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Abstract  

Introduction: Acorus calamus is commonly called as sweet flag and it plays a major role in alternative 

medicine. The extract prepared from rhizome part posesses activity like anticonvulsant, antispasmotic 

and antidepressant etc. Action of phytochemicals of this extract on various systems like CNS, 

Gastrointestinal were analysed in adult rats. But the effects of A.calamus on developing brain in 

young rat offsprings have to be studied. Hence the study was undertaken with the aim, to assess the 

effects of early exposure of A.calamus on behavioural development of wistar rat off springs. Rat off 

springs were divided into two groups. On 3rd postnatal day Group 1 (n=6) was given normal saline 

orally. Group 2 (n=6) was given Ethanolic extract of A.calamus by orally in the dose of 600mg/kg. 

Both group rats off springs were observed for weight gain, ear and eye opening time. After one week 

of postnatal period Geotaxis test and olfactory discrimination test were done. Weight was 

significantly increased in group II when compared to control group. Olfactory discrimination latency 

time was lower in treated group. Average days of Eye and ear opening were better in study group. 

Ethanolic extract of A.calamus can be considered as appetite stimulant in immature rats. It may also 

have positive role in developing brain by promoting the maturation of nervous system. 
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1. Background  

Acorus calamus which is commonly known as Sweet flag/VACHA is a medicinal plant used 

for the treatment of various diseases and disorders. Sweet flag has a very long history of 

medicinal use in Asian herbal practice. Both Siddha and Ayurvedha mentioned Acorus 

calamus for its therapeutic applications. A.calamus is medicinally used for the treatment of 

various ailments like nervous disorders, bronchitis, chest pain, colic, cramps, diarrhea, 

digestive disorders, flatulence, gas, indigestion, rheumatism, sedative, cough, fever, 

bronchitis, inflammation, depression, tumors, hemorrhoids, skin diseases, numbness, general 

debility and vascular disorders [1,2]. Phytochemical analysis of rhizome part of this plant is 

extensively studied, the major compounds present are asarone (beta and alpha isomer), 

saponins, lectins, sesquiterpenoids, lignans, steroids, hydrocarbons, carbonyl compounds, 

alcohols, phenols, furans, and other compounds. Eight new sesquiterpenes and new 

norsesquiterpene named calamusins also isolated from ethanolic extract of A.calamus. Recent 

study supports that in vitro assay of these compounds has hepatoprotective activity [3]. 

Ethanolic extracts of A. calamus, especially alpha-asarone exert an anticonvulsant effect on  

seizures induced experimental animals [4].  

In southern part of Asia at home there is routine traditional practice of administering 

A.calamus to normal new-borns in order to maintain good health. It has also been used in the 

treatment of digestive disorders and childhood colic. But still today there are no scientific 
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studies to support the safety and efficacy of this plant among infants. There is unanswerable 

question that whether A.calamus has positive effects in young developmental brain. Research 

supporting the influence of A.calamus in nervous system of adult rats is available but not in 

rat off springs. Ayurveda also recommends A.calamus for schizophrenia, alzheimer's disease 

and other mental disorders [4, 5]. Though the clear mechanisms are not known, it has 

significant CNS actions such as sedative, hypnotic, tranquilizing, and memory enhancing [6]. 

 

Developing brain of healthy new-borns need package of protein, essential fatty acids, 

vitamins, and minerals, which are helpful for maturation of the nervous system. In first 

postnatal week of rat offsprings, the early exposure of any kind of chemicals may have effect 

on young developing brain. Development of CNS was monitored by assessing its mile stones 

and early behavioural development.In rodents the sense of olfaction and balance was well 

developed at early post natal days. So in this study, weight gain (appetite), olfactory 

discrimination test, geotaxis test and mile stones assessment like eye, ear opening time were 

measured. Previous studies done on adult rats have proved that A.calamus can act over 

exitatory neurotransmitor. The positive roles of A.calamus like anticonvulsant, antidepressant 

are studied in matured rats, but its effect on early postnatal period has to be studied. Hence 

this research work was undertaken with the aim to assess the Effect of early exposure of 

Acorus calamus on developmental stones of Wistar rat off springs. 

