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A B S T R A C T 
The present study was designed to evaluate Memory enhancing and antistress activity of ethanolic extract of Garcinia indica 
aerial parts (GIE).The hypotheses is that this drug can enhance the cognitive function in different regions of the brain and 
decrease the psychological & physical stress and stress related disorders too. Garcinia indica is used as cardiotonic, an 
appetizer, a good liver tonic, for improvement of peristalsis, anthelmentic, antiulcer and antitumour. To study its Memory 
Enhancing effect the amnesia was produced using Scopolamine induced amnesia model in which Scopolamine disrupted the 
acquisition, retention and consolidation of a learned task. For screening of anti stress activity of GIE stress was induced by 
immobilization induced stress model which causes physical as well as psychological stress. Data obtained from the study 
significant dose dependent neuro-protection, memory enhancement and adaptogenic activity of GIE which might also be 
useful as supportive adjuvant in treatment of elderly memory loss, stress and stress related disorders. 
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1. Introduction  
Dementia is generally defined as “a state of serious 
emotional and mental deterioration, of organic or functional 
origin”. Neurodegenerative disorders such as Alzheimer’s 

disease, Lewy-Body dementia, Parkinson’s disease and 
cerebrovascular dementia result in an insidious cognitive 
and behavioural decline culminating in the development of 
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severe dementia. Based on current population projections, it 
has been estimated that by 2050 the number of individuals 
over 65 will increase to 1.1 million worldwide, and as a 
consequence, the number of individuals with dementia will 
reach 37 million.1 

 
Learning and memory can be conceived as both a 
psychological process, as well as change in synaptic neural 
connectivity.2 Learning is the change in behavior to a given 
situation brought about by repeated experience in that 
situation. It is acquired when a stimulus or a sequence of 
stimuli are transmitted to the brain which is encoded into 
memory trace, possibly by formation of new synaptic 
connections in brain areas involved in forming and storing 
the acquired information. These include Hippocampus, 
cortex and cerebellum. 
Learning and Memory: 
Learning may be defined as the ability to alter behavior on 
the basis of experience, and memory is the ability to recall 
past events at the conscious or unconscious level. These 
two are obviously closely related and should be considered 
together. Physiologically, memories are stored in the brain 
by changing the basic sensitivity of synaptic transmission 
between neurons as a result of previous neural activity. 
These changes in turn cause new pathways to develop from 
transmission of signals through the neural circuits of the 
brain. These are known as “Memory traces” and are 
important because, once established, they can be activated 
by the thinking mind to reproduce memories. 
Stress: 
Stress is a state of threatened homeostasis provoked by a 
psychological, environmental, or physiologic stressor. One 
can also define stress as a stimulus, either internal or 
external, that activates the hypothalamic–pituitary–adrenal 
axis (HPA) and the sympathetic nervous system (SNS); 
resulting in a physiological change or adaptation so that the 
organism can deal with the threat. In addition to these 
aspects, stress is now construed more broadly to include 
personality and socio environmental factors that are 
pertinentto individual adaptation. 
 

Recent studies have shown that chronic unpredictable stress 
can induce glucose intolerance, gastric ulcerations, increase 
in plasma corticosterone levels, behavioral depression, 
cognitive deficits, male sexual dysfunction and immune 
suppression, associated with increased oxidative stress and 
significant perturbations in monoamine levels in different 
areas of rat brain.  
Plant profile: 
Garcinia indica consist of dried fruit rind known as kokum, 
bark and young leaves. It is an Indian spice used in many 
parts of country for making several vegetarian and non-
vegetarian ‘curry’ preparations, including the popular 
‘solkadhi’. The fruits are steeped in sugar syrup to make 
‘amrut kokum’, a healthy soft drink to relieve sunstroke, 
which is popular during summer. Garcinia indica extracts, 
especially from its rind, are rich in polyisoprenylated 
benzophenone derivatives such as Garcinol and its 
colourless isomer, Isogarcinol. The rind also contains 10-
30% (-)-hydroxycitric acid (HCA), hydroxycitric acid 

