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Effect of Celastrus paniculatus on trace elements of cerebellum in 
ageing albino rats
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As our knowledge of trace elements grows, information about 
precise function and necessity will continue to emerge. Al-
though, each of these elements has multiple physiological 
functions, in chronic excess they are dangerous to one’s health. 
Because both deficiencies and overdoses are potentially dan-
gerous, their intake must be monitored closely.3

Methods

3 months old (young control), 12 months old (early age- con-
trol), 20 Months old (late age- control) and 20 months old 
(late age-treated) male Wister albino rats (weight 120-340g) 
were used in present study. Twelve-hour light and twelve-hour 
dark cycles along with 27 ± 2˚C temperature conditions were 
maintained throughout the experiments. The animals were 
provided standard rat feed and water ad libitum. The study 
was approved by the Institutional animal ethic committee  
(Ref: IAEC/562/02/a/CPCSEA/24-11-2003)

Drug Preparation

The seeds of Celastrus paniculatus were procured from an 
Ayurvedic medical practitioner at Kurukshetra as a single lot 
and sent to the Ayurvedic Department, Kurukshetra and Depart-
ment of Botany, KUK for their verification and botanical identifi-
cation. Powdered seeds were refluxed with ethyl alcohol (95%) 
in the ratio of 1:3 for 30 days with regular shaking 10-15 times 
per day. The extract was filtered using pressure vacuum pump, 
residual was refluxed again with ethyl alcohol (95%) and the 
filtered extract was collected. This process was repeated three 
times and the extract was pooled. The extract was then distilled 
under vacuum to remove all the traces of ethyl alcohol. Brown 
coloured oil was obtained in the trough. This was subsequently 
used for treatment of the experimental animals. 
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Introduction

The trace elements known to be essential for humans and 
unquestionably associated with deficiency symptoms include 
chromium, copper, iodine, iron, manganese, molybdenum, 
selenium and zinc.1 Other trace elements such as arsenic, bo-
ron, cobalt, silicon, tin and vanadium have not been defini-
tively linked to a specific deficiency. They all function within 
various human enzyme systems.2 Taneja et al have report-
ed increased frequency of atresia in rats on a zinc deficient 
feed.3 Variations in zinc content are correlated to changes in 
distribution of specific carrier proteins and variation in albu-
min, dysregulation in the of activity of binding of selected 
hormones and interleukin. Low levels of zinc also enhance 
lipid peroxidation, thus, promoting ageing. Zinc deprivation 
also leads to an alteration in the structure and function of 
DNA as well as various regulatory proteins like RNAases and 
histones that play an important role in gene expression.4  
Elevated copper levels in females taking oral contraceptives 
is responsible for altering amine levels inducing physiological 
and behavioural alteration5 and is associated with increased 
epinephrine and dopamine synthesis in brain and release of 
neurotransmitters.6 A number of copper containing proteins 
and enzymes like cytochrome-C oxidase, superoxide dis-
mutase, gluthathione peroxidase and transferase, tyrosine, 
dopamine, β-hydroxylase, amino oxidase, lysyl oxidase, ceru-
loplasmin and other enzymes of fatty acid metabolism7 are 
known to function only in presence of copper. In addition bu-
tyryl CoA dehydrogenase, and fatty acid CoA dehydrogenase 
require copper traces for their activity.7 There are nine trace 
elements believed to have major physiological role and of 
these iron, zinc and copper are among the most understood 
and worthy of concern.9 
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Drug Schedule

Stock solution of ethanolic extract of Celastrus paniculatus was 
given to late age- treated group orally at a dosage of 2g/kg 
body weight daily at 10 A.M. for 16 days and all the control 
animals were given same amount of distilled water.

Extraction

For the extraction of trace elements, a minimum of 200mg of 
cerebellum tissue was digested in long necked round bottom 
flasks with triple acid (concentrated Nitric acid: 70% - per-
chloric acid: concentrated sulphuric acid, 10:3:1) in the ratio 
of 1:10 (w/v). The contents were heated till most of the triple 
acid mixture evaporated from the flask. The contents of each 
flask were then washed with 2ml of deionized water and were 
stored in plastic vials at 4ºC for further analysis.

