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ARTICLE INFO  ABSTRACT 
 

 
 
 

Pathogenesis  of diabetes is complex and  there is an interplay between genetic and  environmental 
factors. While it  is impossible to change genetic conditions at present, we do have an impact on  the 
environmental ones . Symptoms of bo th Type 1 & Type 2 diabetes usually increase slowly , and 
therefore the patient does not  pay attention to them for a  long  time. I f diabetes  is diagnosed early, and 
treatment  is careful ly planned and  carried  out, it is possible in many cases  to achieve recovery from 
the clinical symptoms. Nowadays  we have many modern drugs available that greatly facil itate good 
metabolic alignment of Type 1 & Type 2  diabetes, but till 90s pharmacological treatment  was limited 
to  insulin, metfor min  and sul fonylurea. Treatment  for Type 1 & Type 2 diabetes  must be undertaken 
wi th a view to reducing insulin resistance. Studies show that proper diet and physical activity  are 
much more effective in preventing the development  of Type 1 & Type 2  diabetes than any drug 
available and they  are both firs t treatment  of choice. If th is  is not satis factory, or if the patient is 
unsuccessful , pharmacotherapy is needed. Metformin  is  mos t often  used  at the beginning. If the 
treatment  applied  does  not  give satis factory results, it  is necessary to extend the pharmacotherapy – in 
th is case, incretin drugs and  Sodium-glucose linked  transporter type 2 inhibitors (SGLT2 inhibitors) 
are recommended. Acarbose preparations  (alpha- glucosidase inhibitors ) are also used  as supportive 
treatment . Currently , d rugs from the sulfonylurea group are being int roduced  less and less often , as 
their use may cause hypoglycemic conditions as well as weight gain. When the use of oral medications 
appears to be insufficient  for metabolic control , the inclusion  of injections  of insulin is considered . 
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INTRODUCTION 
 
There is an interplay between genetic and environmental factors 
in the pathogenesis of Diabetes Type 1 & Type 2 .  While it is  
impossible to change genetic conditions at present, we do have 
an impact on the environmental ones. Insulin resistance is a 
very important factor leading to the clinical manifestation o f 
diabetes (1,2), for which abdominal obesity is a very important 
determinant. We call this condition a metabolic syndrome 
(3,4,5,6). Waist circumference (WC) measurement, waist/hip 
ratio (WHR) and waist/body height (WHtR – waist/height 
ratio) are used to assess abdominal obesity. According to the 
International Diabetes Federation 2005 criteria (IDF/2005  
criteria), abdominal obesity in adults is diagnosed by  adopting  
a waist circumference o f 80 cm and 94 cm for women and men, 
respectively (7).  
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Excessive increase in fat cells during childhood can contribute 
to the development of obesity in adulthood. The increasing  
number of fat cells is unfortunately an irreversible process (8).  
They accumulate not only in the subcutaneous and vis ceral 
tissues, but also in various organs, mainly in the liver, skeletal  
muscle, pancreas, blood vessels, heart, and kidneys. They 
change the cells’ metabolism, and thus disrupt their proper 
functioning (9). The adipose tissue is a very important secretory 
organ. In the development of insulin resistance, bioactive 
substances secreted are of substantial signi ficance. They have 
endocrine, paracrine, and autocrine effects, causing tissue 
resistance to endogenous insulin. One of these substances is  
adiponectin, which has many functions in our body (10). It 
plays an important role in maintaining insulin sensitivity of 
tissues, especially muscles, as well as of the liver and the 
adipose tissue itself. It activates fatty acid oxidation and 
increases insulin secretion.  At the same time, apart from 
adiponectin, other substances are secreted by the adipose tissue, 
such as leptin, tumor necrosis factor α (TNF-α), interleukin 6 
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(IL-6), resistin,  and, above all, the product of lipolysis – free 
fatty acids (FFA), all of which are key to the development of     
insulin resistance (11) of Type 1 & Type 2  diabetes. There are 
three main types of diabetes:  
 