lactone and minor quantity of citric acid. Leaves contains 
only 4.1-4.6 % (-)-hydroxycitric acid.The plant has been 
used as cardiotonic, an appetizer, a good liver tonic, for 
improvement of peristalsis, anthelmentic, antiulcer and 
antitumour. The syrup prepared from the fruit is used in 
bilious infection. Kokum Butter is an excellent emollient 
used by the cosmetic industry for preparations of lotions, 
creams, lip-balms and soaps. 
 

 
Fig 1:G. indica plant and its Leaves and Flower bud 

 
2. Materials and Methods 
Collection and Authentification: 
The aerial parts of Garcinia indica Choisy. were collected 
in Sawantwadi (Maharashtra) in the month of Feb-2020. 
The aerial parts were authenticated at Regional Medical 
Research Centre. 
Drugs:  
 Mentat: A poly herbal preparation containing around 

25 different herbs, and is a proven memory enhancing 
drug available in the market. It was procured from 
Himalaya Herbal Healthcare, Bangalore. 

 Scopolamine: An antimuscarinic agent for induction 
of loss of memory. It was purchased from Sigma 
Chemicals, USA.   

 Diazepam: Benzodiazepine (Inj. Calmpose) 
manufactured by Ranbaxy Laboratory Ltd. 

 Estimation kits for Glucose, triglycerides, total 
cholesterol, AST, ALT and Creatine kinase were 
procured from Erba Mannheim, Germany. 

Reagents: 
The reagents required for acetylcholine esterase enzyme 
estimation were: 
 Acetylthiocholine iodide – Sigma Chemicals, USA. 
 Ellman’s Reagent [5,5-Dithiobis(2-Nitrobenzoic 

acid)] – Sigma Chemicals, 
     USA. 
Chemicals: 

 Sodium dihydrogen orthophosphate – Poona 
Chemicals, Pune. 

 Disodium hydrogen phosphate – Poona Chemicals, 
Pune. 

 Tween 80 – Himedia 
Preparation of Drugs and Chemicals: 
Mentat:  
The tablets were crushed and used for preparing the drug 
suspension. Specified quantity of Mentat powder was 
weighed and mixed with Tween 80, triturated well and 
suspended in distilled water quantity sufficient to produce a 
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suspension of 10mg/ml and was administered at a dose of 
100mg/kg b.w.64 
Extract: GIE was weighed and triturated separately with 
Tween 80 (0.5%) and then was suspended separately in 
distilled water quantity sufficient to produce a suspension 
depending upon dose (250 and 500 mg/kg b.w). 120 
Scopolamine:  
The scopolamine was administered through subcutaneous 
route. 20 mg of Scopolamine was weighed and mixed with 
distilled water in a volumetric flask to get the final volume 
of 100ml with a final concentration of 0.2mg/ml and was 
administered at a dose of 0.4 mg/kg b.w.64 
Solutions used in Ellman’s Method for Estimation of 
Acetyl Cholinesterase enzyme activity: 
Phosphate buffer: 0.05M Phosphate Buffer (pH – 7.2) 
Solution A: 6.85g Sodium dihydrogen orthophosphate 
dissolved in 100 ml DW. 
Solution B: 13.40g Disodium hydrogen phosphate 
dissolved in 100ml DW. 
Solution A was mixed with Solution B until pH reached 7.2 
and then was diluted in a ration of 1:10 with DW. This 
diluted solution was used for estimation. 
Substrate: Acetyl thiocholine iodide (0.075M Solution) 
21.68mg/ml solution was prepared in 0.05M Phosphate 
buffer pH 7.2. The solution was used successfully for 10 – 
15 days by keeping it in the refrigerator. 
Ellman’s Reagent: 5, 5-Dithiobis (2-Nitro benzoic acid) 
[DTNB](0.01MSolution) 19.8mg/5ml (3.96mg/ml) solution 
was prepared in 0.05M Phosphate buffer pH 7.2. At this 
pH, the reagent was more stable and was used successfully 
for 2 – 3 days by keeping it in the refrigerator. 
Phytochemical investigation: 
Method of Extraction:  
The aerial parts of Garcinia indica Choisy. were dried 
under the shed, separated from the seed and pulverized to 
coarse powder, and then the powder was defatted by 
petroleum ether, which is then subjected to solvent 
extraction by alcohol. 
Preparation of Alcoholic extract:  
About 100 gm of dried defatted aerial parts powder was 
packed in Soxhlet extractor with 95% v/v ethanol in a 
Soxhlet extractor. The temperature was maintained to 60°C. 
Appearance of colourless solvent in a siphon tube was 
taken as termination of extraction. Then the extract was 
filtered, concentrated by rotary evaporator, and dried in 
desiccator over sodium sulphite. After drying, the extract 
was weighed and percentage extractive value was 
determined. 
Experimental Procedure for Memory enhancing activity 
Model used for induction of Amnesia: 
Scopolamine induced amnesia:  
Scopolamine is a powerful muscarinic antagonist capable of 
crossing blood brain barrier, acts both peripherally by 
blocking the receptors for ACh at the synapse. It impairs 
memory storage of new information (short term memory) 
and learning acquisition. The dose of 0.4 mg/Kg b.w is 
approved to produce cognitive and memory changes 
without causing debilitating peripheral anticholinergic 
effect. Though the several models for amnesia are available, 
but the scopolamine induced memory deficits has been 

