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ABSTRACT 

Present research work was performed to evaluate the learning and 

memory improving activity of rosemary in rat by using double y- maze 

test. A behavioural abnormality was studied in rats by using double y 

maze test. Rats of either sex were divided into 4 groups of 6 animals in 

each group. Group I- DMSO control, Group II- Rosemary (300 mg/kg) 

treated Group III- Rosemary (300 mg/kg) + Piracetam (100 mg/kg), 

Piracetam (100 mg/kg) standard. All the test solution were freshly 

prepared daily and administered to animal for 5 days by oral route. On 

first day, second day, third day, fourth day, and fifth day, each animal 

was checked to evaluate learning and memory improving effect by 

using double y- maze. Our result showed that rosemary (300 mg/kg), 

rosemary 300 mg/kg + Piracetam 100 mg/kg and Piracetam (100 mg/kg) significantly 

increases the number of entries into reference arm and working arm and in the double y- 

maze test rosemary (300 mg/kg), rosemary (300 mg/kg) + Piracetam (100 mg/kg) and 

Piracetam showed the significantly increased the number of entries in the goal arm and 

decreasing the latency time to reaches the goal arm. These result support that rosemary (300 

mg/kg) improving the learning and memory effect. Rosemary 300 mg/kg is sufficient dose to 

give learning and memory improving effect in rats. Rosemary is less potent than Piracetam in 

rat. 

 

KEYWORDS: Rosemary Oil, Piracetam and double Y-maze. 

 

INTRODUCTION 

Memory disorder are the Problems with memory and at least one other cognitive function 

(learning, reasoning, language, spatial ability and orientation, and handling complex tasks) 
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that are severe enough to interfere with activities of daily living. Memory disorders can be 

caused by one or more factors, including: aging, trauma, substance abuse, heredity (inheriting 

genes associated with Alzheimer’s or Huntington’s disease), narrowing of the arteries that 

provide blood flow to the brain, cardiovascular diseases, untreated infectious or metabolic 

diseases, brain tumors, vitamin deficiencies. There are various diseases which cause the 

memory disorder or memory impairment but the main is dementia. Dementia is a descriptive 

term rather than a diagnosis. The most common form of dementia is Alzheimer disease. Other 

types include vascular dementia, front temporal dementia, and Lewy body dementia. Years 

ago, dementia was often called “senility” It was even thought to be a normal part of aging. 

It’s caused by ongoing damage to cells in the brain. 

 

The memory formation involves a series of biochemical changes in several areas of the 

central nervous system, including the hippocampus. The biochemical events involved in 

memory formation initial include the activation of N-methyl-D-aspartate and metabotropic 

glutamate receptors and biochemical cascade in neurons. It is important to have knowledge 

about the prevalence and magnitude of memory impairment, as early diagnosis might delay 

memory loss and disease progression otherwise its lead to dementia disease. 47 million 

people worldwide were living with dementia in 2016. Rosmarinus officinalis L. (family, 

Lamiaceae), commonly known as rosemary is one of the most popular herb cultivated all 

over the world. Both fresh and dried leaves of rosemary have been used for their 

characteristic aroma in food cooking or consumed in small amount as herbal tea, while 

rosemary extracts are routinely employed as natural antioxidant to improve the shelf life of 

foods. The European Union has approved rosemary extract as a safe and effective natural 

antioxidant for food preservation. The plant is also known to be employed in traditional 

medicines in many countries even far beyond its native Mediterranean region where it grows 

wild. Among the pharmacologically validated medicinal uses of rosemary are antibacterial, 

anticancer, anti-diabetic, anti-inflammatory and antinoceceptive, antioxidant, antithrombotic, 

antiulcerogenic improving cognitive deficits, and ant-diuretic & hepatoprotective effects. The 

other major use of rosemary is in the perfumery industry where the essential oils are 

employed as natural ingredients of fragrances. Number of synthetic drugs are being used as 

standard treatment for memory, they have adverse effect that a limit the therapeutic 

treatment. Traditional herbs are used for memory which may offer advantage in term of 

safety and tolerability, possibly by improvement in patient compliance. Rosemary extract 

shows a wide range of pharmacological potentialities: however; little is known about its 
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learning and memory properties. Major researches are not  found on learning and memory 

properties of rosemary and none of the study of rosemary is found to be carry out on double 

Y-maze test, so the aim of present study to assess the learning and memory potential of 

rosemary oil in rats, using double Y-maze and T-maze apparatus (Aigbogun et al., 2017).    

