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Running title- Cassia occidentalis, Stress and hyperglycemia 
Author (s):- D.S. Mohale *, A.S. Tripathi, A.V. Chandewar 
   P. Wadhwani College of Pharmacy, Yavatmal-445001, Maharashtra, India.

ADDRESS FOR CORRESPONDENCE
  Deepak Suresh Mohale,

      91, “Gun-Prabha”, Vaishali Nagar

  Behind Nandurkar college, Yavatmal, 445001, M.S.

Mob. No. 09823654965

         E. mail – deepak.mohale@rediffmail.com
                           deepak.mohale@gmail.com 

Abstract:
Background and Purpose

 Chronic stress affects many physiological functions in the body leading to number of disorders including diabetes. Hence present work was designed to study Ethanolic extract of Cassia occidentalis linn. leaves (ECO)  for its hypoglycaemic effect and role of 5-HT1A receptor in chronic stressed rat.
Experimental Approach

Animals divided in 5 groups (n=6) and treated with 500 mg/kg p.o. of ECO alone and in combination with Aripiprazole 2.5mg/kg, i.p. (ECO+ ARI group) and WAY 100635 (0.3mg/kg, i.p.) (ECO+WAY group) for 28 days to assess its effect in immobilized stressed rats. Open field and Hole board test were used for determination of stress in animals followed by blood glucose level and adrenal gland study. 
Key Results

 Animals treated with ECO 500 mg/kg p.o. and ECO+ ARI showed significant (p<0.01) stress resistant activity as compared to negative control. Whereas ECO+WAY treated group showed no significant change in stress related behaviour compared to negative control. Results also demonstrated that there was significant (p<0.01) decrease in blood glucose level and weight of adrenal gland in animals treated with ECO and ECO+ ARI. Whereas, ECO+WAY group showed non-significant change in blood glucose level and weight of adrenal gland as compared to negative control. 
Conclusion and Implications

 Present study concludes, ECO possess antistress and hypoglycaemic activity in immobilized stressed rats by activating 5-HT1A receptor.  
1.0 Introduction
Stress is a physical or physiological stimulus which can generate mental tension or physiological reactions which may lead to illness or a condition due to which body’s homeostasis get affected ( Swati Singh and Ashutosh Kr. Yadav, 2014). In recent time Stress and stress-related disorders are major reasons for diseases, contributing to possibly 75% of all illness. Stress is involved in the etiopathogenesis of variety of chronic diseases ranging from psychiatric disorder such as anxiety and depression, cognitive dysfunctions, endocrine disorders including diabetes mellitus, immunosuppression, male sexual dysfunction, hypertension and ulcerative colitis, peptic ulcer (Enomoto S et al., 2004).
Chronic Stress leads to alteration in the levels of Serotonin (5HT), Nor-adrenaline and Dopamine in brain (Enomoto S et al., 2004). Serotonin (5HT) is one of the most potent neurotransmitters, having numerous effects and associated with many behavioural disorders including anxiety, depression, schizophrenia etc.( Fadda F et al., 2000; Moja EA et al. 1989)] The serotonin 1A receptor (5-HT1A) is a G-protein-coupled receptor which works as a main mediator for serotonergic signalling in the central nervous system( Jans LA et al., 2007; Lesch KP, 2004). The 5HT1A receptor is involved in the development of stress resistance through epigenetic mechanism of histone acetylation( Minoru Tsuji et al., 2014).
In the recent time for the treatment of chronic diseases major focus is given on alternative medicine. Cassia occidentalis linn. plant belongs to the family Caesalpiniaceae has been reported with numerous activities. All parts of the plant have medicinal potential.( Mohammed M et al., 2012) Seed, leaves and roots of this plant are mostly used for its medicinal potential. It is reported for hepatoprotective, laxative, antioxidant, analgesic, antipyretic, anti-inflammatory, antidepressant, muscle relaxant, immunosuppressant, anti-anxiety and anticancer activities (Dalziel JM., 1956; Sheebarani M et al. 2010; Mazmumder MP et al. 2010).
Literatures suggest that Cassia occidentalis was traditionally used for management of Stress and it is well documented by Gurav HB et al. in their research.( Gurav HB et al., 2008) Thus present study evaluates Cassia occidentalis for antistress, hypoglycaemic activity and its possible mechanism for antistress activity in immobilized stress rat. 
2.0 Materials and Method
2.1.Materials
Liquistable glucose kit for determination of blood glucose was purchased from Ambica Diagnostics, Parbhani, Maharashtra (India). WAY-100635 was purchased from Manus Aktteva, Ahmdabad, Gujarat (India). Aripiprazole from Macleods pharmaceutical Pvt. Ltd., Mumbai, Maharashtra (India).
2.2. Animal

