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Abstract: Glucose transporter 1 (GLUT1) is a protein that is responsible for the transport of glucose from the 
bloodstream into cells. It is found in the cell membranes of many tissues in the body, including the brain, 
muscles, and red blood cells. Dysregulation of GLUT1 function has been implicated in several diseases, 
including cancer, neurological disorders, and cardiovascular disease. In this review, we will discuss the role of 
GLUT1 in these diseases and the potential for targeting GLUT1 as a therapeutic strategy. 
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 يعجرم ثحب

 ضرملاو ةحصلا يف 1-زوكولغلا لقان
 
 يناطحقلا ضوع دیعس
 
 )ـھ1444/11/11 يف رشنلل لبقو ؛1444/6/9 يف رشنلل مدق(
 
 ةجسنلأا ایلاخ نم ریثك يف دجاوتو .ایلاخلا ىلإ مدلا نم زوكولغلا لقن نع لوؤسم نیتورب وھ 1-زوكولغلا لقان :ثحبلا صلختسم
 يف امب ، ضارملأا نم ددع ثودح يف ةقلاع ھل لقانلا اذھ .ءارمحلا مدلا ایلاخو تلاضعلاو غامدلا كلذ يف امب ،ناسنلإا مسج يف
 بارطضاب ھطابترا ةساردلا تدجو ثیح .ةیومدلا ةیبلقلا ضارملأاو ةیبصعلا تابارطضلااو ناطرسلاو  يركسلا ضرم كلذ
 ةیناطرسلا ایلاخلا ومنب ھللاتخا دنع ھطبر مت امك .يناثلا عونلا نم يركسلا ضرمب نیلوسنلأا جتنت يتلا سایركنبلا اتیب ایلاخ
 لكشب لقانلا اذھ لثم ةسارد نا ىلا ةراشلاا ردجت كلذل .رمیاھزلا ضرمو عرصلا لثم ةیبصعلا تلااحلا نع لاضف اھرثاكتو
 .ةلمتحملا جلاعلا ةیفیك ةفرعمل اببس ضارملأا ضعب ثودح يف مھاسی فیك فیك ةفرعمل فثكم

 .ىجلاعلا لخدتلا ،ةیبصع تابارطضا ،ناطرسلا ،ىركسلا ءاد ،1-زوكولغلا لقان :ةیحاتفم تاملك
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1.INTRODUCTION: 
 
Glucose is a primary source of energy for cells in 
the body, and the uptake and utilization of glucose 
is regulated by a complex network of proteins 
which called glucose transporters 
(Hantzidiamantis & Lappin, 2022). Sodium-
glucose co-transporters and glucose-mediated 
transporters (GLUTs) are the two categories of 
glucose transporters (Scheepers, Joost, & 
Schurmann, 2004). The glucose transporter family 
consists of fourteen members (Augustin & 
Mayoux, 2014). Different tissues produce GLUT 
differently and it works across the plasma 
membrane in the direction of the glucose gradient 
(Wilson-O'Brien, Patron, & Rogers, 2010). Class 
I, II, and III are the three subclasses that make up 
the GLUT family. High-affinity GLUT1, low-
affinity GLUT3, GLUT4, GLUT14, and GLUT2 
are all members of type I (Byers, Howard, & 
Wang, 2017).  GLUT5, GLUT7, GLUT9, and 
GLUT11 are class II transporters with very low 
affinity for glucose. The class III transporters are 
GLUT6, GLUT8, GLUT10, and GLUT12 
(formerly known as GLUT-X1). Sodium-glucose 
co-transporters move glucose in opposition to its 
gradient of concentration (Wright, Hirayama, & 
Loo, 2007).  
GLUT1 plays a crucial role in glucose 
homeostasis (Palacin, Estevez, Bertran, Zorzano 
& Marsol,1998) and expressed in many tissues in 
the body, including the brain, muscles, and red 
blood cells, and it is regulated by a variety of 
factors including insulin, glucose levels, and 
substrate availability (Wang, Wang, Shen, & 
Zhang, 2016). GLUT1 is encoded on the short arm 
of chromosome 11 and is synthesized in the 
endoplasmic reticulum (Wilcox, 2005). 
Dysregulation of GLUT1 has been linked to a 
variety of diseases, including diabetes, cancer, and 
neurological disorders, making it a potential target 
for therapeutic intervention (Vulturar, Chiș, 
Pintilie, Farcaș, Botezatu, Login, Sitar-Taut, et.al. 
2022)  
While GLUT1 is essential for normal 
physiological function, dysregulation of GLUT1 
has been implicated in a number of diseases. For 
example, abnormal expression of GLUT1 has 
been observed in cancer cells, and targeting 

GLUT1 has been proposed as a potential 
therapeutic strategy for cancer treatment (Santra 
et al., 2020). In addition, GLUT1 has been 
implicated in neurological disorders such as 
epilepsy and Alzheimer's disease (Bazinet, Al-
Haidari, Bains, & Wurtman, 2014 ; Lu et al., 
2015). Dysregulation of GLUT1 has also been 
linked to cardiovascular disease, as reduced 
GLUT1 expression has been observed in the 
endothelial cells of individuals with 
atherosclerosis (Iwamoto, Tamura, & Kataoka, 
2020).  
In this review, I will discuss the role of GLUT1 in 
these diseases and the potential for targeting 
GLUT1 as a therapeutic strategy. We will also 
consider the current state of the literature on 
GLUT1 in these diseases and highlight areas for 
future research. 
The research aiming to clarify the effect of GLUT-
1 in cases of health and diseases and study the 
drawbacks and benefits of its uses in different 
diseases. 
 
