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1. INTRODUCTION: 

Depression is considered as one of the most common psychiatric disorders. By 2020, it is expected to become 

the second leading cause of disease related disability, following heart disease as per WHO [1]. 

It has been reported that currently available treatment of depression is often associated with various 

undesirable side effects. Moreover, it is limitedly effective only in a certain group of the patients [2]. So, a 

search for novel pharmacotherapy for such psychiatric illnesses like depression from the treasure of medicinal 

plants has progressed significantly since past decade. 

Since a long time, Picrorrhiza kurroa commonly known as kaddu or kutakihas been used in indigenous 

system of medicine. This well-known drug is spoken as Dhanvantarigrasta, the plant eaten by Dhanwantari. 

According to Charka Samhita, it has been reported that Picrorrhiza kurroa possesses antistress properties. It 

improves stamina and reduces incidence of gastric ulcers produced by restrain and chemical stress, liver 

damage and mortality induced by Carbon tetrachloride and have a calming effect. Psychosocial stress reduces 

neurogenesis in rodents, whereas chronic treatment with antidepressants increases neurogenesis and blocks the 

effects of stress. Picrorrhiza kurroa has been shown to potentiate the nerve growth factor (NGF) [3], [4]. 

2. MATERIALS & METHODS: 

Procurement of Drug: 

Dried rhizomes of Picrorrhiza kurroa (PK) were procured from local ayurvedic market of Pune, Maharashtra. 

Authentication and extraction: 

Crude drug was authenticated as rhizomes of Picrorrhiza kurroa Royle ex Benth, Scrophulariaceaeat 

Agharkar Research Institute, Pune (Voucher No. 87437). Rhizomes of Picrorrhiza kurroa were powdered and 

alcoholic extract was prepared by soxhletion method. 
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Experimental animals: 

Albino Swiss mice weighing 22-25 g were obtained from National Institute of Toxicology, Pune. Animals of 

either sex were housed in groups of five under standard laboratory conditions of temperature (25 ± 2°C) and 

12hrs/12hrs-light/dark cycles. They had free access to standard pellet chow and water. Experiments were 

conducted between 09.00 and 16.00 hrs. Food was withdrawn 6 hrs prior to drug administration till the 

completion of experiment. The animals were allowed to acclimatize to laboratory conditions for not less than 

10 days after their arrival. All the experiments were carried out in accordance with CPCSEA guidelines and 

approved by AIEC. 

Drug administration: 

Alcoholic extract of Picrorrhiza kurroa(PK) (15, 30 and 60 mg/kg p.o.), Clonidine (0.1mg/kg p.o.) and 

imipramine (10 mg/kg, i.p) were used. 

2.1  Clonidine induced hypothermia: [5] ,[6]  

Mice were administered clonidine (0.1mg/kg p.o.). After clonidine administration the animals were placed in 

individual cage. 30 min before the clonidine administration, mice were treated with vehicle, Picrorrhiza 

kurroa extract (15, 30 and 60 mg/kg p.o.) or imipramine (10 mg/kg i.p.) and the rectal temperature was 

measured at 0, 30, 60, 90 and 120 min using tele-thermometer to constant depth of 2 cms. Difference in the 

rectal temperature was calculated for each time interval with reference to the control. 

Table: 1 Clonidine induced hypothermia (n=6)  

Gr. 

 No. 

Group Treatment and dose 

Observation 

 

1 Control 
Normal Saline (0.3 ml, p.o.)+ 

Clonidine (0.1 mg/kg,   s.c.). 

Rectal temperature 

after each 30 min up to 

2 hrs. 

2 PK-1 
PK (15 mg/kg, p.o.) + 

Clonidine (0.1 mg/kg  s.c.). 

3 PK-2 
PK (30 mg/kg, p.o.,) + 

Clonidine (0.1 mg/kg s.c.). 

4 PK-3 
PK (60 mg/kg, p.o.) + 

Clonidine (0.1 mg/kg, s.c.). 

5 Positive control 
Imipramine (10 mg/kg i.p.) + 

Clonidine (0.1 mg/kg, s.c.). 
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3.  RESULTS & DISCUSSION:  

3.1 Effect of Picrorrhiza kurroa on Clonidne induced hypothermia: 

The hypothermia caused by Clonidine was reversed significantly by PK-1 at 60 & 90 min (p<0.001 & 

p<0.01 respectively), by PK-2 & PK-3 at 60 & 90 min (p<0.05) and by Imipramine at 60, 90 and 120 min 

(p<0.05). 

Table: 3 Effect of Picrorrhiza kurroa on clonidine induced hypothermia (Rectal temperature in ºC). 

Sr. 

No. 

