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ABSTRACT 

Background: Kampavatari Rasa (KVR) is a classical herbo-mineral formulation used in Ayurveda for managing 
Kampavata, a disorder resembling Parkinson’s disease, often accompanied by depression. 

Aim: To evaluate the effect of KVR on brain neurotransmitter levels in Swiss albino mice under pre-cataleptic and post-
cataleptic conditions, focusing on haloperidol-induced Parkinsonism associated with depression. 

Materials and Methods: Swiss albino mice were divided into pre-cataleptic and post-cataleptic groups. Pre-cataleptic 
groups included: (1) reserpine, (2) reserpine + imipramine, (3) reserpine + KVR-L (100 mg/kg), and (4) reserpine + 
KVR-H (400 mg/kg). Post-cataleptic groups included: (5) haloperidol, (6) haloperidol + reserpine, (7) haloperidol + 
reserpine + imipramine, (8) haloperidol + reserpine + KVR-L, and (9) haloperidol + reserpine + KVR-H. 
Neurotransmitter levels (dopamine, serotonin, and noradrenaline) were estimated from brain tissue homogenates using 
ELISA kits as per manufacturer’s protocol. 

Results: In pre-cataleptic conditions, KVR did not significantly alter noradrenaline or serotonin levels. In post-cataleptic 
groups, both KVR doses significantly increased serotonin levels (p < 0.05), comparable to imipramine, while 
noradrenaline remained unaffected. 

Conclusion: KVR selectively elevates serotonin in post-cataleptic mice, suggesting potential antidepressant activity 
similar to selective serotonin reuptake inhibitors (SSRIs) in Parkinsonism-associated depression. 
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INTRODUCTION 
Kampavatari Rasa (KVR) is a traditional Ayurvedic herbo-
mineral formulation prescribed for Kampavata, a condition 

resembling Parkinson’s disease with associated depressive 
features¹–⁴. KVR contains Tamra Bhasma (calcined 
copper) and Rasasindura (purified mercury-sulphur 
compound), which are believed to enhance therapeutic 
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efficacy¹, ³. Despite centuries of clinical use, systematic 
experimental evidence evaluating its neurochemical 
effects in Parkinsonism with co-existing depression is 
lacking. This study aimed to investigate KVR’s effect on 
noradrenaline and serotonin levels in Swiss albino mice 
under pre- and post-cataleptic conditions using ELISA, 
and to compare its effects with standard drugs such as 
imipramine and benztropine⁵. 

MATERIALS AND METHODS 
Ethical approval was obtained from the Institutional 
Animal Ethics Committee (IAEC Ref No: AJIMS-
IAEC/04/2024). All procedures were conducted according 
to CPCSEA guidelines. Swiss albino mice were randomly 
assigned to experimental groups, and serum 
neurotransmitter levels were measured using ELISA⁶. 

Experimental Design: Swiss albino mice were randomly 
assigned to seven groups. Blood was collected via cardiac 
puncture, and serum noradrenaline and serotonin levels 
were measured using ELISA. 

PROCEDURE 

Cataleptic score was assessed after administration of 
haloperidol using the standard bar test. The duration for 
which the animal maintained an imposed posture with 
both forelimbs placed on a horizontal bar was recorded. 
Termination of catalepsy was considered when the animal 
removed at least one forelimb or moved its head⁷-⁹. 

Reserpine was administered to induce monoamine 
depletion and evaluate hypothermia reversal. 
Antidepressant activity was assessed using the tail 
suspension test, where the duration of immobility during a 
5-minute suspension period was recorded as an index of 
behavioural despair¹⁰, ¹¹. 

Neurotransmitter levels were quantified using the enzyme-
linked immunosorbent assay (ELISA) method. Brain 
tissues were homogenized in appropriate buffer, 
centrifuged, and the supernatant was used for the 
estimation of dopamine, serotonin, and noradrenaline 
using commercially available ELISA kits, following the 
manufacturer’s protocol¹² (TMR Scientific Technologies 
Pvt. Ltd., Hyderabad, Telangana, India) ¹². 

 

Table 1: Drug Administration 
Group Treatment Dose / Route 

1 Distilled water 0.1 ml, Oral 
2 Reserpine 2.5 mg/kg, i.p. 
3 Haloperidol 1 mg/kg, i.p. 
4 KVR-L 100 mg/kg, Oral 
5 KVR-H 400 mg/kg, Oral 
6 Imipramine 10 mg/kg, Oral 

KVR-LD: Low dose of KVR (100 mg/kg); KVR-HD: High dose of KVR (400 
mg/kg). i.p: Intraperitoneal route; Oral: Administered by oral gavage. Reserpine 
was dissolved in normal saline before administration. All doses are expressed in 
mg/kg body weight. Distilled water served as control. 

STATISTICAL ANALYSIS 
Data were expressed as mean ± SEM. One-way ANOVA followed by Dunnett’s post hoc test was used; p < 0.05 was 
considered significant. 

RESULTS 

Tables 2–5 and Fig 1 depict detailed neurochemical values for all groups. 

Table 2. Effect of Kampavatari Rasa on Nor-adrenaline level in pre-cataleptic mice 
model 

Test performed Mean ±SD (ng/ ml) P value 
Control 2080±231.21 - 

Reserpine 1797.77±124.90 >0.05 
Reserpine + Imipramine 2351.11±317.75 >0.05 

Reserpine + + KVR-L 1999±166.51 >0.05 
Reserpine + KVR-H 1806±134.93 >0.05 

Values are expressed as Mean ± standard deviation (SD) in ng/ml. KVR-L: 
Kampavatari Rasa low dose; KVR-H: Kampavatari Rasa high dose. All treatments were 
compared with control group. Statistical significance was considered at p < 0.05; values 
>0.05 indicate non-significant differences. 

