay the activity of lipid per
oxidase (4), catalase (5), fructose diphos

phate aldolase (6), glucose 6-phosphate 
dehydrogenase (7), protein (8), deoxyribose 
nucleic acid (9) and ribose nucleic acid (10).

              Results 

  1) Levels of brain-weight: The weight of 
the brain in the control and rats receiving 
datura treatment is shown in Table 1. The 
group of animals treated with datura as well 
as the control group showed a linear increase 
in the weight of the brain. However, the 
increase in the weight of brain of datura 
administered group was higher than that was 
recorded in group treated with normal 

physiological saline. 
 2) Levels of catalase and lipid peroxidase 

activity in brain (Table 2): There was a 

gradual and steady increase in the enzyme 
activity of catalase and lipid peroxidase in 
the brain of rats administered with datura 
extract. The levels of the activity of these 
enzymes increased significantly at each 

point of sacrifice in rats given datura extract

Table 1. Levels of brain weight (g) (Mean±S.D.)

Table 2. Levels of catalase and lipid peroxidase activity in brain (Mean±S.D.)
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Table 3. Levels of glucose 6-phosphate dehydrogenase and fructose diphosphate aldolase activity in 
brain (mean±S.D.)

compared with control rats. 
  3) Levels of glucose 6-phosphate de

hydrogenase (G6-PD) and fructose diphos
phate aldolase (FDA) activity in brain 
(Table 3): The activity of G 6-PD and FDA 
enzyme increased gradually in the brain of 
datura treated rats, until the third month of 
sacrifice. However, enzyme activity of datura 
administered rats remained significantly 
lower than those of the respective control 
values. 
  4) Levels of protein, deoxyribose nucleic 
acid (DNA) and ribose nucleic acid (RNA) 
in the brain (Table 4): The DNA, RNA and 
protein content increased steadily until the 
third month of sacrifice in both the datura 
treated as well as control rats. However, the 
level of contents decreased significantly in 
the rats given datura treatment as compared 
to the respective controls. 

             Discussion 

  In the previous study (3), it was observed 
that a single dose of datura treatment (1.2 
mg/kg b.wt.) brings about a decrease in the 
activity of lipid peroxidase and catalase, 
whereas in the present investigation, the 
activity of these enzymes increases in the 
brain with chronic treatment of datura. This 
may be attributable to an enhanced decom
position of H202 formed by aerobic oxidation 
of reduced flavoproteins (11), after treat
ment with datura. The overall increased

activity of these two peroxidative enzymes 
in datura treated animals as compared to 
normal controls indicates the effectiveness 
and increased decomposition of oxidizing 
agents (12) that are responsible for decreasing 
the production of short chain fatty acids 
and fatty alcohols. On the other hand, the 
chronic treatment of datura causes a marked 
diminution in the activity of glucose 6

phosphate dehydrogenase (G6-PD) and 
fructose diphosphate aldolase (FDA) which 
are related with glucose metabolism. 
However, a single dose of datura elicits an 
increase in the activity of brain G6-PD and 
FDA. This demonstrates that chronic treat
ment with datura causes a stimulatory action 
on the enzyme activity of G6-PD and FDA, 
whereas the follow-up treatment proves to be 
inhibitory to the activity of the enzymes. The 
curtailment in the activity of G6-PD and FDA 
indicates a decrease in the process of 

glycolysis which subsequently decreases the 
uptake and utilization of glucose in the brain 
of datura administered rats. Dodge and 
Takamori (13) have also arrived at a similar 
conclusion after treatment with a single and 
chronic doses of morphine. 

  The results of this study indicate a marked 
decrease in protein, DNA and RNA contents 
of the brain of rats treated with datura. The 
earlier study by the authors (3) had reported 
an increase in the level of protein, DNA and 
RNA following a single injection of datura.



Table 4. Levels of protein, deoxyribose nucleic acid and ribose nucleic acid in the brain (mean±S.D.)
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This is indicative of the fact that protracted 
datura treatment inhibits the synthesis of 
nucleic acids (DNA and RNA). The decrease 
in response to chronic treatment of datura 
may be due to a decreased production of 
ATP which is derived by the activity of G6
PD and FDA enzymes related with the energy 

generating reactions as the ATP has a direct 
bearing on the biosynthetic process of DNA 
and RNA (14). Thus the impairment in the 
activity of G6-PD and FDA accounts for the 
lower levels of DNA and RNA contents in 
the brain of datura treated rats. A marked 
curtailment in DNA and RNA content of the 
brain further substantiates the decrease 
caused in the protein contents of rats adminis
tered with datura extract. The increase in 
brain weight vis-a-vis decrease in protein 
content of rats treated with datura extract 
may be attributed to accumulations of con
stitutents like phospholipids and cholesterol 
in the brain. Mule (15) has also reported an 
enhanced synthetic rate of phospholipids in 
the slices of rat brain cortex after treatment 
with morphine and suggests that the rate of 
synthesis of the former depends upon the 
concentration of the later. Changes as shown 
in the present study may be attributed to the 

presence of 2, 3, 5, 6 tetrahydro -9 hydroxy-1 
H-pyrido (1, 2, 3, 1-m) Q-carboline-3-one 

(fluorodaturatin) and 1, 2, 3, 4, 6, 7
hexahydro-l 0-hydroxyazepine) (1, 2, 3, 1 
m)-i3-carboline 4-One (homofluorodaturatin) 
structures in the datura (seed) extract. 

  The foregoing interpretation of the results 
leads to the conclusion that the chronic 
treatment with datura may increase pero
xidative activities as shown by enhanced 
activity of catalase and lipid peroxidase 
enzyme, while it impairs the activity of 
enzymes related with energy metabolism 
viz. aldolase and glucose 6-phosphate 
dehydrogenase. The present investigation 
further reveals that the chronic treatment 
with datura brings about a marked decrease 
in the nucleic acids (DNA and RNA) me
tabolism and that may thereby cause a severe 
depression in the biosynthetic process of the 
brain. It is quite plausible that an acute dose 
of datura causes increased production of 
ATP in the brain, to which tolerance develops 
during chronic treatment of the animal and

that may subsequently contribute to the 
decrease in the formation of ATP. A study is 
underway to ascertain the possible mecha

nism involved in the acute and chronic 
effects of datura. 
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