Eight weeks old healthy Sprague-dawley rats (180-250g) were used for this study. Animals were housed and maintained as per the guidelines of Committee for the Purpose of Control And Supervision of Experiments on Animals (CPCSEA) and fed with standard pellet diet and water for the entire
animal study. The protocol for all the animal study was approved by the Institutional Animal Ethics Committee (IAEC) with approval no. 650/PO/Re/S/2002/CPCSEA/2016/04.
2.3. Plant Extract 

The leaves of Cassia occidentalis belonging to the family Caesalpiniaceae were collected in the month of October from the local areas of Yavatmal district, Maharashtra, India. The plant material was identified and authenticated by Mrs. A. M. Gaharwar, Programme Coordinator, Krishi Vigyan Kendra, Yavatmal (Ref No. KVK/Ytl/713/2016).  Leaves were dried in shade and then powdered to get a coarse powder. This powder was then extracted with ethanol by maceration process. 
2.4. Preliminary phytochemical screening 
The extract was subjected to qualitative test for the identification of various phytochemical constituents as per the standard procedures (Brinda P, et al., 1981; Lala PK. 1993).
2.5. Experimental design: 

For this study animals were divided into five groups of six animals and 500 mg/kg p.o. ethanolic extract of Cassia occidentalis (ECO) was used as per Saba Shafeen et al.( Saba Shafeen et al. 2012) Group-I (Control Group): - Saline solution was used orally without stressful condition.  Group-II (Negative Control): - Animals were subjected to stressful condition and Saline solution was administered orally Group-III (ECO): - Animals were subjected for stressful condition and 500 mg/kg p.o. ethanolic extract of Cassia occidentalis (ECO) was administered. Group-IV (ECO + ARI): - Animals were subjected for stressful condition and 500 mg/kg p.o. ethanolic extract of Cassia occidentalis (ECO) and Aripiprazole, 2.5mg/kg, i.p. (5HT1A agonist) were administered. Group-V (ECO + WAY): - Animals were subjected for stressful condition and 500 mg/kg p.o. ethanolic extract of Cassia occidentalis (ECO) and WAY 100635, 0.3mg/kg, i.p. (5HT1A antagonist) were administered.

2.6. Induction of stress in rats

Rats were assigned to a daily restraint stress for 6 hour’s × 28 days (Chiba S et al., 2012) in a wire mesh restrainer ( Madhyastha S et al., 2008). This kind of restrainer will only restrict the movements of the animal without causing any pain, discomfort or suffocation.

2.7. Determination of stress in rats

2.7.1. Open-field test

A large plywood box (75×75×29 cm) painted grey with a black grid (15×15 cm squares) on the floor was used for investigational testing. The number of rears (animal on hind limbs), number of grid boxes entered (front 2 paws over a line), time in center 9 squares, and latency to leave the corner box initially, were measured for 10 min (Angela M. Gouirand and Leslie Matuszewich, 2005). 
2.7.2. Hole-board test

The apparatus composed of a gray wooden box (50 cm×50 cm× 50 cm) having four
equidistant holes 3 cm in diameter in the floor. Total locomotor activity (numbers of squares crossed), and the number and duration of head-dippings (when both eyes disappeared into the hole) were recorded for 5 min (Armario A et al., 1991).
2.8. Determination of Blood glucose

Blood from each animal was collected at 28th day. Serum was prepared by 15-min centrifugation at 3000 rpm by using cooling centrifuge. The Glucose level was determined by using the Liquistable glucose (GOD/POD method) kit according to the manufacturer’s instructions (Ambica Diagnostics).
2.9. Measurement of adrenal gland weight

On 28th day, all rats were euthanized and their adrenal glands removed and weighed immediately. The adrenal weight was reported as ratio of 100 mg of the animal’s total body weight ( Garcia AM et al., 2000).
3.0. Statistical analysis

The experimental results were represented as Mean ± SD. Statistical analysis was performed by one way ANOVA for stress resistance activity of ethanolic extract of Cassia occidentalis linn. The Biochemical parameters in blood were statistically analyzed and compared by using Dunnette test in the Instat software.

4.0. Result
Table 1 shows phytochemical study ethanolic extract of Cassia occidentalis linn. Leaves. Qualitative phytochemical examination of ethanolic extract of Cassia occidentalis linn. leaves revealed the presence of alkaloids, tannins, anthraquinones, phenolic flavonoids, flavonoids, carbohydrates, protein, steroids, terpenoids, cardiac glycosides, phlobatannins and devoid of saponin, anthraquinones, anthocyanides.

