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ABSTRACT 

Background: Recent human and animal studies have presented new 

evidences on beneficial effects of some herbs on improving cognitive 

function. The present study aimed to assess therapeutic effects of 

Ginkgo biloba on cognitive function in hospitalized schizophrenic 

patients. Methods: This randomized double-blinded controlled trial 

was conducted on 40 consecutive patients with the diagnosis of 

schizophrenia who were hospitalized in rehabilitation wards at Razi 

Psychiatric center in Tehran in 2014. The study subjects were 

randomly assigned to two groups receiving Ginkgo biloba extract (120 

mg/day) or placebo for three months. On admission and also after 

completing treatment protocol, neurobehavioral cognitive status was 

assessed using the NCSE tool in both groups. Results: Among eight 

aspects of cognitive ability including attention, perception, repetition, 

naming, visual memory, short memory, similarities and judgment, our   

study showed significant improvement in the components of perceptual skill, short memory, 

and reasoning following treatment with this herb when compared to the placebo group. 

Regarding drug-related side effects, 10% of treated patients suffered gastrointestinal 
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complications such as nausea and gastric pain led to discontinuing the treatment protocol in 

these patients. Conclusion: Significant improvement is expectable in some aspects of 

neurobehavioral cognitive status including perceptual skill, short memory, and reasoning by 

administrating Ginkgo Biloba extract. However, administrating the drug with the maximal 

effective dose and achieving minimal side effects should be considered.  

 

KEY WORDS: perceptual skill, short memory, and reasoning, Ginkgo biloba extract. 

 

INTRODUCTION 

Persistent and pervasive cognitive decline is a major manifestation in schizophrenic patients 

characterized by deficit in processing speed, episodic memory, working memory, and 

executive function observable throughout the course of the illness leading disability in daily 

living activities, lowering level of quality of life, and disturbing social functioning.
[1]

 Almost 

all schizophrenic patients are affected by cognitive deficit.
[2] 

This abnormality is 

accompanied with alteration in the neural systems involve in cognition abilities including 

medial temporal lobes as well as prefrontal cortex.
[3] 

Finding a cost-effective treatment 

modality that improves cognitive ability in schizophrenic patients has been accelerating in 

recent years. Although antipsychotic drugs have been shown to have strong evident effects on 

psychosis in these patients, but these types of drugs have very little palliative effects on 

cognitive impairment.
[4] 

In this regard, recent trials have focused new generation drugs and 

also alternative medicine to improve cognition in schizophrenic patients.     

 

Some recent human and animal studies have presented new evidences on beneficial effects of 

some herbs on improving cognitive function. One of the most used herbal drugs recently 

applied to improve cognition is Ginkgo biloba.
[5]

 Some mechanisms have been described in 

the physiological effects of this herb on cognitive function.  Some experimental studies could 

demonstrate therapeutic effects of this herb on cognitive function by reducing oxidative 

damage and elevating the level of brain-derived neurotrophic factor.
[6]

 Some evidences 

emphasized the effects of ginkgo biloba extract EGb761 on promotes proliferation of 

endogenous neural stem cells in cells in the subventricular zone and dentate gyrus of the 

brain. Furthermore, other described mechanisms of its action are increasing cerebral blood 

flow, antioxidant, anti-inflammatory and anti-platelet effects
[7]

, In this regard; 

pharmacological investigations showed that the terpene trilactones (TTL) and the flavonoids 

of this herb are responsible for pharmacological effects of the extract in the improvement 

of cognitive decline.
[8] 
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Recent meta-analyses have described therapeutic effects of Ginkgo biloba extract on 

cognitive ability in patients with neuropsychiatric disorders especially dementia.
[9,10]

 

However, the effects of this herb on cognitive function in schizophrenic patients remain 

unclear. The present study aimed to assess therapeutic effects of Ginkgo biloba on cognitive 

function in hospitalized schizophrenic patients.  

