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ABSTRACT  
Background: Raisin is a dried grape, produced in many regions of the world and may be eaten raw or used in cooking, baking and brewing. 
Raisin contains many useful materials, which have many benefits for good human health. It thought that the Raisins are the brain food and 
effective in treating Alzheimer’s disease. But there is no study proved this finding.  Objective: this work aim to study the effect of raisin on: 
1) the blood cells which have very important role in the whole body health, and 2) the brain by histological study to answer the fallowing 
question: a) which part of brain affected more? and b) why thought that the raisins effective In treating Alzheimer’s disease (AD)?. 
Material and methods: 15 males Balb/c mice were used in this study. The mice aged one month only. 5 mice drink only water (control 
group), 5 mice drink raisin extract to 10 days (treated group 1), and 5 mice drink raisin extract to 20 days (treated group 2). Every mouse in 
treated groups was drink about 5 ml raisin extract /day in final concentration (0.5 mg/day). The mice were killed by cervical distraction. 
Blood was collected to be using it in the hematology tests. The brain was cut into pieces, and it was fixed in 10% formalin solution to use it 
in histological procedure. The body weights were recorded before sacrifice, the brains were weighted before put it in the formalin, and the 
corresponding brain/body weight index were calculated. Results: The body weight was significantly higher in the treated group 2 and still 
higher in treated group 1 compared to control group. While there was no significantly different between brains weight, the brain of treated 
group 2 still higher than it in the control group. The brain/body index in the treated group 2 was relatively larger than it in the control group. 
Generally, there were no different in the brain size of all groups. While there were no differences detected in hypothalamus and brainstem, 
not only the size of hippocampus was affected by raisin drinking but also the severity clearly regions of hippocampus especially dentate 
gyrus (DG). While no significantly differences were detected in the white blood cells (WBCs) numbers, there were significantly differences 
in the red blood cells (RBCs) and platelets (PLT) numbers. The highest numbers of the RBC were in the treated group 2, while the lowest 
were in the control group. Conversely, the lowest numbers of PLT were in the treated group 2, while the highest were in the control group. 
Conclusion: such results are very important especial effect of raisin on the brain and need many hard works to find the benefit dosage of 
raisin to treat Alzheimer’s disease. 
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INTRODUCTION 
 

Raisin is a dried grape, produced in many regions of the world and may be eaten raw or used in cooking, 
baking and brewing [1]. The best type of raisin can be found in the Turkey, Iran, and Iraq. These areas had a 
good climate to the raisin plant [2]. In Iraq, the source of raisin is from Al-Hos, diala, maluia, and Al-Sais. The 
best Iraqi raisin is yellow type. 

Raisins contain boron [3, 4], omega-3 [5], E and C vitamin [3], and up to 72% sugars of total weight, 
mostly from fructose and glucose  [6]. They also contain about 3% protein and 3.7%–6.8% dietary fiber [7].  
Raisins are also high in certain antioxidants, but low in sodium and contain no cholesterol [8]. 

Raisins can be eaten as a nutritious snack, rich in dietary fiber, carbohydrates with a low glycemic index, 
minerals, vitamins, fat and cholesterol. These overall nutritional value of raisins very important for both weight 
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control and for maintaining good human health due to controlling the glucose and cholesterol, which can help in 
good functioning of the digestive system and the regulation of blood pressure [9]. Using raisin as moderate 
quantity snacks instead unhealthy snacks can improve health biomarkers in patients with controlled Type 2 
Diabetes. Kanellos, 2014, found that eating raisin as dietary habit may reduce diastolic blood pressure and 
increase the levels of plasma antioxidants in type 2 diabetic patients [10]. Raisins can moderate glycemic index, 
so they can be eaten in small amounts even by diabetic patients in a balanced diet [11]. Kountouri, 2013, found 
that the antioxidants in Greek Raisins reduce the risk for malignancies in the stomach and colon. Thus, in a 
balanced diet, their antioxidants can help maintain the health of the digestive system [12]. 

It is well established that the blood cells, red and white blood cells and platelets, are very important for the 
body health, any abnormality value of these cells can be caused many complication and diseases [13]. This 
abnormality must to be reconstituted by natural or chemical ways. The best way is the natural because of its 
limited side effect [14]. It is thought that the Raisins can increase the number of RBCs because it is the best 
natural source of iron and vitamine B-12 and C, so it is advised to use it to treat the anemia [15]. There is no 
study proved this finding and there are no any information about the effect of raisins on WBCs and PLTs.  

The brain consistency of firm jelly, and therefore is protectively enclosed in thick bony skull. It is an organ 
of the center nervous system, which exerts centralized control over the other organs of the body [16]. The brain 
is divided into many important regions. Any defect in these regions can cause dangers dieses, such as 
Alzheimer’s disease [17]. This disease is a chronic neurodegenerative disease, which starts slowly over time. It 
is defect the memory in the brain [18]. Until now, its treatment is unknown [19].  It thought that the Raisins are 
the brain food [20] and effective in treating Alzheimer’s disease [5]. But there is no study proved this finding. 