 Type I (1) diabetes 

 Type II (2) diabetes 
 Gestational diabetes 
 

Type 1 Diabetes : This type of diabetes is oft en 
called juvenile-onset di abetes m ellitus because it tends to start 
at a younger age, usually around the age of 14 years, although 
it may develop earlier or later in life. Type 1 diabetes is a result 
of destruction of the beta cells in the pancreas thereby 
impairing insulin production.  Types 1 diabetes is 
an autoimmune disease which means that they body’s immune 
cells attack and destroy the beta cells. There are various  
theories about the causes of this immune dysfunction but the 
exact cause in every case is unknown. It is believed that there 
is a hereditary tendency (genetic/inherited) for th e beta cells to 
degenerate and prevent the immune cells from attacking it.  
This may also be linked to viruses or environmental factors.  
Type 1 diabetes tends to develop very abruptly,  over days or 
weeks. The destruction o f the beta cells is extensive and little 
or no insulin is produced therefore insulin needs to be 
administered (injection). Type 1 diabetes is an autoimmune 
condition that occurs when the body’s immune system attacks  
the beta cells living in the tissue of the pancreas. This causes 
the pancreas to produce little to no insulin, which is a hormone 
that allows cells to use glucose for energy. Insulin makes sure 
the body’s blood sugar levels do not get too high or too low. 
People with type 1 diabetes do not have a properly functioning 
pancreas and cannot properly distribute glucose to cells in the 
body. The causes of autoimmunity are unknown. Experts have 
linked several triggers to autoimmunity, such as stress, a diet 
high in refined sugars  and carbohydrates, a lack of physical  
exercise, poor sl eeping habits, and excessive smoking or 
drinking. Certain genetic factors may also increase the risk  o f 
autoimmunity. Autoimmune conditions tend to run in the 
family. A person with a family history of any autoimmune 
disorder, not just type 1 diabet es, may be at an increased risk. 
Certain viruses or illnesses may also be linked to type 1 
diabetes. 
 
Type 2 Diabetes : This type of diabet es is also known 
as adult-onset diabetes because it tends to occur later in li fe,  
usually aft er the age of 30. These days however, type 2 
diabetes is being seen in younger age groups, even in  
adolescents. With type 2 diabetes, the impairment of glucose 
metabolism arises as a result of a decreased sensitivity to 
insulin by the body’s cells. This means that the cells do not  
respond to insulin to take up glucose from the bloodstream and 
utilize it. T his is known as insulin resistance. Unlike in type 1  
diabetes, the insulin levels in the blood are elevated, above the 
norm (hyperinsulinemia) as the pancreas secretes higher 
amounts of glucose in an attempt to overcome this resistance 
(compensatory mechanism). Type 2 diabetes has been linked 
to a number of factors, of which obesity (especially the 
accumulation o f abdominal fat) is now considered as the main 
risk factor.  The rising incidence o f obesity globally, especially 
in children and young adults, may account for type 2 diabetes  
being seen in younger age groups than was previously the case. 
Other factors that contribute to the development of type 2 
diabetes includes a family history o f diabetes, previous history 

of gestational diabetes (pregnant women), sedentary li festyle 
and ethnicity. T ype 2 di abetes develops gradually as the cells  
resistance to insulin increases over time. Despite the resistance, 
the cells do take up glucose but in much smaller quantities and 
only in the presence o f v ery high l evels of insulin. Eventually 
the beta cells become “ exhausted” and insulin production and 
secretion drops. Type 2 diabetes is ultimately caused by insulin 
resistance, which is due to  a combination of li festyle and 
genetic factors. Being overweight,  having an improper diet that 
includes excessive amounts of foods high in refined sugar and 
carbohydrates, and a lack of physical activity may also cause 
type 2 diabetes. Because type 2 diabetes is not an autoimmune 
disease, it does not occur as a result of an immune system 
dysfunction like Type 1 diabetes does. Type 2 diabetes 
accounts for up to ninety-five percent of di abetes cases. It  
tends to run in the family and is more prevalent in the 
following ethnic groups: Latinos, African Americans, Native 
Americans, Pacific Islanders, and Asian Americans. Women 
who have been di agnosed with gestational diabetes have a 
higher risk of developing type 2 diabet es within ten years. It is 
estimated that one in three adults in the United States will have 
type 2 diabetes by the year 2050. 