Group 

Rectal temperature in ºC 

0 min 30 min 60 min 90 min 120 min 

1 Control 

35.42 ± 

0.34 

35.78 ± 

0.59 

32.72 ± 

0.20 

32.48 ± 

0.33 

32.30 ± 

0.24 

2 PK-1 

35.42 ± 

0.34 

35.80 ± 

0.28 

33.92 ± 

0.25* 

33.84 ± 

0.29* 

32.46 ± 

0.36 

3 PK-2 

35.42 ± 

0.34 

35.82 ± 

0.20 

33.88 ± 

0.32* 

33.76 ± 

0.26* 

32.44 ± 

0.34 

4 PK-3 

35.42 ± 

0.34 

36.14 ± 

0.25 

33.90 ± 

0.27* 

33.78 ± 

0.28* 

33.74 ± 

0.25* 

5 

Positive 

Control 

36.06 ± 

0.27 

35.74 ± 

0.22 

34.76 ± 

0.23*** 

34.08 ± 

0.26** 

32.52 ± 

0.28 

 

Values are expressed in Mean ± SEM 
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Fig: 1 Effect of Picrorrhiza kurroa on clonidine induced hypothermia 

 

 

  *** = p < 0.001, ** = p < 0.01, * = p < 0.05 

  Data analysed using ANOVA followed by Tukey’s Multiple Comparison Test 

PK-1 = 15 mg/kg dose of Picrorrhiza kurroa extract 

PK-2 = 30 mg/kg dose of Picrorrhiza kurroa extract 

PK-3 = 60 mg/kg dose of Picrorrhiza kurroa extract 

In the model of clonidine induced hypothermia, the PK extract was reported to inhibit the hypothermia. 

Clonidine mediates these activities by agonistic effect on α 2A, α 2B& α2C.  These receptors activates Gi/o, 

decreases cAMP, and inhibits voltage-gated Ca2+ channels and activates Ca2+ dependent K+ channels. 

Clonidine activates α adrenoreceptors, which exists in vasomotor center and hypothalamus. Clonidine is α2 

adrenoceptor agonist, which decreases noradrenaline release and produces fall in the body temperature. 

Antidepressant drugs like imipramine antagonize its action and delay the development of clonidine-induced 

hypothermia. Psychiatric morbidity associated with depression can often be accompanied or even precipitated 

by stress. There is close clinical and biochemical resemblance between depressive symptoms and the response 

to stressful experiences, which led to the hypothesis that depression represents activation of the primary 

mediators of the stress response. As a result, dysregulation of the HPA axis has been implicated in depression 

and its treatment. Clinical data indicates that a subset of patients with depression exhibit hyperactivity of the 

HPA axis, which is normalized after successful antidepressant therapy. [8-12] 
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Novel approaches to enhanced central adrenergic function include the use of α2 adrenergic receptor 

antagonists. This is one of the several activities of the complex atypical antidepressants mianserin and 

mirtazapine. [13] 

The Depletion of biogenic amines (noradrenaline, 5HT, and dopamine) in the brain induces catalepsy, ptosis 

and hypothermia in rodents. [14-22]  

 

4. REFERENCES: 

1.  Lopez AD, Murray CJ. (1998). The global burden of disease, 1990–2020. Nature medicine4 (11):1241–3. 

2. Nestler Eric J, Barrot Michel, DiLeone Ralph J, Eisch Amelia J, Gold Stephen J, Monteggia Lisa M. 

(2002). Neurobiology of Depression. Neuron34: 13–25. 

3. Zhang Z. (2002) Therapeutic effects of herbal extracts and constituents in animal models of psychiatric 

disorders. Life Sci70: 3077–96. 

4. Patani PV, Jani D, Seth AK, Ghaisas MM, Shah N. (2012). Evaluation of Antidepressant Activity of 

PicrorrhizaKurroa in Mice. J pharma sci bio sci res 2(5): 11-17.   

5. Badhe SR, Badhe RV, Ghaisas MM, Chopade VV, Deshpande AD. (2010) Evaluations of 

antidepressant activity of Anacyclus pyrethrum root extract. IntJ Green Pharmacy 79-82. 

6. Voigtlander PF, Triezenberg HJ, Losey EG.(1978). Interactions between clonidine and antidepressant 

drugs: A method for identifying antidepressant-like agents.Neuropharmacology 17(6): 375-38. 

7. Gray JA, Goodwin GM, Heal DJ, Green AR. (1987).  Hypothermia induced by baclofen, a possible 

index of GABAB receptor function in mice, is enhanced by antidepressant drugs and ECS.Br J 

Pharmacol.92 (4):863-70. 