As Muslims, we believe that the raisin have many advantage to our body. Mohammed The messenger of 
gut said “Eating the raisins removes the bitter, tightens the nerve, goes fatigue, removes chagrin, and improves 
creativity“ and Al-Imam Al-Sadeq said “Raisins tightens the nerve and removes fatigue“. So depending the 
above evidences, this work aim to study: 1) the effect of raisin on the blood cells which have very important role 
in the whole body health, 2) the effect of raisin on the brain by histological study to answer the fallowing 
question: a) which part of brain affected more than the others?, and b) why thought that the raisins effective In 
treating Alzheimer’s disease? 

 
MATERIALS AND METHODS 

 
15 males Balb/c mice were used in this study, from preventive research center near the central health 

laboratories, Baghdad. The mice aged one month only, directly after separated from her biologically mother. 5 
mice drink only water (control group), 5 mice drink raisin extract to 10 days (treated group 1), and 5 mice drink 
raisin extract to 20 days (treated group 2). Every mouse in treated group was drink about 5 ml raisin extract 
/day. 100 mg Raisin were mixed with 1000 ml water by mixer. The mixture was filtered by sterile gauze. Every 
mouse was taken this extract in final concentration (0.5 mg/day). 

The mice were killed by cervical distraction at different times after raisin extract drinking. Blood was 
collected in EDTA-coated tubes to be used later in the hematology tests by hematology analyzer. The brain was 
cut into pieces, as shown in Figure-1, fixed in 10% formalin solution, and processed by standard procedures. 
Sections of paraffin-embedded tissues were stained with hematoxyline and eosin. 

 
Fig. 1: Collection of brain region, the brain cuts at the defined positions A and B. (1) used to examine the white 

and gray matter, (2) used to examine hypothalamus (HT) and hippocampus (HC). The cerebellum (cb) 
was removed from the caudal section of the brain Part 3 and the brainstem was collected from the 
remaining tissue. 
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Results are expressed as mean ± standard error (M±SE). Data were analyzed by one-way analysis of 
variance (ANOVA) followed by Fisher's test for multiple comparisons, using Stat view version 5.0. Differences 
were considered significant when p<0.05. 
 
Results: 

The body weights were recorded before sacrifice, the brains were weighted before put it in the formalin, 
and the corresponding brain/body weight index were calculated. The results of these determinations are showing 
in Table-1. The body weight was significantly higher in the mice group which drinked raisin extract to 20 days 
compared to control group, although it was still higher in mice group which drinked raisin extract to 10 days 
compared to control group. While there was no significantly different between brains weight, the brain of mice 
group which drinked raisin extract to 20 days still higher than it in the control group. When the weight of brain 
was referred to the body weight, the brain index in the treatment group was relatively larger than it in the control 
group. 
 
Table 1: Body and Brain weight of the mice 
A. Body weight  

Type Zero time After 10 days After 20 days 
Control 15,08± 0,45 17,45± 0,50 22,31±0,27 
Treated 15,58± 0,86 19,29± 0,20 24,76± 0,33* 

B. Brain weight  
Type  After 20 days 
Control 0,42± 0,06 
Treated 0,45± 0,03 

C. Brain/Body Index 
Type  After 20 days 
Control 0,020± 0,001 
Treated 0,018± 0,002 

 
Generally, there were no different in the brain size of all groups (Figure-2). While there were no differences 

were detected in hypothalamus and brainstem, Figure-3 showed, not only the size of hippocampus was affected 
by raisin drinking but also the severity clearly regions of hippocampus especially dentate gyrus (DG). 

 
 
Fig. 2: the raisin effect on brain size 
 

While no significantly differences were detected in the WBC numbers, there were significantly differences 
in the RBC and PLT numbers. The highest numbers of the RBC were in the treated group after 20 days (T, 
while the lowest were in the control group (Cont). Conversely, the lowest numbers of PLT were in (T2), while 
the highest were in (Cont). As shown in the (Figure-4). 
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Fig. 3: the raisin effect on hippocampus in the brain 

 

 
Fig. 4: the raisin effect on the RBC and PLT 

 
DISCUSSION 

The researcher thought that the overall nutritional value of raisins very important for weight control because 
they rich in dietary fiber, carbohydrates with a low glycemic index, minerals, vitamins, fat and cholesterol [9]. A 
study published in 2011, looked at the effect of dried fruit consumption on body weight, and found that people 
who ate a dried fruit were more likely to have a lower body weight and BMI [21]. But stile raisins have high 
calories because high value of sugar [6]. So they must be eaten in a balanced diet [12]. In this study, the mice 
which be drinked the raisin extract instead the water in final concentration (0.5 mg/day). This concentration 
have a high calories to mouse imprisoned in a cage. It is known that if the amount of calories consume from 
food higher than it body burns, the body weight increase [22]. 

