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ABSTRACT 

BACKGROUND AND OBJECTIVE: Alzheimer’s is a progressive brain disorder which will gradually damage 

the memory, reduce learning and reasoning ability, impair judgement and communication and interfere with daily 

activities. As Alzheimer’s advances, patients may experience changes in their behaviour and personality. Such 

examples are anxiety, feelings of suspicion, consternation and delusional visions. Currently, there is no available 

treatment for this illness. Nevertheless, new approaches have extended horizons about the biology of this illness. 

Alzheimer’s is the most prevalent type of brain deterioration affecting over 20 million people across the world. In 

this article, we investigated the findings of previous control studies in order to determine whether medicinal herbs 

could be effective in treating cognitive disorders caused by this illness in the elderly. Furthermore, a few common 

medicinal herbs for treating Alzheimer’s have been looked into in this article. 

METHODS: In this study, we conducted investigations into the studies done on Alzheimer’s using databases such 

as Scopus, Web of Science, SID, Pumbed Central, Pumbed and a number of key words like Alzheimer’s, medicinal 

herbs, Acetylcholine and antioxidants. 

FINDINGS: The first neurotransmitter deficiency discovered in Alzheimer’s was Acetylcholine which is a 

cholinergic neurotransmitter necessary for the short-term memory. Cholinergic deficiency due to Alzheimer’s is 

mainly responsible for the problems of short-term memory.  

CONCLUSION: Undoubtedly, cholinesterase inhibitors and NMDA receptor antagonists are efficacious in treating 

Alzheimer’s. However, these treatments are unlikely to impede the illness and they tend to lose their effectiveness 

in the long run. The products of medicinal herbs are mostly used in treating the psychological and behavioural 

symptoms of Alzheimer’s. 
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Introduction 

Premature delivery occurs before the completion 

of 37 weeks of pregnancy (1). In many industrialized 

countries, preterm birthrates are experiencing an 

increasing trend. For instance, the incidence has risen 

from 5.9% in 1981 to 12.7% in 2005 in the United States 

of America (2). According to two studies conducted in 

Tajrish Martyrs Hospital in Tehran and Bandar Abbas, 

the incidence of premature delivery was reported to be 

7.23% and 4.4%, respectively (3, 4). Nowadays, with 

the remarkable progress in the identification of risk 

factors and mechanisms associated with premature 

birth, reducing the rate of this condition through 

medical interventions and public education on 

pregnancy health has been a primary goal in the field of 

medicine (2,5). Premature birth is considered to be 

responsible for 75% of perinatal deaths and it is the sole 

cause of more than 50% of long-term morbidities. 

Although many preterm neonates might survive, they 

will be prone to a severe risk of developmental disorders 

of the nervous system, respiratory and sensory 

impairment, learning disabilities and digestive 

complications (6,7). Thus, several studies have partially 

examined the risk factors for premature delivery.  

In their study, Silveira et al. claimed that such 

factors as black skin color, lower degrees of education, 

lower income, teenage pregnancy, history of premature 

delivery, smoking and employment during pregnancy 

are likely to significantly raise the risk of premature 

delivery (8). In another research, Yuan et al. also found 

that such factors as a history of premature delivery, the 

mother's age (over 39 years), socioeconomic issues, 

smoking during pregnancy, hypertension, mental 

disorders and abnormal uterine are known to be 

significantly associated with the incidence of premature 

delivery (9).  

In another study, these factors were determined as 

early age, the state of being a single mother, the mother's 

degree of education, body mass index (BMI), lower 

income, the history of abortion and a history of 

premature births (10). For another thing, preterm 

neonatal births bear a heavy cost on the health care 

system of a country. Investigating several studies in this 

regard  has revealed that there are differences in the risk 

factors for premature delivery depending on the 

geographical situation and racial diversities across the 

world. Since only a few studies have attempted to 

survey the risk factors for premature delivery in the city 

of Babol, this study aimed to evaluate the prevalence of 

such factors. 

Methods  

This cross-sectional study was conducted  in the 

maternity ward of Ayatollah Rohani Hospital affiliated 

with the Babol University of Medical Sciences which is 

a principal referral center for women with high-risk and 

premature pregnancies. The sample size was 

determined on the basis of previous studies. In the 

present study, 377 pregnant women with premature 

delivery (23-37 weeks of pregnancy) and 423 sample 

term pregnant women were enrolled from 2011 to 2013. 