Table 2 shows the effect of ECO 500 mg/kg p.o. on stressed rats using Open field test. In negative control there was significant decrease (p<0.01) in the number of box entered or latency to inside portion and significant increase (p<0.01) in the number of rears as compared to control, but ECO and ECO+ ARI group shows significant increase (p<0.01) in the number of box entered or latency to inside portion and significant decrease (p<0.01) in the number of rears as compared to negative control. ECO+WAY group shows non- significant (p>0.05) decrease in the number of box entered or latency to inside portion and non-significant increase (p>0.05) in the number of rears as compared to negative control.    

Table 3 show the effect of ECO 500 mg/kg p.o. on stressed rats using Hole board test. Negative control shows  significant decrease (p<0.01) in the number of box crossing and nose poking behavior as compared to control, but ECO and ECO+ ARI  group shows significant (p<0.01) increase in the number of box crossing and nose poking behavior as compared to negative control. ECO+WAY group shows non- significant (p>0.05) decrease in the number of box crossing and nose poking behavior as compared to Group II.    

Table 4 shows the effect of ECO 500 mg/kg p.o. on glucose level of stressed rats. Negative control shows the significant increase (p<0.01) in the level of glucose as compared to control. ECO and ECO+ ARI group shows significant (p<0.01) decrease in the level of glucose as compared to negative control. ECO+WAY group shows non- significant (p>0.05) increase in the level of glucose as compared to negative control.
Table 5 shows the effect of ECO 500 mg/kg p.o. on weight of adrenal gland of stressed rats. Negative control shows the significant increase (p<0.01) in the weight of adrenal gland as compared to control. ECO 500 mg/kg p.o. and ECO+ ARI group shows significant (p<0.01) decrease in the weight of adrenal gland as compared to negative control. ECO+WAY group shows non- significant (p>0.05) increase in the weight of adrenal gland as compared to negative control.
5.0. Discussion 

Present study evaluates the hypoglycaemic activity of ethanolic extract of Cassia occidentalis  by the virtue of its stress resistant potential. In this study stress was produced in animal by immobilization with physical restrainer for 28 days (Chiba S et al., 2012).  Among the different stress models, immobilization is mostly used and accepted for studying stress-induced alterations(Pacak K and Palkovits M., 2001)  as immobilization induced stress is useful for the assessment of  central as well as peripheral mechanisms of stress induced deficits, and for determining the effect of drugs on these deficits (Paré WP and  Glavin GB., 1986).  Open field test and Hole board test are some of the mostly used models for determination of stress in rodents (Kennett GA et al., 1987; Kennett GA et al.,1985; Takeda T et al., 1998). The result of present study in open field test showed that ethanolic extract of Cassia occidentalis 500 mg/kg p.o. exhibited stress resistant activity by significant increase (p<0.01) in the number of box entered or latency to inside portion and significant decrease (p<0.01) in the number of rears as compared to negative control. Whereas in Hole board test, treatment with Cassia occidentalis extract 500 mg/kg p.o. showed significant (p<0.01) increase in the number of box crossing and nose poking behavior as compared to negative control. Result showed singnificant increase in the blood glucose level in stressed animals. This increase in the level of blood glucose is due to the stimulation of HPA axis in stress, leading to increased secretion of glucocrticoids, which promots gluconeogenesis and inhibits utilization of glucose (Paris JM et al., 1987; Scott E., 2011; Nayanatara AK et al.,2009; Hoehn, K. and Marieb, E.N., 2010). This was supported by adrenal gland study, which showed increase in weight of adrenal gland in stressed animal. Treatment with ethanolic extract of Cassia occidentalis 500 mg/kg p.o. showed decreased blood glucose level and weight of adrenal gland in stressed animals. Literatures also suggest that 5-HT1A receptor is involved in development of stress resistance by its agonist through acetylation of histone(Tsuji M et al., 2000; Tsuji M et al., 2001). 5-HT1A receptor agonist is mainly responsible for development stress resistance by acting on 5-HT1A receptor(Miyagawa K et al., 2012). In present study it was observed that Ethanolic extract of Cassia occidentalis 500 mg/kg p.o. along with 5-HT1A receptor agonist  Aripiprazole significantly improve its activity by reducing stress, blood glucose level and weight of adrenal gland. 5-HT1A receptor antagonist WAY-100635 abolished the activity of Ethanolic extract of Cassia occidentalis when given in combination. Thus present study proves hypoglycaemic activity of Ethanolic extract of Cassia occidentalis due to its stress resistant potential by acting on 5-HT1A receptor.

6.0. Conclusion
This study confirms production of hyperglycaemia in stressful condition. Ethanolic extract of Cassia occidentalis linn. at 500mg/kg dose lowers stress, blood Glucose level and adrenal gland weight by reducing stress which in stressed rat. Thus present study proves hypoglycaemic activity of Ethanolic extract of Cassia occidentalis due to its stress resistant potential by acting on 5-HT1A receptor. 
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