proposed to have symptomatological similarities with AD 
and related disorders. 
Experimental Procedure: 
The rats were divided into the groups as mentioned in 
above table. Each group consisted of 6 animals. All the 
animals were dosed once in a day with respective drugs for 
7 days. All drugs were given through per oral route (p. o.) 
except Scopolamine which was given by s.c. route. The 
animals were trained on 0 (zero) day and the acquisition 
was tested on day 1, later the animals were subjected to 
induction followed by drug treatment, which was continued 
till day 7. Meantime the animals were subjected for the 
retention test on the day 7. Soon after the passive avoidance 
task (step down latency) and elevated plus maze (transfer 
latency) the animals were sacrificed for Acetyl 
Cholinesterase enzyme estimation. 
A Rat Model of Immobilization Stress: 
The rats were divided into the groups as mentioned in 
above table. Each group consisted of 6 animals. GIEwas 
given through per oral route (p.o.) while Diazepam was 
given through the intraperitonial (i.p.) route. Control non-
stress group was treated with vehicle for the same number 
of treatment days but was not immobilized and it was used 
to obtain baseline data for various parameters. In CS groups 
(Group II, III and IV), according to the dosing protocol, the 
GIE was fed daily 45 min prior to stress regimen up to 
seven consecutive days except that the rats were fasted 
overnight on the sixth day after completion of the 
experimental regimens of drug feeding and stress exposure. 
Out of these, group II received no treatment. Group V was 
treated with the standard drug diazepam. A parallel group 
of non-stress control group was taken as described above 
and sacrificed on seventh day along with CS group of rats 
under mild ether an aesthesia. The effective dose of GIE 
was selected on the basis of previous references. 
 