 

Plant Profile 

Leaves are leathery, opposite, strongly recurved, fringed margins and with prominent midrib. 

Size of The leaf is 1.0-2.5 cm long and 4 cm width. The upper surface of the leaf is green 

colored and the lowered Surface is grey somewhat wooly due to numerous trichomes. The 

margins are entire and strongly revolute with obtuse apex, tapering and non petiolate base. 

Typical labiates hairs contain the volatile oil, of which the BP specifies a minimum content of 

1.2% calculated on the anhydrous drug. It has spiciform inflorescences of white or blue 

flowers, with the two stamens projecting far beyond the corolla. 

 

Rosemary oil is colourless to pale yellow with characteristic flavour and camphoraceous 

taste. The specific Gravity is 0.894-0.912, refractive index 1.464-1.476 and has an optical 

rotation of 5-10°. The oil is insoluble in water, soluble in 10 volumes of 80% of alcohol the 

acid value is not more than 1.0. (Kokate et al., 2010). 

 

Medicinal uses 

It is used as carminative, rubifacient, stimulant and as flavouring agent for liniments, hair 

lotions, inhaler, soaps and cosmetics (Kokate et al., 2010). Rosemary leaves have many 

traditional uses based on their antibacterial and spasmolytic actions. Used orally for the 

treatment of dyspeptic complaints (British Herbal, 1996) and in external applications for 

supportive management of rheumatic complaints and circulatory disorders (Blumenthal, 

1998). Aetheroleum Rosmarini crude drug may enhance cognition. It is used as a diaphoretic, 

digestant, diuretic, esmmenagogue, laxative and tonic (Bedevian, 1994). It also used in the 

management of headache, menstrual disorders, nervous menstrual complaints, tiredness, 

defective memory, sprains and bruises. The plant is scientifically proved to possess anti-

inflammatory activity (Lo et al., 2002), antioxidant activity (Del Bano et al., 2003), 

antihepatotoxic activity (Fahim et al., 1999), antinephrotoxic activity (Makino et al., 2002), 

antimicrobial activity antitrypanosomal activity (Abe et al., 2002), antispasmodic effects 

(Lis-Balchin., 1996), osteoclastic effects (Muhlbauer et al., 2003), enzyme induction 

(Debersac et al., 2001), immune stimulant activity (Hur et al., 2004). 
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MATERIALS AND METHODS 

Plant Material 

Preparation of rosemary oil 

The leaves of the rosemary plant is collected, cleaned and dried under the shade. The leaves 

of plant will be ground in a grinder obtained from the 5g of powder to extract the essential oil 

by the steam distillation, the rosemary leaves powder will be placed in the glass column, of 

which the lower and higher parts were connected to a water flask and a condenser, 

respectively. The water vapour produced in the flask crosses the plant powder charged with 

essential oil then to the condenser, where it condensed. After condensation, the oil is 

separated from water by decantation. 

 

Authentication 

The collected leaves and Acyranthes aspera plant was authenticated by Department of Plant 

Science, M.J.P. Rohilkhand University, Bareiily. Authentication number is RU/PS/2016/415. 

Animals: Albino rats (150-200gm) will be selected from the animal house of department of 

pharmacy, M.J.P Rohilkhand University, Bareilly. Animals were housed in the group of 6 

and fed on standard pellet diet and water ad libitum and kept in environment controlled room 

at 25+20% humidity with 12h light and dark cycle. 

Drugs and Chemicals: Drug solution was freshly prepared before use. Piracetam was diluted 

with distilled water. Rosemary oil diluted with dimethyl sulfoxide (DMSO). 

 

Double Y-maze apparatus   

This apparatus was standardized by Paul E Mallet. The double Y-maze apparatus is used to 

evaluate memory in rats. The double Y-maze is a task in which reference memory and 

working memory are dissociable. Assessment of reference memory, which takes place in the 

first half of the maze, is conducted with use of a task which remains constant over trials. 

Assessment of working memory, which takes place in the second half of the maze, is 

conducted with the use of a task which requires recall of the starting position from the first 

half of the maze. Each arm of the double Y-maze is 35cm long and extends from the central 

stem (45cm long and 17cm wide) at 1200 angle. The floor is constructed of parallel 17 cm 

long of plywood. The walls of the maze are constructed of 1 cm thick plywood. Removable 

wooden doors are used to permit or restrict entry into each half of the maze. The doors and 

maze wall (26 cm high) is painted smock grey. (Mallet et al., 2011). 
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Fig. 1: Image of double Y-maze. 