2.METHODS: 
 
Focusing on the significance of GLUT1 in the 
etiology of diseases and potential therapeutic 
approaches, a thorough assessment of the 
literature was carried out primarily utilizing 
Google Scholar and PubMed databases. These 
diseases include diabetes, cardiovascular illness, 
neurological conditions, and cancer. Search terms 
included GLUT1, glucose transporter, cancer, 
neurological problems, cardiovascular disease, 
and therapeutic approach. The search was 
restricted to recent English-language publications. 
 
 
3.RESULTS AND DISCUSSION: 
 
High blood glucose levels are the hallmark of the 
chronic condition known as diabetes. GLUT1 has 
been identified as a possible therapeutic target for 
the management of diabetes. The expression of 
GLUT1 in the pancreatic beta cells that produce 
insulin has been connected to the emergence of 
type 2 diabetes (Zhou, Qi, & Zhang, 2011). In 
animal models of type 1 diabetes, inhibition of 
GLUT1 has been found to increase insulin 
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sensitivity and glucose tolerance (Shen, Wang, 
Xu, Ma, & Zhang, (2014). One study found that 
targeting GLUT1 with a small molecule inhibitor 
improved glucose homeostasis in a mouse model 
of type 1 diabetes. GLUT1 has also been 
addressed as a therapeutic intervention for type 1 
diabetes (Bansal, Chaudhary, & Dhawan, 2016).  
Cardiovascular illness has also been associated 
with GLUT1 dysregulation. Individuals with 
atherosclerosis have been found to have reduced 
GLUT1 expression in their endothelial cells, and 
this reduced GLUT1 expression has been 
associated with decreased glucose absorption and 
utilization in these cells (Iwamoto et al., 2020). 
Atypical GLUT1 expression has also been 
connected to the emergence of hypertension and 
other cardiovascular illnesses. Furthermore, 
GLUT1 has been demonstrated to play a role in 
the regulation of blood pressure and vascular 
function (Iwamoto et al., 2020). 
Additionally, GLUT1 has been linked to the 
emergence of cancer, with cancer cells frequently 
exhibiting high levels of GLUT1 expression 
(Pawar, Mhatre, & Kucuk, 2011). It has been 
demonstrated that GLUT1 contributes to the 
development, proliferation, and survival of cancer 
cells (Lin, Lin, Chen, & Hsieh, 2013). Cancer 
cells' growth and viability have been 
demonstrated to decrease when GLUT1 is 
inhibited, both in vitro and in vivo (Wang et al., 
2016). Breast, ovarian, and pancreatic cancer are 
only a few cancer types where abnormal GLUT1 
expression has been noted (Santra et al., 2020). 
GLUT1 is frequently overexpressed in cancer 
cells, which results in enhanced glucose 
absorption and utilization. This can promote the 
growth and proliferation of cancer cells (Santra et 
al., 2020). As a result, it has been suggested that 
GLUT1 targeting could be a possible therapeutic 
approach for the management of cancer. Targeting 
GLUT1 in cancer has been suggested using a 
variety of strategies. Utilizing GLUT1 inhibitors 
is one strategy since they can prevent the transfer 
of glucose into cancer cells and interfere with their 
energy consumption (Santra et al., 2020). For the 
treatment of cancer, numerous GLUT1 inhibitors 
are currently under clinical development after 
showing encouraging outcomes in preclinical 
research (Santra et al., 2020). 