Upon obtaining permission from the Ethics Committee 

of the Medical University of Babol, written consent was 

provided from the subjects. Through interviewing the 

mothers, the initial maternal data were extracted 

including the age, gravidity and parity, any history of 

abortion, BMI, mother’s degree of education and 

occupation, any history of infertility, smoking habits 

and the use of alcohol and drugs, consumption of fast 

food (more than twice a week), the age of pregnancy, 

cervical cerclage, cell phone use, any history of diseases 

in the mother (e.g anemia, cardiovascular diseases, 

diabetes, hypertension and thyroid and psychiatric 

disorders) (11, 12), any history of  surgery, Urinary 

Tract Infections (UTI), Oligohydramnios, intrauterine 

growth restriction (IUGR), embryonic anomalies, 

premature rupture of membranes and vaginal bleeding. 

Eventually, the infants’ data were recorded by a 

neonatal specialist including birth weight, need for 

resuscitation and hospitalization, 5-minute Apgar scores 

and the mortality rate of the hospitalized neonates. The 

collected data were analyzed and compared by SPSS 

software V.18, T-test, Chi-square, Fisher's exact test 

and Mann-Whitney. The p<0.05 was considered as 

significant 

 

 

Results 

Alzheimer’s Disease (AD) is an irreversible, 

progressive brain disorder which occurs through a 

gradual process resulting in memory loss, acting 

abnormal, behavioural changes and the reduction of 

thinking ability (1). The disease starts with the person’s 

losing his short-term memory as in forgetting addresses 

and names and shortly, the person might not even be 

able to remember his way back home.  

Although certain medications are available for 

Alzheimer’s, it is not yet possible to impede the 

disease’s progress. Scientists believe that Alzheimer’s 

appears in most cases due to a combination of 

inheritance, lifestyle and environmental factors 
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deteriorating the brain steadily (2). According to many 

studies, the number of AD patients will probably be 

tripled in 50 years time. For the time being, the average 

cost for each AD patient is estimated to be 150 thousand 

dollars and it is anticipated that this figure will rise over 

450 thousand dollars in the near future (2).  

It is acknowledged that Alzheimer’s disease will be 

affecting more than 15 million people around the world 

and it is the major cause of brain deterioration among 

the elderly. Alzheimer’s disease is a progressive brain 

disorder which lasts for an average of 8.5 years starting 

from the onset of clinical symptoms to the patient’s 

death. Certain regions of the brain that are related to 

mental functions, especially neocortex and 

hippocampus, are the ones most affected by the 

pathological hallmark of AD (3). There are several 

hypotheses explaining the onset of this disease: 

cholinergic hypothesis and the hypothesis of Amyloid 

formation. At the moment, the most widely accepted 

clinical strategy for AD is using Cholinesterase 

inhibitors. These inhibitors can obstruct the 

Acetylcholinesterase enzyme in order to increase the 

level of acetylcholine in the brain. Acetylcholinesterase 

inhibitors include Rivastigmine, Tacrine, Donepezil and 

Galantamine while N-methyl-D-aspartate (NMDA) 

receptor antagonists (memantine) are already prescribed 

as well. Nevertheless, there is no definite treatment for 

AD except for managing the symptoms (4). 

These findings intrigue us to do further research on 

the factors that are able to increase the level of 

acetylcholine in the brain. Choline acetyltransferase 

enzyme activities or cholinergic neurons in the front 

section of the brain's basal are seen to decrease in the 

brains of AD patients. Such damages are associated 

with cognitive disorders (5). Since the cholinergic 

branches are sent to the cortex and septum from Nucleus 

basalis of Meynert (NBM), the electrical destruction of 

NBM causes the death of cholinergic cells in this cortex 

decreasing the level of acetylcholine in the cortex (6). 

Recent studies indicate that AD is accompanied with 

inflammatory processes. Reactive Oxygen Species 

(ROS) damage cellular components and act as 

secondary carriers in the inflammation. In such cases, 

antioxidants could contribute to treating AD (7).  

Oxidative stress, which is the imbalance between 

free radicals and the antioxidant system, plays a key role 

in the pathogenesis of this disease. Oxygen free radicals 

can invade proteins, nucleic acids and lipid membranes 

consequently disrupting the cell functions. The brain 

tissue contains large amounts of polyunsaturated fatty 

acids which are vulnerable to the oxygen free radicals. 