The immobilization stress was produced by restraining 
individual animal inside an acrylic hemi cylindrical plastic 
tube for a period of 150 min once daily for seven 
consecutive days. Blood was collected from retro-orbital 
plexus under ether anaesthesia and then will be sacrificed. 
The blood was centrifuged at 2000 rpm for 20 min at 4oC 
and plasma was separated. The plasma was used to estimate 
biochemical parameters. Adrenal, spleen and thymus were 
dissected and weighed after removal of adhering tissue. 
Stomach was dissected out and cut open along the greater 
curvature for scoring the incidence of ulcer. Further 
stomachs were preserved for histopathological studies.  
Statistical Analysis: 
The step-down latency and transfer latency were analyzed 
using the Student’s paired‘t’ test (two tailed). A probability 
level of P<0.01 was considered as significant. The AChE 
activity and open field behavior of different groups were 
analyzed using One Way Analysis of Variance (ANOVA), 
followed by Tukey’s Multiple Comparison Test for 
individual comparison of groups. A probability level of 
P<0.0001 for One way ANOVA was considered as 
significant and for posttest (Tukey’s Multiple Comparison), 
a probability level of P<0.01 was considered as significant. 
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Table 1: Grouping for Nootropic activity 
Group Treatment Dose (mg/kg b.w.-route) 

I Normal control treated with vehicle 10 ml/kg 
II Positive control – treated with GIE-I 250 mg/kg p.o 
III Positive control – treated with GIE-II 500 mg/kg p.o 
IV Positive control – treated with Mentat (Standard drug) 100 mg/kgp.o 
V Negative control – Scopolamine induced 0.4 mg/kg s.c. 
VI Treatment group – Scopolamine + GIE-I 250 mg/kg p.o 
VII Treatment group – Scopolamine + GIE-II 500 mg/kg p.o 
VIII Treatment group – Scopolamine + Mentat (Standard drug) 100 mg/kg 

 
Table 2: Grouping for Anti stress activity 

Group Treatment Dose (mg/kg of b. w.) 
I Control non-stress group - 
II Chronic stress group untreated - 
III Treatment group – CS + GIE-I 250 mg/kg p.o. 
IV Treatment group – CS + GIE-II 500 mg/kg p.o. 
V Treatment group – CS + Diazepam 1 mg/kg 

 
 

3. Results and Discussion 
Memory Enhancing Activity 
Effect on Transfer Latency (using Elevated Plus maze): 
The animals were subjected to transfer latency (TL) to 
evaluate the retrieval of memory in behavioral paradigm 
after a period of 7 days of acquisition trial, to know the 
effect of extracts on the long term memory. TL of day 1 
reflects learning behavior of the animals whereas; TL of 
day 7 reflects the retention of the information or memory.   
Effect on Step-down Latency (SDL): The animals were 
subjected to Step-down latency for evaluation of retrieval of 
memory in Passive Avoidance Task (PAT) after a period of 
7 days of acquisition trial, to know the effect of extracts on 
the long term memory. 
Anti-Stress Activity 
Effect of GIE on Chronic Stress Induced Change in 
Organ Weights: Rat exposure to CS resulted in significant 
increase (P<0.0001) in adrenal gland weight. Treatment 
with Diazepam significantly restored the adrenal weight in 
CS (P<0.0001). GIE showed the significant (P<0.05 and 
P<0.001) restoration of the adrenal gland weight in dose 
dependent manner. The spleen weight was significantly 
(P<0.0001) increased by Diazepam and GIE (250 and 500 
mg/kg) in CS. Highly significant (P<0.0001) decrease in 
spleen and thymus weight was found in CS group as 
compared to the normal group. There was significant 
(P<0.0001) increase in thymus weight in Diazepam and 
GIE treated groups. 
Effect of GIE on Chronic Stress Induced Changes in 
Serum Biochemical Parameters: Exposure to CS resulted 
in the significant (P<0.0001) increase in the serum glucose, 
total cholesterol and triglyceride levels compared to the 
normal control. Diazepam has showed significant 
(P<0.0001) reduction in the serum levels of glucose, total 