The use of glucose metabolism-based imaging 
methods, such as positron emission tomography 
(PET) with radiolabeled glucose analogs, to 
observe the levels of GLUT1 expression in 
tumors, is another strategy for targeting GLUT1 in 
cancer (Santra et al., 2020). The use of GLUT1-
targeting medicines can be guided by the 
information these imaging techniques can provide 
on the level of GLUT1 expression in 
malignancies. 
GLUT1 deficiency is a rare genetic disorder. It is 
caused by variants in the SLC2A1 gene. SLC2A1 
provides instructions for producing GLUT1. In 
the brain, the GLUT1 protein is involved in 
moving glucose from the bloodstream into the 
cerebrospinal fluid (CSF), which surrounds the 
brain Chen, Chen, & Liu, 2013).  Additional 
symptoms have been reported in individuals with 
Glut1 deficiency syndrome including mental 
confusion, lethargy, drowsiness (somnolence), 
repeated, abnormal, rapid eye and head 
movements in both horizontal and vertical 
directions, paralysis of one side of the body 
(hemiparesis), total body paralysis (Bazinet et 
al.,2014). 
GLUT1 has been implicated in diabetes, cancer, 
as well as neurological conditions such stroke, 
traumatic brain injury, and Alzheimer's disease 
(Baker, Blass, & O'Hare, 2012 ; Chen et al., 2013; 
Li, Li, & Tang, 2014). It has been suggested that 
these illnesses emerge as a result of dysregulation 
of GLUT1, which is expressed in the brain and is 
in charge of the uptake of glucose by neurons. In 
animal models of stroke and traumatic brain 
damage, inhibition of GLUT1 has been 
demonstrated to enhance outcomes (Baker et al., 
2012; Chen et al., 2013).  
In people with epilepsy, the brain's GLUT1 
expression is frequently decreased, which results 
in decreased glucose uptake and utilization 
(Bazinet et al., 2014). In those with epilepsy, this 
decrease in glucose metabolism has been related 
to the onset of seizures and other neurological 
symptoms (Bazinet et al., 2014). 
Reduced GLUT1 expression has been connected 
to the emergence of cognitive impairments in 
Alzheimer's disease, as aberrant GLUT1 
expression has been seen in the brains of those 
with the condition (Winkler, Nishida, Sagare, 
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Rege, Bell, Perlmutter, & Zlokovic, 2015). 
Additionally, targeting GLUT1 has been 
suggested as a potential therapeutic approach for 
the management of Alzheimer's disease, as 
reducing GLUT1 function may assist in reducing 
the buildup of amyloid-beta peptide, a significant 
disease marker (Gejl, Brock, Egefjord, Vang, 
Rungby,  & Gjedde, 2017). Additionally, 
inhibition of GLUT1 enhanced memory and 
cognitive performance in a mouse model of 
Alzheimer's disease, indicating that GLUT1 has 
been targeted as a therapeutic intervention for 
Alzheimer's disease (Li et al., 2014). 
Targeting GLUT1 may be a promising therapeutic 
strategy, given the role that GLUT1 plays in the 
emergence of a number of illnesses. In animal 
models and early stage clinical trials, GLUT1 
inhibition has demonstrated potential for the 
treatment of diabetes, cardiovascular illnesses, 
cancer, and neurological disorders. To completely 
comprehend the mechanisms underlying GLUT1 
dysregulation in various illnesses and to establish 
the efficacy and safety of GLUT1 targeting as a 
therapeutic intervention in people, additional 
study is nonetheless required. 
The use of GLUT1 inhibitors and imaging 
techniques based on glucose metabolism are two 
possible methods for GLUT1 targeting. While 
these methods have shown promise in preliminary 
investigations, more analysis is required to 
properly grasp their therapeutic potential. The 
development of targeted therapeutics will depend 
on a comprehensive understanding of the 
processes by which GLUT1 dysregulation leads to 
the onset of these disorders, which is another area 
in need of further study. 
The potential for off-target consequences when 
GLUT1 is the target is one potential drawback. 
Inhibiting GLUT1 may have unanticipated effects 
on the absorption and utilization of glucose in 
other tissues since GLUT1 is expressed in a 
variety of tissues throughout the body. For 
example, GLUT1 is essential for glucose 
reabsorption in late segment in proximal tubules 
of the nephron completing the 100% of glucose 
reabsorption (Ghezzi, Loo, & Wright, (2018). 
GLUT1 is not the sole protein involved in 
maintaining glucose homeostasis, thus targeting it 
as a treatment strategy might not be the most 

effective way to treat all the underlying causes of 
glucose dysregulation in conditions like diabetes. 
Overall, the results of this analysis indicate that 
GLUT1 targeting may be a feasible therapeutic 
strategy for a number of disorders, although more 
investigation is required to completely 
comprehend the possible drawbacks and 
advantages of this strategy. 
For instance, GLUT2 and GLUT4 are other 
proteins that play significant roles in the uptake 
and use of glucose (Bansal et al., 2016). 
Additionally, other elements like insulin 
resistance and pancreatic beta cell activity can 
affect glucose homeostasis (Baker et al., 2012). To 
effectively address glucose dysregulation in 
conditions like diabetes, addressing GLUT1 alone 
might not be adequate; instead, a more all-
encompassing strategy might be required. 
The results of this research indicate that GLUT1 
targeting may be a promising therapeutic strategy 
for several illnesses, such as diabetes, cancer, and 
neurological disorders.  
As a conclusion, to completely comprehend the 
mechanisms underlying GLUT1 dysregulation in 
various illnesses and to establish the efficacy and 
safety of GLUT1 targeting as a therapeutic 
intervention in people, additional study is 
nonetheless required. Furthermore, it is crucial to 
consider the potential drawbacks and off-target 
effects of targeting GLUT1 and to think about a 
more all-encompassing strategy for tackling 
glucose dysregulation in conditions like diabetes. 
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