Estimations

The concentration of trace elements was determined by atomic 
absorption spectrophotometer installed at Sophisticated Ana-
lytical Instrumentation facility (SAIF), Panjab University, Chan-
digarh. The results obtained from various parameters were 
statistically analysed according to the mentioned statistical 
method.10,11 

Results

Table 1 depicts the results obtained from trace element analyses 
in control and late age- treated animals. Significant variation 
was observed in the copper content in the cerebellum of all 
control and treated rats. In young control animals the copper 
content was 0.255 ± 0.004 (µg/ml). There was decrease in cop-
per content in early age- control (0.240 ± 0.004) and late age- 
control (0.115 ± 0.004) rats. An increase in late age- treated rats 
(0.124 ± 0.004) was observed. Non significant variation was 
observed in zinc content. Young control rats possessed 0.683 ±  
0.004 (µg/ml) zinc content in cerebellum. Early age- controls 
recorded decrease in zinc content 0.598 ± 0.002 (µg/ml). Late 
age- control animals showed the highest level of Zn 0.954 ± 

0.002. Celastrus paniculatus treated rats showed the lowest 
level of zinc 0.457 ± 0.003 (µg/ml) in cerebellum. The highest 
iron 0.390 ± 0 content was observed in cerebellum of early 
age- controls. It was significant at the level of P < 0.01. In 
young control rats iron content was 0.364 ± 0.005 and sig-
nificant decrease in late age-control 0.288 ± 0.005 rats was 
recorded. Treated rats showed increased iron levels 0.358 ± 
0.07 (µg/ml). Manganese content significantly varied in control 
and treated rats. Young control rat had 0.066 ± 0 (µg/ml) man-
ganese content. There was significant decrease in the manga-
nese levels in early age- control (0.022 ± 0.0008) followed by 
significant increase in late age- control (0.087 ± 0.002). The 
late age- control animals showed the highest content of man-
ganese. Treated rats showed decreased content than late age- 
control but higher than young and early age- control. 

Non significant decrease in cobalt content was observed dur-
ing ageing. In young control the highest cobalt content was 
0.084 ± 0.0007 followed by decrease in early age- control 0.83 
± 0 and late age- control 0.006 ± 0.0007 (µg/ml). Treated rats 
showed an increase in cobalt content up to 0.032 ± 0.0007. 

Discussion

Central nervous system controls and co-ordinates all body func-
tions in an organism through its complex integrated circuits. 
In the present study, copper content decreased as the animal 
advanced in age. Decrease in copper concentration during age-
ing is in accordance with the findings of previous workers.7,12 
This decrease in copper content affects the activity of a number 
of enzymes such as cytochrome-C oxidase, glutathione per-
oxidase and transferase, tyrosine, dopamine-beta- hydroxylase, 
amino oxidase, lysyloxidase, ceruloplasmin, enzymes of the 
fatty acid metabolism, ascorbic acid oxidase, erythrocuprein, 
hepatocuprein butyl Co-A, dehydrogenase etc., which in turn 
alter the metabolic activity during development and ageing.7,13 
Although copper is not a part of haemoglobin molecule, yet it 
is involved in enhancing maturation of RBCs14 and formation 
of haemogloblin and influences iron absorption. It is known to 

Table 1: Trace element analyses in control and late age- treated animals

Parameters 3 month old (Young 
control)

12 month old (Early 
age- control)

20 month old (Late  
age- control)

20 month old (Late  
Age- treated )

Copper (μg/ml) 0.255±0.004

(.250-.260)

0.240*±.004 

(.236-.247)

0.115*±.004

(.110-.120)

0.124*±.004

(.117-.128)

Zinc (μg/ml) 0.683±0.004

(.677-.689)

0.598±0.002

(.596-.601)

0.954±.002

(.951-.957)

0.457±.003

(.453-.462)

Iron (μg/ml) 0.364±.005

(.357-.369)

0.390*±0

(.390)

0.288*±.005

(.282-.296)

0.358±.07 

(.351-.366)

Manganese (μg/ml) 0.066±0

(.066)

0.22*±.0008

(.021-.023)

0.087*±.002

(.084-.089)

0.081*±0008

(.080-.082)

Cobalt (μg/ml) 0.084±.0007

(0.083-0.085)

0.083±0

(.083)

0.006±.0007

(.005-.007)

0.032±.0007

(.031-.033)

P < 0.01 (t test)

Values are mean ± S.D. of three replicate. 