It seems that significant lipid peroxidation is 

specifically a destructive form of oxidative neuronal 

damage. It harms the membrane and generates several 

secondary products. Both the split form and the ring 

form of oxygenated fatty acids are known to have 

neurotoxic effects (8). The treatment of AD is 

principally pharmacological. Recognizing the duration 

of the disease as well as the improvements and the 

conducted clinical experiments makes it possible to 

enhance the treatment of cognitive and non-cognitive 

symptoms. The pharmacological treatment strategy of 

AD consists of three major categories:  

1- Medications which are based on disease-

modifying therapies like vitamin E and Selegiline;  

2- Treatments which are based on compensating for 

neurotransmitters like using cholinesterase inhibitors;  

3- Psychotropic factors which are prescribed for 

behavioural symptoms of the disease (9). 

Although certain synthetic medications have 

recently been suggested for treating memory and 

learning disorders, they exert little influence on the 

patient and many of them are known to have adverse 

side effects. Recently, there has been a growing interest 

in the traditional medicine. In the present study, we 

examined the medicinal herbs which had the primary 

therapeutic signs for AD symptoms. One thing these 

herbs have in common is their neuro-protective agents 

which act through inhibiting the Acetylcholinesterase 

enzyme or the oxidative stress. Recent studies confirm 

medicinal herbs to be capable of treating or preventing 

several disorders like memory problems (10), strokes 

(10-16), digestive issues (17) and other problems.  

Although such effects could be related to other 

specific materials in these herbs, they are mostly 

associated with the antioxidant properties. The anti-

dementia mechanism of these herbal extracts and their 

combinations is not fully comprehended. To the best of 

our knowledge, a number of the medicinal herbs in the 

present study activate the central acetylcholine through 

inhibiting acetylcholinesterase enzyme and stimulating 

the synthesis of acetylcholine. While the recently 

introduced cholinesterase inhibitors like Tacrine and 

Donepezil are known to reduce the number of AD 

patients and develop signs of relief, the majority of these 

patients have not yet benefited from the major financial 

investments in research and development programs in 

this area (18). The impairment of the memory and 

learning ability caused by brain deterioration could be 

chemically infused in clinical animals by Scopolamine. 
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Scopolamine is a known cholinergic antagonist which 

interferes with the transmission of acetylcholine in the 

central nervous system (19).  

This transmission terminates upon the hydrolysis of 

acetylcholine by the acetylcholinesterase enzyme which 

is responsible for the deformation of acetylcholine into 

acetate and choline in the synaptic cleft (20). Animal 

models of Scopolamine-induced amnesia are widely 

used in the search for compounds of potential 

therapeutic properties for brain deterioration (21).  

Being able to imply the cognitive impairments 

caused by AD, NBM patterns are applicable in studying 

the role of cortical cholinergic function in awareness 

and understanding (22). Furthermore, animal models 

demonstrate the cholinergic markers through NBM. 

These markers include the acetylcholine level, 

acetylcholine release and conversion, acetylcholine 

reabsorption, Acetylcholinesterase activities and the 

number of Muscarinic cholinergic receptors in the 

frontal cortex (23). The increasing level of 

Malondialdehyde (MDA) is recognized as a reactive 

oxidative type as well as a reliable indicator of lipid 

peroxidation in vivo (24). Extensive research is being 

conducted on different herbs worldwide. The 

therapeutic effects of herbal medications outnumber 

their side effects and they are also more economical. 

Moreover, herbal extracts are likely to provide a source 

of new compounds similar to many chemical drugs 

which are initially derived from herbal resources.  

Hypericum perforatum: Hypericum perforatum is a 

gramineous, perennial plant with an average height of 

30 to 90 centimetres. It is a creeping plant with glabrous 

stems. The leaves are spoon-shaped with no petiole. 

Hypericum perforatum has numerous essence cavities 

which have inspired the name.  