cholesterol and triglyceride as compared with the CS group. 
Along with chronic stress, treatment with GIE (250 and 500 
mg/kg) showed highly significant (P<0.0001) reduction in 
the levels of glucose, total cholesterol and triglyceride.  
Effect of GIE on Chronic Stress Induced Changes in 
Gastric Ulcer Index, Body Weight Change and Feed 
Intake:  
In chronic stress control group mean body weight was 
significantly (P<0.0001) decreased as compared to normal 
control while it was significantly (P<0.0001) restored in 
standard (Diazepam) and GIE groups in dose dependent 
manner. Average feed intake was significantly decreased 
(P<0.0001) in CS group compared with normal control. 
There was significant (P<0.0001) increase in average feed 
intake in standard as well as GIE groups as compared to CS 
group. As compared to the normal, stomachs of CS group 
animals showed increased value of Ulcer Index. In 
Diazepam and GIE treated animals, there was significant 
decrease in Ulcer Index as compared to the CS group 
animals. 
Effects of GIE on Chronic Stress Induced Changes in 
Histopathology of Rat Stomach: The pathological 
changes in the stomach of normal and experimental rats are 
shown in Fig. (A to E). Mucosal damage, ulceration, and 
congestion were not found in normal group animals (Fig. 
A). Sections of rat stomach from only chronic stress group 
(Fig. B) showed marked mucosal congestion, edema, 
desquamation, neutrophilic infiltration mucosal ulceration 
and cellular degeneration with granulation tissue and 
inflammation. All these symptoms were found to be mild in 
Diazepam (Fig. C) and GIE (500 mg/kg) (Fig. E) treated 
groups while these symptoms were moderate in GIE (250 
mg/kg) treated rats (Fig. D). 

 
 

Table 3: Physico-chemical analysis of Garcinia indica aerial parts. 
S.No. Physical Constant Percentage (%) 

1 Loss on Drying 18.00 
2 Total Ash Value 03.50 
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S.No. Extract 
1 Ethanolic 

 
Table 5: Summary of Transfer Latency and Step

Group Subgroup Transfer Latency (in Sec) on 
Elevated Plus Maze Apparatus 

Before (Day 1)

Normal 
Control 

Normal Control 19.16±1.148

Positive 
control 

Treated with G. 
indica Ext-250 

mg/kg  

34.98±2.586

Treated with G. 
indica Ext-500 

mg/kg 

25.75 ±1.090

Treated with 
Standard 
(Mentat) 

42.49±3.49

Negative 
Control 

Scopolamine 
induced 

21.21±0.7336

Treatment 
Group: 

Scopolamin
e +  

Drug 
treated 

Treated with G. 
indica Ext-250 

mg/kg  

41.85±2.184

Treated with G. 
indica Ext-500 

mg/kg 

30.94±0.8194

Treated with 
Standard 
(Mentat) 

39.15±5.000

Student’s ‘t’ test, values are Mean ± SEM, n=6
****P<0.0001, ***P<0.001, **P<0.01 (compared with Normal). ****
Negative control) 
 

Graph No. 1: Transfer Latency Before and After (Induction and Treatment) in different groups

Graph 2: Step Down Latency Before and After (Induction and Treatment) in different groups
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Water Soluble Ash 09.23 
Acid Insoluble Ash 01.25 

 
Table 4: Percentage yield of GIE 

Colour of extract Consistency Yield(%W/W)
Dark Brown Semi- solid 40.46

Summary of Transfer Latency and Step-Down Latency 
Transfer Latency (in Sec) on 

Elevated Plus Maze Apparatus 
(Mean SEM) 

Step Down Latency (in Sec) in Cooke’s 
Pole Climb Apparatus (Mean

Before (Day 1) After (Day 7) Before (Day 1) 

19.16±1.148 17.28 ± 2.418ns 17.36±2.594 

34.98±2.586 19.49±1.729*** 16.00±1.959 

±1.090 16.380±1.065*** 10.72±1.820 45.72±2.884****

42.49±3.49 14.08±1.016**** 16.45±1.858 59.69±0.2115****

21.21±0.7336 51.54±4.516**** 27.59±3.085 9.459±0.9358***

41.85±2.184 30.22±1.857**£ 16.79±1.664 

30.94±0.8194 21.86±1.476***£ 17.39±2.180 45.29±4.444***

39.15±5.000 9.011±0.6091***£ 30.27±2.081 59.83±0.1667****

‘t’ test, values are Mean ± SEM, n=6 
**P<0.01 (compared with Normal). ****£P<0.0001, ***£P<0.001, **