Figures in parenthesis show range
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maintain the myelin sheath which surrounds nerve cells15 Cop-
per is a member of the respiratory chain and is involved in the 
formation of melanin pigments and is an important enzyme of 
catabolism that functions with the vitamin pantotheric acid at 
one end of the reaction chain and with cytochrome system at 
the other.16 It is therefore, logical to deduce that variations ob-
served in the copper titer are possibly due to some alterations 
in lipid metabolism (free radicals) and antioxidant defence en-
zymes inequity. This may induce a number of structural, physi-
ological and biochemical alterations in the normal metabolic 
pathway possibly leading toward ageing. 

High serum copper level in patients with diabetes mellitus may 
be attributed to hyperglycaemia that may stimulate glycosy-
lation and release of more Cu ions that accelerates oxidative 
stress17 and HbAIC levels further contributes to the changes in 
the profile of other trace elements in blood. As a result of this, 
it contributes to the degree of higher oxidative stress in pa-
tients of diabetes mellitus.18 Secondly, the fall in tissue Cu/Zn 
ratio adversely affects cytosolic super oxide dismutase resulting 
in alteration of antioxidant defence system.19,20

Induction of copper deficiency is an important enzymatic com-
ponent of antioxidant defense system and increased lipid per-
oxidation may be a contributory factor in the pathophysiology 
of low Cu status.21 In addition, various biochemical changes 
are believed to result from the decreased activity of Cu con-
taining antioxidant enzymes, including super oxide dismutase, 
cytochrome-C oxidase, catalase and glutathione peroxidise.22

C. paniculatus treatment significantly (P< 0.05) enhances the 
activity of copper in late age- treated animals. Although this 
increase is slightly lower but positively correlated with young 
control. This increase was due to extra supplement in copper 
containing protein and enzymes to animals. Copper transport-
ing ATPase of P type domains and N-terminal amino acid bind-
ing motifs regulate copper transport within the cell.23

The concentration of the zinc was lower in early age- con-
trol than young control rats. This decrease of zinc content 
in brain favour findings by Harrison et al and Danscher et 
al.24,25 Cerebellar dysfunction has been associated with acute 
zinc loss.26 Rats, zinc deficient in prenatal and early postna-
tal periods develop abnormal brain.27 Decrease in zinc con-
tent affects the axonal transport, neuronal microtubule and 
tubulin synthesis and assembly.28 Zinc deficiency during the 
critical period for brain growth permanently affects brain 
function, when this deficiency imposed is throughout the 
later part of pregnancy, brain size is decreased, there is a re-
duced total brain cell count and the cytoplasmic nuclear ratio 
is increased, implying an impairment of cell division in the 
brain.29 The data of present study show that there was fur-
ther increase in zinc content in late age- control and decrease 
the zinc concentration in treated animals. 

The supplementation of Zn promotes food intake, linear growth 
and body weight increase.30 High dose Zn supplementation in 
diabetes and normal individuals resulted in more hyperzincuria 
and increase in hemoglobin AIC in both diabetic and normal indi-
viduals.31 Hypertension is a serious public health problem in the 
world. The higher the individual’s blood pressure, the greater are 
the risks for developing heart disease, stroke, renal failure and 
peripheral vascular diseases.32 Hypertension is an important risk 
factor for stroke and accelerates atherogenesis. There is strong 
evidence to support the idea that the rennin-angiotensin system 