The stems, flowers and leaves of this plant contain a 

variety of compounds like essence, Tannin, Hypericin, 

Hyperin, Choline and Flavonoids. Clinically, this herb 

is known to have antidepressant properties and it is able 

to treat some neurological disorders. It is an anxiolytic, 

anti-inflammatory, analgesic herb with wound healing 

agents (25). The extract of Hypericum perforatum 

contains such Flavonoids as Quercetin which is able to 

inhibit free radicals. The antioxidant properties of 

Quercetin are also detected in the inhibition of lipid 

peroxidation (26). In a study, the impairments of 

memory and learning were investigated through the 

acute injection of 4.1 mg of Scopolamine in rats. This 

dosage normally leads to certain changes in the level of 

oxidative stress in the brain while increasing the MDA 

level. The findings of this study indicated that 

Scopolamine noticeably increased Glutathione 

peroxidase and reduced the level of Glutathione in the 

brain. These are the main factors resulting in the 

increasing levels of oxidative stress in the brain. 

Furthermore, when the glutathione level in the brain 

increases, it directly leads to a decrease in the Reactive 

oxygen species (ROS) level. Pre-treatment with doses 

of 4, 8, or 12 mg of Hypericum perforatum 30 minutes 

before injecting Scopolamine ignites the antioxidant 

activity through influencing the MDA level and the 

glutathione of the brain and affecting the activity of 

glutathione peroxidase in the brain (24).  

In mice, continuous injection of hypericum 

perforatum extract and its effective substance called 

Hyperforin was found to improve passive avoidance 

learning by the ShuttleBox system (27). As an 

antioxidant, the extract of this herb could be prescribed 

as a new, effective antidepressant with memory-

enhancing features (24). 

Lepidium Meyenii: Lepidium meyenii grows at an 

altitude of 3500 to 4500 metres in the Andes in Peru. It 

is a rare species able to survive in the harsh conditions 

of Andes under the burning sun, during long hot days, 

cold nights and dry winds. In a study, the effects of 

different doses of the hydraulic and Ethanol extracts of 

this herb was studied through infusing learning and 

memory impairments on rats by 1 milligram of 

Scopolamine for 35 days. The results indicated that 

Lepidium meyenii improves the impairments of spatial 

memory and learning as well as the impairments of 

passive avoidance memory and learning caused by 

Scopolamine. In this study, Scopolamine increased 

acetylcholinesterase in the rats’ brains 1.5 fold while the 

Lepidium meyenii extract increased the level of 

acetylcholinesterase enzyme by 45% more than the 

group which received only Scopolamine.  

Prunella vulgaris: For the most part, Prunella vulgaris 

spreads across South Korea, Japan, China and Europe. 

This plant is still used in the traditional Chinese 

medicine for treating inflammation, eye pain, headaches 

and dizziness (28). According to previous studies, 

Prunella vulgaris contains several active compounds 

such as Oleic acid, Betulinic acid, Ursolic acid, 

Flavonoids and Rosmarinic acid (29). Moreover, this 

plant has antiallergic, anti-inflammatory, anti-oxidative, 

antimicrobial and antiviral properties (30). Taking 20-

25 milligrams of Prunella vulgaris extract improved the 

secondary delay reduction during the Shuttle Box test 

on the Scopolamine receiving rats. In addition, Prunella 
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vulgaris extract was found to enhance the impairments 

caused by Scopolamine during the Y-Maze test. Such 

beneficial effects of Prunella vulgaris are a result of its 

acetylcholine mimic feature.  

The acetylcholinesterase activities are not inhibited 

by Prunella vulgaris in vivo or ex vivo and the effects 

of memory improvement are not employed through 

inhibiting acetylcholinesterase but rather, they are 

employed via an indirect effect in the cholinergic 

signalling. In other words, Prunella vulgaris is able to 

employ its beneficial effects in reinforcing memory and 

learning through increasing the cholinergic 

neurotransmitters by NMDA receptor signalling (28). 

Cyperus rotundus: This plant belongs to the 

Cyperaceae family. In the rhizome of Cyperus rotundus 

there exists a specified essence containing pynn, a little 

Cineole and a new alcohol called ezosiproll. Several 

chemical compounds have been taken from the ethanol 

rhizome extract of Cyperus rotundus some of which 

result in effective, anti-acetylcholinesterase activities 

(31). In a study, rats with destroyed NBM core were 

given two doses of 100 and 200 milligrams of the 

Cyperus rotundus extract. This extract is known to have 

anti- acetylcholinesterase properties making it able to 

reinforce memory, spatial learning and passive 

avoidance learning (32). 