 

EXPERIMENTAL PROTOCOLS 

Treatment 

Rats of either sex were divided into 4 groups of 6 animals in each group as mention below. 

All the test solution were freshly prepared daily and administered in animal for 5 days by oral 

route. 

 

Experimental protocols for Double Y-maze 

Table.1:  Groups of rats for Double Y-maze test. 

GROUPS  TEREATMENT 

I   DMSO (10ml/kg, p.o.) 

II   Piracetam (100mg/kg, i.p.) 

III   Rosemary (300mg/kg, p.o.) 

IV   Piracetam (100mg/kg, i.p.) + rosemary oil (300mg/kg, p.o.) 

 

DMSO Treated Group (Group I, N=6) 

Rats were administered dimethyl sulfoxide (DMSO) (10 ml/kg, 10 ml/kg, p.o.) 30 min before 

conducting double Y-maze trial on day 1 to day 5. 

 

Piracetam Treated Group (Group II, N=6) 

Rats were administered Piracetam (100 mg/kg, i.p.) 30 min before conducting double Y-maze 

trial on day 1 to day 5. 

 

Rosemary Treated Group (Group III, N=6) 

Rats were administered rosemary (300 mg/kg, p.o.) 30 min before conducting double Y-maze 

trial on day 1 to day 5.  
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Piracetam and Rosemary Treated (Group IV, N=6) 

Rats were administered Piracetam (100 mg/kg, i.p.) and rosemary (300mg/kg, p.o.) 30 min 

before conducting double Y-maze trial on day 1 to day 5. 

 

Double Y-maze procedure 

Place a small piece of froot loops cereal in the central food cup (C) and in one of the goal 

boxes in the second half of the maze (either A or B) Insert a door on the far side of box C and 

at either box A or B. whichever one will serve as the start position on the trial. Place the rat in 

the box which is blocked by a door. If the rat is place in box A, then the correct reference 

memory choice is C, and the correct working memory choice is A’. if the rat is placed in box 

B, then the correct reference working memory choice is also C but the correct working 

memory choice is B’. so that trials beginning in box A are rewarded in boxes C and B’ and 

trials beginning inbox B are rewarded in boxes C and A’. Remove the rat when the second 

goal box is reached (A’ or B’), Repeat process for the desired number of trials which 

constitute a session until criterion is reached and collect the data. 

 

 

Fig. 2:  Sketch of double Y-maze. 

 

The rat was placed individually in the start place A and the following parameters were noted 

for a period of 3 minutes. 

 

Reference memory 

Which takes place in the first half of the maze is conducted with the use of a task which 

remains constant over trial. Rats are randomly placed in one of two arms and must traverse 

the stem for food reward. 

 

Correct working memory 

Which takes place in the second half of the maze is conducted with the use of a task which 

requires recall of the starting position from the first half of the maze. 
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STATISTICAL ANALYSIS 

RESULTS 

All result were expressed as mean ± SEM. Data was analyzed using one way ANOVA 

followed by Dennett’s test pad prism. P ˂ 0.05 was considered to be statistically significant. 

 

Following groups are evaluated by using double Y-maze during trial conducted on first day to 

fifth day. The following parameters noted down i.e. reference memory and working memory 

during 180 sec According to these parameter graphs were plotted and their learning and 

memory activity was evaluated. 

 

EFFECT OF DRUG ON REFERENCE MEMORY 

Table 2: Effect of drug on reference memory. 

Treatments Day 1 Day 2 Day 3 day 4 Day 5 

Dmso 4.1 ± 0.307 4.8  ± 0.447 5  ± 0.683 3.6  ± 0.421 4.1  ± 0.542 

Rosemary oil 7.8 ± 0.983 6.6 ± 0.477 7.16 ± 0.494 8.3 ± 0.494 8.83 ± 0.421 

Rosemary oil+ 

piracetam 
7.3 ± 0.494 6.6 ± 0.802 7.8 ± 0.307 9 ± 0.632 9.1 ± 0.307 

Piracetam 7.6 ± 0.421 8.1 ± 0.421 8.6 ± 0.333 9.1 ± 0.223 9.5 ± 0.307 
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Fig. 3: Effect Of Drug On Reference Memory. 