(RAS) plays an important role in the pathogenesis of essential 
hypertension and its complications. Angiotensin converting en-
zyme (ACE) the most important component of rennin-angio-
tensin system, is usually associated with hypertension.32 ACE is 
a well known Zn metallo-peptidase that converts angiotensin to 
the potent vasoconstrictor angiotensin II and that degrades bra-
dykinin, a powerful vasodilator, both for the regulation of vascu-
lar tone and cardiac functions.33 A direct increase in Zn levels in 
the plasma with increase in ACE activities may be the reason for 
elevated blood pressure or hypertension.34

We believe that the variation in Zn concentration in different 
age groups of rats is due to the alteration in their physiologi-
cal requirement for Zn. The change is also associated with the 
fact that the physiological demand for Zn emanates as age ad-
vances. 

The iron content in the cerebellum of control and treated 
animal showed an interesting trend. There was a significant  
(P < 0.05) increase in iron content in early age- control group. 
Increase in the iron concentration is due to the high metabolic 
activity in early age- control animals and support the finding of 
Pantopoulos et al.9 It is well established that iron is a prereq-
uisite for haemoglobin synthesis which is a vital pigment for 
the transport of oxygen.35 Late age- control animal showed a 
decrease in iron content and C. paniculatus enhance the iron 
concentration in late age- treated rats. The decreased content 
in late age animals showed the impairment of physiological ac-
tivities in late age animals. This iron deficiency causes a reduc-
tion in myoglobin, cytochrome-C, flavin containing enzymes, 
monoamine oxidase, x-1-glycerophosphate and other enzyme 
leading to impaired reduced bacteriocidal activity of neutro-
phills, impaired DNA synthesis, increased blood and urine cat-
echolamines, and elevated level of thyroxine and reduced level 
of triido thyrionine36 may in a pleiotropic manner induced the 
process of ageing. The drug treatment enhances the concentra-
tion of iron in late age- treated animals in accordance with the 
findings of Hebbrecht et al37, which is due to the maintenance 
of iron homeostasis metabolism and physiological activity in 
late age animals. 

No specific trend of variations in Manganese level was observed 
in the control and treated rats. There was a significant decrease 
in Mn concentration in early age- control. Mn deficiency effects 
cerebral motor function.27 Huley et al demonstrated a relation-
ship between seizure activity and Mn deficiency rats.38 Tanaka 
has presented a preliminary report on low blood Mn levels in 
epileptic patients.39 

Late age- control rats represent a significant increase in Mn lev-
el which decreased by drug administration. The enhanced lev-
els are indicative of its utilization in enzyme activities like blood 
and bone phosphates, arginase required for the urea formation 
and as an activator of carboxylase, cholinesterase, muscle ad-
enosine triphosphatase and other enzymes.40 This increase may 
also be due to enhanced carbohydrate and protein metabolism 
involving Mn dependent intermediate reactions.40

The decreased level of Mn in drug treated animals are due to 
the poor Mn level in drug and the presence of high calcium and 
phosphate level.41 Manganese is a cofactor in a number of en-
zymatic reactions, particularly those involved in phosphoryla-
tion, cholesterol and fatty acid synthesis.4 It is established that 
during ageing cholesterol metabolism and fatty acid synthesis 
is severely affected. 
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Cobalt concentration decreased in the present investigation 
from young control to late age- control rats. The data re-
vealed that there was a non significant lower level of cobalt in  
20 months old rats. Decreased level of cobalt content dur-
ing ageing support the earlier findings of Sharman and col-
leagues.41 We strongly support the findings of Olivieri et al 
and KinCaid et al. They recorded increased Co concentration in  
Alzemier’s patients compared with age matched control.42,43 In-
vestigation of present study is also in favor of cobalt as an in-
ducer of oxidative stress/cell cytotoxicity and the resultant meta-
bolic implications for neural cells. It is therefore good for general 
metabolism and cell that cobalt is reduced during ageing.

C. paniculatus treatment, however, increases the cobalt con-
centration in late age- treated rats. But this increase is negli-
gible as compared to young control animal. 
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