Zizyphus jujuba: Initially, the Jujube fruit is green but 

it turns red and gets wrinkly when it ripens. This fruit 

has a long, thin core and it fully ripens in the autumn. It 

is an edible plant with a sweet taste and numerous 

medicinal features. Jujube is relaxing and anti-grouch 

and it was used in the traditional Chinese and Korean 

medicine in order to reduce anxiety, refine the spleen 

and stomach and enhance the digestive system (33). The 

compounds that could be extracted from this fruit are tri 

tip noida, Flavanone and alkaloid. Additionally, a 

phenyl glycoside combination called Zizyphus is 

extracted from this fruit (34). Studies show that this herb 

contains active compounds which have inhibitory 

effects on releasing Antihistamines and activating 

acetyl cholinesterase and Cyclooxygenase I and II.  

Moreover, this plant has cytotoxic agents that can 

activate biological compatibility. Jujube’s seed contains 

large amounts of Mucilage, Maleic acid, Citric acid, 

sugar, protein, minerals and Vitamin C (35-37). 

By refining eight kinds of Flavonoids from Jujube, 

its medicinal properties are partly attributed to the 

antioxidant features of these compounds. Among the 50 

species of plants studied here, the Jujube extract was 

proven to be the most effective on activating 

acetylcholine transferase (34/1%) in vitro. Furthermore, 

a compound was found in this extract with the same 

effect called Cis-9-Octadecenamide or Oleamide (38). 

It is possibly because of this feature and the increasing 

acetylcholine levels in the cholinergic terminals that 

improvements are seen in the Alzheimer’s symptoms 

and motor impairments. For another thing, the Ethanol 

extract of Jujube has a restorative effect on the memory 

and learning, motor coordination and the behavioural 

disorders caused by the destruction of the Meynert core 

in the front base of the rats’ brain.  

The aforementioned could be a result of the 

activating feature this extract has on acetylcholine 

transferase. It can lower the treatment costs of mental 

and motor disorders in AD patients while used as a 

proper supplementary medication for chemical or 

artificial drugs that have adverse side effects.  

Lavandula Officinalis: This plant is widely referred to 

as “lavender” and since ancient times, it has drawn the 

attention of health practitioners. As an aromatic herb, 

lavender has been widely circulated. Its flowers and 

essence has been used in cosmetics and perfume 

industry. This plant is of the Lavandula genus. The 

leaves are similar to Savory leaves yet longer and 

thinner and it has whitish flowers (40). So far, 48 

species of this plant have been identified in different 

spots of Southern Europe and Mediterranean countries, 

especially in the south of Italy, Yugoslavia, Greek, 

south of France and North Africa. It is not categorized 

as a wild herb in Iran so it does not grow by itself. 

Nevertheless, it has recently been planted in certain 

regions of our country. Lavender has purple flowers in 

the form of clusters. The flowers, as well as the tip of 

the stems, are the usable parts of this herb. Lavender has 

a very desirable smell and a bitter taste and it has been 

used in making perfumes for its fragrance.  

Lavender’s essence is the result of the instillation of 

its flowers and stem tips. This essence is yellow or 

greenish with a pleasant smell. According to 

investigations on this subject, there have not been 

adequate studies conducted on the phytochemical 

characteristics of this plant up until now (41).  

Several compounds have been discovered in this 

herb. Such examples are Geraniol, Linalool, Linalyl 

acetate, Borneol, alpha-Pinene, Camphor, Butyric acid, 

Valeric acid, Ursolic acid and Flavonoid Luteolin. 

These compounds affect the regions of the central 

nervous system in a relaxing and calming fashion 

through GABA receptors (42). Treatment by the 

essence of lavender can considerably reduce the level of 

neurologic deficit, strokes, MDA, carbonyl and ROS in 
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rats exposed to ischemia and revascularization which 

demonstrates a strong neuro-protective effect (43). 

It has been confirmed that activities of 

acetylcholinesterase and consequently, the decrease of 

acetylcholine as well as the reduction of synaptic 

transmission could cause Alzheimer’s and loss of 

spatial memory. The inhibiting effect of lavender 

extract in different densities on acetylcholinesterase 

enzyme has been confirmed by tests on cell lines (44). 