8. Mason BL, Pariante CM. (2006).The effects of antidepressants on the hypothalamic-pituitary-adrenal 

axis. Drug News Perspect.19(10): 603-8. 

9.  Pariante CM, Miller AH.(2001). Glucocorticoid receptors in major depression: relevance to 

pathophysiology and treatment. Biol Psychiatry. 49(5): 391-404. 

10. Nicholas B. (2004). Implication of the hypothalamic–pituitary–adrenal axis in the physiopathology of 

depression. J Psychiatry Neurosci 29(3): 185–193. 

11. Maric NP, Adzic M. (2013).Pharmacological Modulation of HPA Axis in Depression – New Avenues 

For Potential Therapeutic Benefits.PsychiatriaDanubina 25 (3): 299-305 

12. Mukherjee K, Knisely A, Jacobson L. (2004). Partial Glucocorticoid Agonist-Like Effects of 

Imipramine on Hypothalamic-Pituitary-Adrenocortical Activity, Thymus Weight, and Hippocampal 

Glucocorticoid Receptors in Male C57BL/6 Mice. Endocrinology145 (9): 4185–4191. 

13.  (Rogoz Z, Wrobel A, Dlaboga D, Maj J, Dziedzicka-Wasylewska M. (2002).Effect of repeated 

treatment with mirtazapine on the central alpha1-adrenergic receptors.J PhysiolPharmacol.53(1):105-

16. 

http://www.jetir.org/
https://www.sciencedirect.com/science/article/pii/0028390878900096#!
https://www.sciencedirect.com/science/article/pii/0028390878900096#!
https://www.sciencedirect.com/science/article/pii/0028390878900096#!
https://www.sciencedirect.com/science/journal/00283908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gray%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=2827829
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodwin%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=2827829
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heal%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=2827829
https://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=2827829
https://www.ncbi.nlm.nih.gov/pubmed/2827829
https://www.ncbi.nlm.nih.gov/pubmed/2827829
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mason%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=17299602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pariante%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=17299602
https://www.ncbi.nlm.nih.gov/pubmed/17299602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pariante%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=11274650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=11274650
https://www.ncbi.nlm.nih.gov/pubmed/11274650
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC400688/
javascript:;
javascript:;
javascript:;
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wrobel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11939713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dlaboga%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11939713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maj%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11939713
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dziedzicka-Wasylewska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11939713
https://www.ncbi.nlm.nih.gov/pubmed/11939713


© 2019 JETIR June 2019, Volume 6, Issue 6                                                              www.jetir.org (ISSN-2349-5162) 

JETIR1908710 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 719 
 

14.  Barar FSK. Essentials of Pharmacotherapeutics. S. Chand Publication, 2000, 549-551. 

15.  Bowery NG, Hill DR, Hudson AL, Doble A, Middlemiss DN, Shaw J, Turnbull M. (1980). Baclofen 

decreases neurotransmitter release in the mammalian CNS by an action at a novel GABA 

receptor. Nature 283(5742):92–94.  

16.  Gianutsos G, Moore KE. (1978).  Tolerance to the effects of baclofen and gamma-butyrolactone on 

locomotor activity and dopaminergic neurons in the mouse. J PharmacolExpTher207(3):859–869.  

17.  Goodwin GM, De Souza RJ, Green AR. (1985). The pharmacology of the hypothermic response in 

mice to 8-hydroxy-2-(di-n-propylamino)tetralin (8-OH-DPAT). A model of presynaptic 5-HT1 

function. Neuropharmacology 24(12):1187–1194.  

18. Goodwin GM, De Souza RJ, Green AR. (1985). Presynaptic serotonin receptor-mediated response in 

mice attenuated by antidepressant drugs and electroconvulsive shock. Nature 317(6037):531–533.  

19. Gray JA, Green AR. (1987). GABAB-receptor mediated inhibition of potassium-evoked release of 

endogenous 5-hydroxytryptamine from mouse frontal cortex. Br J Pharmacol91(3):517–522.  

20. Gray JA, Green AR. (1987). Increased GABAB receptor function in mouse frontal cortex after 

repeated administration of antidepressant drugs or electroconvulsive shocks. Br J 

Pharmacol92(2):357–362.  

21. Green AR, Heal DJ, Grahame-Smith DG. (1977). Further observations on the effect of repeated 

electroconvulsive shock on the behavioural responses of rats produced by increases in the functional 

activity of brain 5-hydroxytryptamine and dopamine. Psychopharmacology (Berl) 52(2):195–200.  

22. Haefely W. (1977). Synaptic pharmacology of barbiturates and benzodiazepines. Agents Actions 

7(3):353–359 

 

http://www.jetir.org/