 

METHODS 

This randomized double-blinded controlled trial was conducted on 44 consecutive patients 

with the diagnosis of schizophrenia who were hospitalized in rehabilitation wards at Razi 

Psychiatric center in Tehran in 2014. Schizophrenia was diagnosed based on the criteria 

of the Structured Clinical Interview for Diagnostic and Statistical Manual (DSM)-IV. All 

included patients had clinical stability and all patients were subjected in a non-acute phase of 

disease. The subjects with acute physical problems, with changes in type or doses of 

antipsychotic drugs within the last six months, with concurrent neurological disturbances, 

history of seizure or history of substance use within the last six months, with history of 

mental disorders or simultaneous use of aspirin, varfarin or other anti-platelet therapy were 

excluded. The main tool employed to psychologically assess the patients was the 

neurobehavioral cognitive status exam (NCSE). The examiner recorded the patient’s 

responses on the form provided and generates a graphic profile.  The test typically takes 15-

20 minutes to administer. This tool is a cognitive screening instrument that assesses the five 

major ability areas including language, spatial skills, memory, calculations and reasoning 

and, with separate measures, assesses levels of consciousness, orientation, and attention. The 

25-minute screening test generates a profile of cognitive abilities, rather than one global 

score
[11,12]

, and it is designed so that a patient’s successful performance in several cognitive 

domains does not obscure deficits in others. The scoring system calculates values, ranging 

from 0 to 12, for each cognitive domain. Several studies have shown that Cognistat has good 

sensitivity and specificity in predicting organic brain impairment and moderate overall 

validity in screening for cognitive impairment.
[13]

 The study subjects were randomly assigned 

to two groups receiving Ginkgo biloba extract (120 mg/day) or placebo for three months. On 

admission and also after completing treatment protocol (3 months later), neurobehavioral 

cognitive status was assessed using the NCSE in both groups and the change in cognition 

score was compared across the two groups.  
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For statistical analysis, results were presented as mean ± standard deviation (SD) for 

quantitative variables and were summarized by absolute frequencies and percentages for 

categorical variables. Continuous variables were compared using t test or non-parametric 

Mann-Whitney U test or whenever the data did not appear to have normal distribution or 

when the assumption of equal variances was violated across the groups. All statistical tests 

were 2-sided and were performed at a significance level of 0.05. All analyses were performed 

using SPSS version 21.0 for windows (SPSS Inc., Chicago, IL).  

 

RESULTS and DISCUSSION 

Of 22 patients in Ginkgo biloba group, one patient suffered severe gastrointestinal 

complications including nausea and severe gastric pain that could not continue the study. 

also, another patient in this group was excluded because of the increase of aggression and 

was thus excluded. In placebo group, two patients were initially excluded because of nausea 

and gastric pain that were excluded. In this regard, 20 patients in each group continued the 

study that were finally analyzed. The mean age of participants in case and placebo groups 

was 42.40 ± 7.89 years and 44.30 ± 5.95 with no significant difference (p = 0.352). the mean 

duration of medical therapy was also 16.45 ± 7.34 years and 17.40 ± 7.47 years with no 

difference (p = 0.601).  

 

Regarding effects of treatment protocols on different components of neurobehavioral 

cognitive status, the mean score for attention in Ginkgo biloba group was 4.95 ± 1.28 and 

5.25 ± 1.16 with no significant difference between them (p = 0.316). However, the mean 

score for perceptual skill was significantly improved in the group received Ginkgo biloba 

when compared with placebo group (5.15 ± 0.58 versus 5.45 ± 0.69, p = 0.030). there was no 

difference in repetition score between Ginkgo biloba group and control group (9.30 ± 1.49 

versus 0.60 ± 1.42, p = 0.301). also, no difference was revealed in mean naming score 

between Ginkgo biloba group and control group (7.90 ± 0.45 versus 8.00 ± 0.01, p = 0.330). 