No. 1: Transfer Latency Before and After (Induction and Treatment) in different groups

Fig 2 
 

Graph 2: Step Down Latency Before and After (Induction and Treatment) in different groups

22 

Yield(%W/W) 
40.46 

Step Down Latency (in Sec) in Cooke’s 
Pole Climb Apparatus (Mean SEM) 

After (Day 7) 

22.45 ± 3.091ns 

41.01±1.776*** 

45.72±2.884**** 

59.69±0.2115**** 

9.459±0.9358*** 

27.25±1.609**£ 

45.29±4.444***£ 

59.83±0.1667****£ 

P<0.001, **£P<0.01 (compared with 

No. 1: Transfer Latency Before and After (Induction and Treatment) in different groups 

 

Graph 2: Step Down Latency Before and After (Induction and Treatment) in different groups 
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Table 6: Mean AChE Enzyme Activity in Different Parts of Rat 

Group Subgroup 

Normal 
Control 

Normal Control 

Positive 
control 

Treated with GIE-I (250 
mg/kg) 

Treated with GIE-I (500 
mg/kg) 

Treated with Standard 
(Mentat) 

Negative 
Control 

Scopolamine induced 

Treatment 
Group: 

Scopolamine 
+ 

Drug treated 

Treated with GIE-I (250 
mg/kg) 

Treated with GIE-I (500 
mg/kg) 

Treated with Standard 
(Mentat) 

One Way ANOVA followed by Tukey’s test, values are Mean ± SEM, n=6                                                           
***P<0.0001, **P<0.001 – Compared with Normal Control Group, ***
 

Graph No. 3: Mean Acetyl Cholinesterase enzyme activity in different parts of Rat brain

Table 7: Effect of GIE on Chronic Stress Induced Change in Organ Weights
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Fig 3 
 

Table 6: Mean AChE Enzyme Activity in Different Parts of Rat Brain 
Acetyl cholinesterase Enzyme activity (Mean

(moles x 10-6/min/g of tissue)
Cortex Medulla Midbrain

6.301 ± 0.1897 5.892 ± 0.2233 5.713 ± 0.3144

3.803 ± 
0.0268*** 

3.102 ± 
0.0438*** 

4.317 ± 
0.0668***

2.402 ± 
0.0282*** 

2.809 ± 
0.0579*** 

2.953 ± 
0.0165***

1.288 ± 
0.0684*** 

2.604 ± 
0.1315*** 

2.585 ± 
0.0650***

10.58 ± 
0.4303*** 

10.77 ± 
0.5404*** 

10.81 ± 
0.7096***

5.106 ± 
0.0109***£ 

4.985 ± 
0.0196***£ 

5.253 ± 
0.0191***

4.052 ± 
0.0126***£ 

3.953 ± 
0.0035***£ 

3.892 ± 
0.0265***

2.403 ± 
0.0742***£ 

3.576 ± 
0.3872***£ 

3.161 ± 
0.3852***

One Way ANOVA followed by Tukey’s test, values are Mean ± SEM, n=6                                                           
Compared with Normal Control Group, ***£P<0.0001–Compared with Negative Control Group

Graph No. 3: Mean Acetyl Cholinesterase enzyme activity in different parts of Rat brain

Fig 4 
Table 7: Effect of GIE on Chronic Stress Induced Change in Organ Weights

22 

 

Acetyl cholinesterase Enzyme activity (Mean SEM) 
/min/g of tissue) 