 

 

 

2. Methodology  

This experimental study was conducted in the department of Physiology- Meenakshi Medical 

College Hospital & Research Institute after getting the Institutional Animal Ethical 

committee clearance (IAEC No:001/2019). Three Pregnant Wistar rats (Rattus norvegicus) 

were selected and relocated to the Animal House and allowed to acclimatize in current 

environment. Animals were maintained as per CPSEA guidelines. The rats were maintained 

at a room temperature of 20–22◦C, with a 12 h light/dark cycle and humidity around 60 ± 5 

%. The pellets and water was provided at libitum. The adult rats were continued to monitor 

throughout the pregnancy period. Pregnant rats were housed individually in polypropylene 

cages and were allowed to raise their own litters, the litters needed for the growth and 

behavioural development studies alone selected randomly. The same day after birth was 

considered as postnatal day 0 (PN-0). Rat off springs in all three dams were observed for 

their suckling behaviour and health status. First three days of postnatal period was allowed 

for the rats and rat’s litters to adapt to postnatal period. Four litters from each cage total 12 in 

number were picked up for assessment and identification points were marked. They were 

divided into two groups 

 

Group-1: Control group (n=6) – Exposed to normal saline. 

Group -2: Study group (n=6) – Exposed to ethanolic extract of A.calamus. 

 

Preparation of Ethanolic extract of A. calamus 
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Interventional herb – Rhizome part of was A. calamus purchased from CSIR-SIDDHA 

institute Chennai-India. Code number of A. calamus is A27091901C.Authetication certificate 

for A.calamus (148-2709190) was collected from the department of Pharmacognosy in the 

same institute. Ethanolic extract was prepared in central Research lab of MAHER University. 

Rhizome powder of A. calamus was extracted with 95% ethanol for 12 hours in Soxhlet 

extractor. The obtained extract was concentrated using rotary vacuum evaporator at 40- 60°C. 

The concentrated semisolid extract was stored in refrigerator at 2-8°C till further use [7]. 

 

Administration of Ethanolic extract of A. Calamus 

Study group rat litters were given ethanolic extract of A.calamus in the dosage of 

600mg/kg[8] by oral route at  3rd postnatal day. Small size rubber pipette was used to provide 

oral route in order to prevent damage to oral cavity. The following parameters were assessed. 

Birth weight was measured for all the rat litters.     

 

Postnatal growth and maturation development  

Pups were evaluated for weight gain on postnatal days of 0,3,6,9. Eye and ear opening day 

were assessed. 

Geotaxis test: This behaviour was observed once daily on 7th PND. The rodent is usually 

placed in 250 inclined surface in the head downwards position. The stainless grid surface 

allows for grip and allows for the rodent to reorient itself towards an upwards position. 

Scoring is done with three categories: measuring the ability to turn upwards within 60 

seconds given the grade 2, attempted but failed to turn within 60 seconds given as grade 1, 

failure to turn within 60 seconds given as grade 0[9].  

 

Olfactory discrimination: This test was conducted on 9th and 11th PNDs. The apparatus 

consisted of a plastic container 20x8x8cm3 (lxwxh), two small bins, and a clear plastic cover, 

which was placed over the bins and container. One end of the container contained a bin filled 

with clean bedding, while at the other end, there was a bin filled with home cage bedding. A 

3cm2 area demarcated the center of the screen. A line was drawn on the screen above each 

bin. Each pup was placed in the centrally demarcated region on the screen, and the latency to 

enter the home bedding side by crossing the designed line with the front paws and head was 

timed. Central placement of the pup was balanced by altering the pup facing to or away the 

experimenter. This test reflects a nest-seeking response mediated by the olfactory system 

[10]. 

 

Statistical analysis 

Data was presented as mean ±SD. Statistical analysis was done by using graph pad prism. 

Unpaired student’s t test was used to compare the independent groups. P<0.5 was fixed as 

significant.  

 

3. Results  
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Body weight at 3rd, 7th and 14th postnatal days was measured for both groups and 

comparison was done. Though in first week, there was no significant difference, second week 

of postnatal period A.calamus exposed group showed weight gain. 