Although mean score for visual memory did not differ between Ginkgo biloba and control 

groups (3.55 ± 0.83 versus 3.75 ± 0.79, p = 0.104), but short memory was significantly 

improved in former group (5.00 ± 1.52 versus 5.90 ± 2.20, p = 0.001). With regard to changes 

in subcomponents of reasoning, the mean scores for similarities (2.75 ± 0.72 versus 3.60 ± 

0.85, p = 0.001) and for judgment (2.55 ± 0.76 versus 3.25 ± 0.64, p = 0.003) were more 

improved in Ginkgo biloba group than in control group.  
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Table 1: Change in scores for different components of cognition in case and placebo 

groups 

Component 
Ginkgo biloba group 

(n = 20) (Mean difference) 

Placebo group 

(n = 20) (Mean difference) 
p-value 

Attention 4.95 ± 1.28 5.25 ± 1.16 0.316 

Perception 5.15 ± 0.58 5.45 ± 0.69 0.030 

Repetition 9.30 ± 1.49 0.60 ± 1.42 0.301 

Naming 7.90 ± 0.45 8.00 ± 0.01 0.330 

Visual memory 3.55 ± 0.83 3.75 ± 0.79 0.104 

Short memory 5.00 ± 1.52 5.90 ± 2.20 0.001 

Similarities 2.75 ± 0.72 3.60 ± 0.85 0.001 

Judgment 2.55 ± 0.76 3.25 ± 0.64 0.003 

 

DISCUSSION 

Assessing beneficial effects of Ginkgo biloba on different subcomponents of neurobehavioral 

cognitive status in our study showed significant improvement in some components including 

perceptual skill, short memory, and reasoning following treatment with this herb when 

compared to the control group. On the other hand, the administration of this herbal drug 

could improve perception and understanding, short memory, and also power of judging in 

patients with schizophrenia. Because of the minimal effects of antipsychotic drugs that 

prescribe for a long time in these patients, the use of such herbal medicines can effectively 

improve cognition level in these patients. Although reviewing the literature reveals different 

effects of Ginkgo biloba on different components of cognition in patients with dementia, 

however a little evidences are available in its effects among schizophrenic patients. In a study 

by Brondino et al
[14]

 and by analyzing recent studies on the effects of this herb on cognitive 

impairment, it was found that Ginkgo biloba could improve cognitive function and activities 

of daily living in patients with dementia. In another study by Zhang et al
[15]

, the use of 

Ginkgo biloba could not improve cognitive level from baseline to week 12 after beginning of 

the treatment. The inconsistent results revealed in the studies can be due to some reasons such 

as employing different dosages of the drug in trials as well as evaluation of the patients of 

self-reported cognitive complaint with uncertain diagnostic criteria.
[16]

  

 

The beneficial effects of Ginkgo biloba on cognition ability seems to be related to its 

neuroprotection action such as reducing amyloid-β aggregation and also reducing Aβ 

toxicity.
[17-19] 

EGb761 as the standardized Ginkgo biloba extract containing flavonol 

glycosides, terpene lactones, and ginkgolic acids, is a polyvalent radical scavenger that 

improves mitochondrial function
[20]

, decreases blood viscosity, and enhances 



www.wjpr.net                                   Vol 4, Issue 08, 2015.                                            

            

 

342 

Astaneh.                                                                World Journal of Pharmaceutical Research 

microperfusion.
[21]

 Some studies on animal models showed that EGb761 improves 

neurotransmission, in particular glutamatergic
[22]

, dopaminergic, and cholinergic systems.
[23]

 

Therefore, standardized Ginkgo biloba extract EGb761 could be considered as a multi-target 

drug. 

 

In our study, a number of patients could not initially continue the trial because of its some 

side effects including gastrointestinal complications. In this context, 10% of included patients 

did not continue the study. Despite the observed these drug-related side effects and due to its 

considerable beneficial therapeutic effects, it seems that by managing the optimal dose of the 

drug, its therapeutic effects can be optimized in parallel with minimizing its side effects. 

Although uncommon, serious side effects have been reported with the use of Ginkgo Biloba 

including allergic reactions manifested by difficulty breathing, irregular heartbeats; muscle 

cramps; seizures; loss of consciousness; headache; dizziness; and stomach upset.
[24,25]

 Thus, 

considering minimal doses of the drug is essential with observing evidences of serious side 

effects. In this regard and to discover optimal therapeutic dosages of Ginkgo Biloba extract, 

further animal and experimental studies are recommended.  

 

CONCLUSION 

Our study shows significant improvement in some aspects of neurobehavioral cognitive 

status including perceptual skill, short memory, and reasoning by administration of 120 

mg/day of Ginkgo Biloba extract for three months. However, administrating the drug with the 

maximal effective dose and achieving minimal side effects should be considered.  
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