Moreover, it has been demonstrated that free 

radicals can cause the peroxidation of phospholipids, 

DNA damage and denaturation of protein. 

Hippocampus is the spatial learning area of the brain 

and long-term potentiation (LTP) is one of the most 

important cellular mechanisms involved in the spatial 

memory and the learning process. It has been 

demonstrated that consuming antioxidants results in 

improvements in spatial learning and it can also increase 

the infusion of LTP in rats with Alzheimer’s (45). The 

ethanol extract of lavender enhances spatial and passive 

avoidance memory and learning as well as the motor 

balance. Such neuro-protective effects are perhaps 

rooted in the antioxidant properties of this herb (10). 

Morinda citrifolia: Morinda citrifolia is more 

commonly known as a kind of bread and is dominantly 

consumed as a food in the tropical regions of Indonesia 

and Hawaii. This species is a small tree with a straight 

trunk and it is planted in different regions of India (46). 

As a popular herb, the juice of Morinda citrifolia is used 

as a remedy for many diseases such as arthritis, diabetes, 

high blood pressure, menstrual problems, heart 

problems, cancer, ulcers, depression and atherosclerosis 

(47). The extract of the fruit and the leaves of this plant 

have analgesic, anti-inflammatory and antioxidant 

properties (48). Moreover, the ethyl acetate extract of 

Morinda citrifolia is known to prevent memory 

impairments and oxidative stress caused by Beta-

amyloid peptide in rats (46). Treatment with 

chloroform, ethyl acetate and Butanol extracts of 

Morinda citrifolia noticeably reduces the 

acetylcholinesterase enzyme activities in the brains of 

the Scopolamine receiving rats (49). Furthermore, 

forgetfulness due to the infusion of Scopolamine is 

accompanied with the reduction of cerebral blood flow 

(CBF) and an increase of oxidative stress and 

acetylcholinesterase enzyme activities in the rats’ 

brains. In such cases, treatment with the Morinda 

citrifolia extract is proven to enhance memory 

impairments caused by Scopolamine during the Shuttle 

Box test (49). 

Curcuma longa Linn: Turmeric, under the scientific 

term of Curcuma longa Linn, wildly grows in tropical 

regions like India and China. The chemical content of 

this herb consists of 5% essence and 5% of the main 

polyphenol ingredient of turmeric called Curcumin. 

Curcumin is an active compounds with antioxidant, 

anti-inflammatory, anti-cancer and antibacterial agents 

which also protects the liver tissues (50, 51). Turmeric 

belongs to the ginger family scientifically termed as 

Curcuma longa. It is herbaceous and grows on one to 

one at a half-meter height. It has a swollen rhizome 

coming out of some of its aerial stems. The dried 

rhizomes of this herb are edible and medicinal. 

Turmeric is a domestic plant in warm parts of Asia; 

counties like India, Pakistan, Indonesia, south of China 

and parts of Africa and southern America. Turmeric 

does not grow in Iran (52). Turmeric reinforces the 

activities of monocytes and macrophages of the AD 

patients resulting in the reduction of Beta-amyloid in 

vivo (53). The antioxidant and anti-inflammatory 

properties of turmeric along with its ability to adjust the 

immune system play a pivotal role in improving the 

metabolism as well as preventing the procedure of cell 

injury in AD) 
 
 
Discussion 

Currently, there are no available treatments for 

stopping or slowing down the Alzheimer’s disease. 

American FDA has confirmed 5 drugs to be temporarily 

effective on the symptoms of this disease. However, it 

should be taken into account that these medications 

might have different levels of effectiveness in the 

society. With their cognitive benefits, medicinal herbs 

have a major role in treating Alzheimer’s. More 

importantly, their functional mechanism with regards to 

the underlying pathophysiology of the disease based on 

initial clinical evidence suggests that some of these 

herbs could enhance memory and learning in people 

with medium to low levels of AD. Helpful effects of 

these herbs’ compounds are not limited to inhibiting 

acetylcholinesterase. Enhancing the process of Aβ, 

protecting against Apoptosis and oxidative stress and 

having anti-inflammatory effects are other beneficial 

features of such herbs. Using medicinal herbs in treating 

AD should be put into comparison with treatments with 

other drugs in which case further studies are to be 

conducted in order to determine the effectiveness of 

these compounds on the Alzheimer’s disease. 
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