 

 

 

 

 

 

Table 1: Comparison of body weight between control and study group 

Body weight Control group (n=6) Study group (n=6) P value 

 

3rd PND 5.58±0.45 5.58±0.61 1.0 

7th PND 6.08±0.45 6.42±0.45 0.2 

14th PND 11.67±0.94 14.17±1.21 0.002* 

P<0.5 was fixed as significant. 

 

Graph 1: Comparison of body weight between control and study group 

 
P<0.5 was fixed as significant. 

 

Table 2: Comparison of ear opening days between control and study groups 

Developmental mile 

stones 

Control group (n=6) Study group (n=6) P value 

 

Eye opening time 

(days) 15.17±0.69 14.33±0.47 

0.63 

Ear opening time 

(days) 4.50±0.5 4.17±0.37 

 

0.2 

P<0.5 was fixed as significant. 
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Graph 2: Comparison of ear opening time between control and study groups 

 
Graph 2: Comparison of ear opening time between control and study groups 

 
 

Table 3: Geotaxis test 

Score 

(0,1,2) 

Control group (n=6) Study group (n=6) P value 

 

7th  PND 1.17±0.69 1.67±0.47 0.10 

9th PND 2.00±0.00 2.00±0.00 0.00 

P<0.5 was fixed as significant. 

 

Graph 3: Geotaxis test 
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Table 4: Olfactory discrimination test 

Latency time Control group (n=6) 

(seconds) 

Study group (n=6) 

(seconds) 

P value 

 

8th  PND 14.67±2.69 10.50±1.12 0.005 

10th PND 12.33±1.49 9.33±0.65 0.001 

P<0.5 was fixed as significant. 

Graph 4: Olfactory discrimination test 

 
 

 

4. Discussion 

In this study A.calamus exposed rat off springs got significant weight gain when compared to 

control group. The physiological mechanism behind increased weight could be due to 

appetite stimulant action of A.calamus. Previous studies mentioned that Rhizome powder of 

this plant has been used as a therapeutic agent for anorexia nervosa and it also stimulates 

metabolism [11].  
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Average days of eye opening and ear opening were better in study group than control though 

it was not significant. Geotaxis test which measures the function of vestibular apparatus and 

cerebellum, mean scores of both groups were similar, there was no significant changes. The 

olfactory function which was measured by olfactory discrimination test revealed the 

significant changes in study group. Since there is no study to relate olfactory function with 

A.calamus, the supportive findings were not there. But better development of olfactory 

function is considered as a sign of maturation. A.calamus improved Neurological functional 

score( rota rod performance and grid walking) of middle cerebral artery occlusion (MCAO)–

induced ischaemia in rats [12]. These results could be due to presence of phytochemical beta 

asarone. Previous study confirmed that b -asarone, a component isolated from essential oil of 

A.calamus, is easy to pass through blood–brain barrier, and brain is an important organ of 

distributing of it [13]. Recent evidence has revealed the NMDA (N-methyl-D-aspartate) 

receptor blockade activity of asarone in against N-Methyl-D-aspartic acid (NMDA) or 

glutamate-induced excitotoxicity [14]. A.calamus has neuroprotective effect against restraint 

stress-induced neuronal damage. Post stress induction, treatment with A.calamus enhanced 

the Na+, K+ -ATPase in brain homogenate [15].  

 

Excitatory GABA in the immature brain is thought to play a crucial role in many 

developmental processes including neuronal differentiation and dendritic arborisation [14, 

15]. Na+ channel blockade and activation of GABAA receptors provide a possible mechanism 

for the known anti-epileptic effects of α-asarone [16].  Neurobehavioral changes produced by 

acryl amide were prevented with the treatment by A.calamus rhizome extract [17]. The action 

of A.calamus such as inflence over GABA, NMDA recepter and Na+, K+ -ATPase in brain 

may be helpful for the development of CNS in rat offsprings. 

 

5. Conclusion 

Ethanolic extract of A.calamus improves appetite in young rat offsprings. It also promotes 

olfactory function. But caution should be noted when extrapolating studies performed in the 

immature rat. In future elaborate studies are needed to explore the mechanism of action of 

A.calamus in early days of young rats. 
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