Midbrain Cerebellum 

5.713 ± 0.3144 4.508 ± 0.3196 

0.0668*** 
3.509 ± 0.0629** 

0.0165*** 
2.682 ± 0.372*** 

0.0650*** 
1.600 ± 

0.1161*** 

0.7096*** 
11.42 ± 

0.2233*** 

£ 
5.609 ± 

0.0328***£ 

£ 
4.105± 

0.0147***£ 

£ 
2.426 ± 

0.1373***£ 
One Way ANOVA followed by Tukey’s test, values are Mean ± SEM, n=6                                                           

Compared with Negative Control Group 

Graph No. 3: Mean Acetyl Cholinesterase enzyme activity in different parts of Rat brain 

 

Table 7: Effect of GIE on Chronic Stress Induced Change in Organ Weights 
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One Way ANOVA followed by Tukey’s test, values are Mean ± SEM, n=6 
***P<0.0001, **P<0.001 and *P<0.01 – Compared with Normal 
***£P<0.0001, **£P<0.001 and *£P<0.01 - Compared with CS Grou. 
 

 
Fig 5 

 
Table 8: Effect of GIE on Chronic Stress induced changes in Serum Glucose, Cholesterol and Triglycerides. 

One Way ANOVA followed by Tukey’s test, values are Mean ± SEM, n=6 
***P<0.0001 – Compared with Normal 
***£P<0.0001 - Compared with CS Group 

 
Fig 6 

Groups 
Organ Weights (Mg) (Mean ± Sem) 

Adrenal Spleen Thymus 
Normal 17± 0.3652 897± 15.37 554.18± 11.478 

CS 22.33± 0.4945*** 655.18± 8.437*** 379.67± 6.335*** 
CS + DZP 18.17± 0.3074***£ 841.84± 12.04***£ 505.6± 4.204***£ 

CS + GI 250 20 ± 0.4475*£ 772.68± 6.985***£ 461.18± 2.469***£ 
CS + GI 500 19.33± 0.6668**£ 810.17± 5.116***£ 490.5± 1.589***£ 

Groups 
Serum parameters (mg/dl) (mean ± sem) 

Glucose Cholesterol Triglycerides 
Normal 89.09±1.264 66.67±0.7289 71.18±0.6094 

CS 141.56±1.203*** 99.65±0.3015*** 110.54±0.5468*** 
CS + DZP 97.29±0.5964***£ 65.29±0.7009***£ 78.48±0.5646***£ 

CS + GI 250 121.05±0.6279***£ 86.58±0.9163***£ 97.29±0.6892***£ 
CS + GI 500 105.08±0.8956***£ 70.72±0.5096***£ 83.51±0.4733***£ 
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Table 8: Effect of GIE on Chronic Stress Induced Changes in Ulcer Index, Body Weight and Feed Intake. 

One Way ANOVA followed by Tukey’s test, values are Mean ± SEM, n=6 
***P<0.0001 – Compared with Normal 
***£P<0.0001 - Compared with CS Group 
 

 
Fig 7 

 
Fig 8: Histopathology of rat stomach of (A) Normal Control (B) CS  

(C) CS + DZP (D) CS + GI 250 (E) CS + GI 500 
4. Conclusion 
The present study was carried out to evaluate the effects of 
ethanolic aerial parts extract of Garcinia indica Choisy 
(GIE) on cognitive dysfunction and stress paradigms. The 
cognitive enhancement activity of GIE could be by 
cholinergic pathway as it showed a significant decrease in 
the level of Ach E enzyme activity in the different parts of 
brain. The results showed that GIE have the property to 
inhibit the stress induced weight loss, decreased feed intake, 
serum biochemical changes, organ weight atrophies and 
gastric ulceration. Data obtained from the study significant 
dose dependent neuro-protection, memory enhancement 
and adaptogenic activity of GIE which might also be useful 
as supportive adjuvant in treatment of elderly memory loss, 
stress and stress related disorders. But to establish its 

therapeutic value in treatment of dementia, stress and stress 
related disorders, further investigations are required to 
characterize the active constituent(s) responsible for 
observed activities of the aerial parts ethanolic extract. 
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