 

Rosemary (300 mg/kg, p.o.) when compared to Piracetam (100 mg/kg, i.p.), Piracetam (100 

mg/kg, i.p.) + rosemary oil (300 mg/kg, p.o.) and DMSO (10 ml/kg, p.o.) administered 

groups. There was found to be significant increase (p < 0.0001) reference memory in 

Piracetam (100 mg/kg, i.p.) + rosemary oil (300 mg/kg, p.o.) as compared to Rosemary (300 

mg/kg, p.o.) and and DMSO (10 ml/kg, p.o.) while decrease reference memory in rosemary 

oil (300 mg/kg, p.o.) as compared to Piracetam (100 mg/kg, i.p.) groups.  
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Piracetam (100 mg/kg, i.p.) + rosemary oil (300 mg/kg, p.o.) when compared to Rosemary 

(300 mg/kg, p.o.) and Piracetam (100 mg/kg, i.p.) administered groups. There was found to 

be significant increase (p < 0.0001) reference memory in Rosemary (300 mg/kg, p.o.) and 

Piracetam (100 mg/kg, i.p.) administered groups.  

 

Table 3: Effect of drug on correct working memory. 

Treatment Day 1 Day 2 Day 3 Day 5 Day 6 

Rosemary oil 6  ± 0.516 6.1  ± 0.703 
6.5  ± 

0.428 

6.8  ± 

0.307 

7.6  ± 

0.421 

Rosemary  oil  

+Piracetam 

6.6  ± 

0.210 
7.1  ± 0.401 

7.3  ± 

0.494 

7.5 ± 

0.223 

8.1 ± 

0.401 

Piracetam 
7.1 ± 

0.417 

7.3 ± 0.333 

7.6 ± 0.210 

8.3 ± 0.201 

8.8 ± 0.307 

7.6  ± 

0.210 

8.3  ± 

0.210 

8.8  ± 

0.307 
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Fig. 4: Effect of drug on correct working memory. 

 

Correct working memory of the mean value obtained from double Y-maze, conducting trials 

on day 1, day 2, day 3, day 4 and day 5. Rosemary (300 mg/kg, p.o.) when compared to 

Piracetam (100 mg/kg, i.p.) and Piracetam (100 mg/kg, i.p.) + rosemary oil (300 mg/kg, p.o.) 

administered groups. There was found to be significant increase (p < 0.0001) correct working 

memory in Piracetam (100 mg/kg, i.p.) as compared to Piracetam (100 mg/kg, i.p.) + 

rosemary oil (300 mg/kg, p.o.) and Rosemary (300 mg/kg, p.o.) Piracetam (100 mg/kg, i.p.) + 

rosemary oil (300 mg/kg, p.o.) when compared to Rosemary (300 mg/kg, p.o.) and Piracetam 

(100 mg/kg, i.p.) administered groups. There was found to be significant increase (p < 

0.0001) working memory in Rosemary (300 mg/kg, p.o.) and Piracetam (100 mg/kg, i.p.) 

administered groups. 
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DISCUSSION 

In the present study, the learning and memory activity of rosemary oil in rats was studied by 

using double Y-maze and T-maze apparatus. Rosemary oil 300mg/kg given orally to the 

groups of rats  for continue 5 days at a same time, same environmental condition and trial 

was taken daily after 30 min given the rosemary oil (test drugs) on T-maze and double Y-

maze. DMSO (control group) given orally to the groups of rats for continue 5 days at a same 

time, same environmental condition and trial was taken daily after 30 min given the DMSO 

on T-maze and double Y-maze. Piracetam (100 mg/kg, i.p.) given to the groups of rats for 

continue 5 days at a same time, same environmental condition and trial was taken daily after 

30 min given the Piracetam (100 mg/kg, i.p.), on T-maze and double Y-maze. Rosemary oil 

(300 mg/kg, p.o.) + Piracetam (100 mg/kg, i.p.) given to the groups of rats  for continue 5 

days at a same time, same environmental condition and trial was taken daily after 30 min 

given the rosemary oil (300 mg/kg, p.o.) + Piracetam (100 mg/kg, i.p.), on T-maze and 

double Y-maze. The present study shows that rosemary oil 300 mg/kg temporary improves 

the memory and have positive effect on memory. (Camila et al., 2012). 

 

CONCLUSION 

Finally it may be concluded that, rosemary oil (300 mg/kg) exert learning and memory 

enhancing effect in rats. The learning and memory improving effect of rosemary oil may be 

due to attributing to its neuroprotective effect, but the effect of rosemary oil is less potent 

than Piracetam. 

 

Thus, inclusion of rosemary oil in our normal diet and its use as a nutritional supplement may 

have a tremendous potential for health improvement and protection from neurotoxicity.  
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