 

Table 3. Effect of Kampavatari Rasa on serum Nor-adrenaline level in   Post-cataleptic 
Swiss albino mice model 

Test performed Mean ±SD (ng/ ml) P value 
Haloperidol 1523.88±411.76 - 
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Haloperidol+ Reserpine+ 1408.44±317.42 >0.05 
Haloperidol Reserpine+ impramine 1687.77±232.94 >0.05 

Haloperidol + KVR-L 1515.00±312.39 >0.05 
Haloperidol + KVR-H 1656.11±153.03 >0.05 

Haloperidol+ Reserpine + Benztropine 1696.66±189.22 >0.05 
Haloperidol+ Benztropine 1880.00±285.27 >0.05 

Values are expressed as Mean ± standard deviation (SD) in ng/ml. KVR-L: Kampavatari 
Rasa low dose; KVR-H: Kampavatari Rasa high dose. All treatments were compared with 
the haloperidol-treated group. Statistical significance was considered at p < 0.05; values 
>0.05 indicate non-significant differences. Imipramine and benztropine were used as 
standard reference drugs. 

 

Table 4. Effect of Kampavatari Rasa on   serum Serotonin level in pre-cataleptic mice model 
Test performed Mean ±SD (ng/ ml) P value 

Control 922.26±30.72 - 
Reserpine 789.16±79.37 >0.05rol 

Reserpine + Imipramine 917.85± 53.37 >0.05rol 
Reserpine + + KVR-L 950.83±18.4318 >0.05rol 
Reserpine+ KVR- H 892.02± 68.24 >0.05rol 

Values are expressed as Mean ± standard deviation (SD) in ng/ml. KVR-L: Kampavatari Rasa low dose; 
KVR-H: Kampavatari Rasa high dose. All treatments were compared with the control group. Statistical 
significance was considered at p < 0.05; values >0.05 indicate non-significant differences. Imipramine was 
used as the standard reference drug. 

 

Table 5. Effect of Kampavatari Rasa on serum Serotonin level in post-cataleptic mice model 
Test performed Mean ±SD (ng/ ml) P value 

Haloperidol 980.11±30.63 - 
Haloperidol+ Reserpine 672.26±50.80 >0.05 

Haloperidol + Reserpine+ impramine 705.23±20.50 >0.05 
Haloperidol + KVR-L 934.88±34.94 <0.05 
Haloperidol + KVR-H 979.16±28.74 <0.05 

Haloperidol+ Reserpine_+Benztropine 850.23±17.54 >0.05 
Haloperidol+ Benztropine 939.28±15.71 >0.05 

Values are expressed as Mean ± standard deviation (SD) in ng/ml. KVR-L: Kampavatari Rasa low dose; 
KVR-H: Kampavatari Rasa high dose. All treatments were compared with the haloperidol-treated group. 
Statistical significance was considered at p < 0.05; values <0.05 indicate statistically significant differences. 
Imipramine and benztropine were used as standard reference drugs. 

 
OVERALL RESULTS Noradrenaline Levels: 
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• Pre-cataleptic model: KVR-L and KVR-H did not 
significantly alter noradrenaline levels compared to 
control or standard groups. 

• Post-cataleptic model: No significant changes were 
observed in noradrenaline with KVR treatment. 

Serotonin Levels: 

• Pre-cataleptic model: KVR did not significantly 
affect serotonin. 

• Post-cataleptic model: KVR-L and KVR-H 
significantly increased serotonin levels (p < 0.05) 
comparable to imipramine, indicating a selective 
serotonergic effect. 

DISCUSSION 
Parkinson’s disease is a progressive neurodegenerative 
disorder characterized by dopaminergic neuronal 
degeneration in the substantia nigra, leading to motor 
symptoms such as tremor, rigidity, and bradykinesia. Non-
motor symptoms, particularly depression, are associated 
with alterations in serotonin and noradrenaline pathways 
in addition to dopamine deficiency¹³-¹⁵. 

Haloperidol-induced catalepsy is a well-established 
experimental model of Parkinsonism that mimics 
dopaminergic blockade at D2 receptors in the nigrostriatal 
pathway¹⁶–¹⁸. Reserpine-induced monoamine depletion is 
widely used to simulate both depressive symptoms and 
Parkinsonian features¹⁹. 

In the present study, KVR did not significantly alter 
noradrenaline levels, suggesting minimal involvement of 
catecholaminergic pathways. However, a significant 
increase (<0.05) in serotonin levels was observed in post-
cataleptic conditions, comparable to standard 
antidepressants, indicating a serotonergic mechanism of 
action²⁰, ²¹. 

These findings support emerging evidence that 
serotonergic modulation plays a key role in managing 
depression associated with Parkinsonism, comparable to 
the mechanism of selective serotonin reuptake inhibitors 
(SSRIs), and independent of dopaminergic restoration²⁵. 
Furthermore, metal-herb synergy in Ayurvedic 
formulations may enhance neuroprotection through 
antioxidant and mitochondrial stabilizing effects²⁶, ²⁷. 

Limitations and Future Directions: This study primarily 
focuses on neurotransmitter analysis. However, 
incorporating additional parameters such as cataleptic 
scoring, evaluation of hypothermia reversal, along with 
dopamine estimation, behavioural assessments (including 
tail suspension test), and histopathological examination of 
nigrostriatal neurons, would provide more comprehensive 
mechanistic insights. 

CONCLUSION 
Overall, KVR demonstrates potential dual benefits in 
improving serotonergic neurotransmission and alleviating 
depressive components associated with Parkinsonism, 
supporting its traditional Ayurvedic indications. 
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