It has long been suspected that the relative abundance of specific nutrients can affect cognitive processes 
and emotions. Newly described influences of dietary factors on neuronal function and synaptic plasticity have 
revealed some of the vital mechanisms that are responsible for the action of diet on brain health and mental 
function [20]. Evidence from numerous laboratories using a variety of experimental models, including humans, 
shows that boron is a bioactive beneficial element. The evidence includes deprivation studies showing that 
boron is necessary for some higher animals to complete the life cycle, and that realistic low boron intakes result 
in impaired bone health, brain function, and immune response. Raisins have been reported as among fruits with 
the highest boron content [4]. In addition, well-established regulators of synaptic plasticity, such as brain-
derived neurotrophic factor, can function as metabolic modulators, responding to peripheral signals such as food 
intake [20]. Omega-3 polyunsaturated fatty acids (PUFA) are essential unsaturated fatty acids with a double 
bond (C=C) starting after the third carbon atom from the end of the carbon chain. They are important nutrients 
but, unfortunately, mammals cannot synthesize them, whereby they must be obtained from food sources or from 
supplements. Omega-3 fatty acids are highly concentrated in the brain and have anti-oxidative stress, anti-
inflammatory and antiapoptotic effects [23]. The hippocampus represents one of the two areas in the 



116                                                                       Jamela Jouda et al, 2016 
Advances in Environmental Biology, 10(8) August 2016, Pages: 112-118 

 

mammalian brain in which adult neurogenesis occurs. This process is associated with beneficial effects on 
cognition, mood and chronic pharmacological treatment. The exposure to Omega-3 fatty acids enhances adult 
hippocampal neurogenesis associated with cognitive and behavioral processes, promotes synaptic plasticity by 
increasing long-term potentiation and modulates synaptic protein expression to stimulate the dendritic 
arborization and new spines formation [24]. New investigations show that increase intake of raisin which is full 
of unsaturated fatty acids (Omega-3), cholesterol, and polyphenolic compounds can help in prevention and 
treatment of Alzheimer’s disease [5], which is specific cortical thinning and hippocampal volume loss [25]. In 
this study, not only the size of hippocampus was affected by raisin drinking but also the severity clearly regions 
of hippocampus especially dentate gyrus (DG), which is memory and information storage place in the brain 
[26]. 

 The raisin is a source of vitamin C [3], B-12, and iron [15], which has an important role in a treatment of 
anemia by increase the numbers of RBCs [27,28].  Rho and Kim 2006, reported that the grape intakes showed 
the promoting liver and red blood cell antioxidant enzyme activities [29,30]. These evidences may explain the 
higher number RBCs in the mice groups taken raisin extract (T1 & T2) compared to Control group.  

It is well established that the Platelets play an important role in cardiovascular disease [31-33]. So many 
cardiovascular disease treated by anti-platelet therapies [34]. On other hand, the raisins have distinct beneficial 
effects on CVD risk [35]. Vitseva et al, 2005; suggested decrease platelet properties of purple grape-derived 
flavonoids [36], which is agreement with our results that the raisin extract inhabit the number of platelet. 

Interestingly, the platelets are a source of serotonin [37], amyloid precursor protein [38], and tau protein 
[39], which find also in the brain. These proteins are described to have different isoform patterns in AD [40, 41]. 
Now, it is investigated that the AD related changes of the brain are also reflected in platelets count [41].  On 
other hand, Varady 2015 document that a limited number of transporters and receptors, potentially relevant in 
AD, show significant differences in RBC membrane expression in the AD patients as compared with normal, 
age-matched controls [42].  

These evidences proved the interaction between the brain and blood changes in the AD. Our results showed 
the raisin effect on the brain and blood cells which explain the thought that the raisins effective in treating AD.  
 
Conclusion: 

In brief, the results described in this study show that the raisin extract drinking results in: 
1. Significantly increase body weight.  
2. Insignificantly increase brain weight.  
3. Relatively increase the brain/body index.  
4. Hippocampus was affected by raisin drinking not only in the size but also in severity clearly regions, 

especially dentate gyrus (DG). 
5. Significantly increase RBCs count.  
6. Significantly decrease PLTs count. 
 
At the same time, these findings open further questions and offer many perspectives for future work: 
1. It would be certainly necessary to find the perfect dose of raisin that could used to get all its advantage 

especial its effect on brain to use as treatment of Alzheimer’s disease without any negative effects such 
as body weight increasing. 

2. It would be interesting to study the containing of raisin especially from boron and Omega-3. 
3. This work used the yellow raisin type. This study should be extended to other raisin type. 
4. This work can be repeat it in the mice have AD to prove the ability to use raisin as treatment in the AD 

cases. 
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