 
Gestational Diabetes: This type of di abetes d evelops in some 
women in late pregnancy and usually resolv es after the birth of 
the baby. It can however p ersist and become p ermanent. Even 
if gestational diabetes resolves, the mother is at an increased 
risk of type 2 diabet es as mentioned above. The baby is also at 
a higher risk of type 2 diabetes i f born to a mother who had 
gestational diabetes. The main causes of gestational diabetes  
appear to be related to the hormone fluctuations associ ated 
with pregnancy as well as excessive weight gain during 
pregnancy. Obese women who fall pregnant are at a great er 
risk as well as certain ethnic groups and women who were 
diagnosed with pre-di abetes (impai red glucose tolerance) p rior 
to pregnancy. Apart from increasing the baby’s risk of 
developing type 2 diabetes later in life, gestational diabetes 
may also increase body fat in the baby (large baby requiring 
cesarean section), cause low blood sugar 
levels (hypoglycemia) in the baby or breathing problems  
(neonatal breathing problems). Recently,  a report on leptin- 
induced epigenetic modi fications as well as epigenetic 
regulation of leptin in metabolic disorders has been published 
(12). One of the important elements in the development of 
insulin resistance is  the increased synth esis and release of 
proinfl ammatory cytokines, which also cause damage to  
pancreatic islet cells (13,14). Decreased insulin sensitivity can 
be seen many years before Type 2 di abetes is diagnosed. 
Insulin resistance can l ead to a number of disorders including 
the metabolic syndrome, non-alcoholic fatty liver disease 
(NAFLD), and T ype 2 diabetes (15,16,17). Micro and macro-
vascular complications are very aggravating complications of 
insulin resistance. Experimental studies have shown that fat 
storage in the heart can lead to cardiomyocyte necrosis,  and 
affect myocardial contractility.  A relationship between insulin 
resistance and myocardial damage has been observed in  
clinical studies (18,19,20,21,22). An increased in flux of free 
fatty acids can also cause kidney damage (23), whereas  the 
accumulation of fat in the liver cells can lead to chronic 
inflammation and fatty liver. The relationship between 
metabolic syndrome and periodontal changes has also been 
discussed in the literature – Gurav has introduced and 
elaborat ed on these issues extensively  
(24,25,26,27,28,29,30,31,32). The author has noted the 
importance of early diagnosis of this complication. 
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 The LJM (limited joint mobility) syndrome may also be an 
early complication signaling the diagnosis of diabetes (33,34). 
Diabetic patients often have accompanying endocrine 
disorders, including thyroid dysfunction (35). Endocrinologist 
care is needed in such cases.  
 
SYMPTOMS 
 
Common symptoms of type 1 diabetes include weight loss,  
extreme thirst,  frequent urination, and dehydration. Other 
symptoms may include bedwetting, blurry vision, a rapid 
heartbeat, fatigue, vomiting, and nausea. Symptoms usually 
come on fairly quickly within a few days to a few weeks.  
Extreme hung er, mood changes, irritability,  and food cravings 
may also occur. Lightheadedness when standing up may also 
occur due to low blood sugar levels. Numbness or tingling in 
the legs is an early symptom of diabet es. Type 1 diabetes is  
diagnosed by checking for high blood sugar levels and the 
presence of ketones, which are the byproducts of the 
breakdown of fat. A doctor may order a HbA1c test to  
determine blood sugar levels over the past three months. A 
random blood sugar test or a fasting blood sugar test may also 
be done. A doctor may diagnose type 1 diabetes by performing  
an antibody test or checking C-peptide levels, which is the 
byproduct of insulin in the pancreas. 
 
The most common symptoms of type 2 diabetes include weight  
gain or weight loss,  blurry vision, poor wound healing,  
excessive thirst,  fatigue, and excessive hunger. Obesity  
increases the risk of type 2 diabetes; however, during the early  
stages of type 2 diabetes, a person may experience unexplained 
weight loss.  Food cravings tend to occur because the body’s  
cells are not getting the glucose they need, which increases the 
need for glucose consumption. A physician can diagnose type 2 
diabetes using a random blood test, an oral glucose intolerance 
test, a fasting blood sugar test, or a HbA1c test. A blood test 
may need to be conducted more than once before a diagnosis  
can b e made. In some cases, several di fferent blood tests m ay 
be ordered before making a di agnosis. A blood test may be 
ordered i f a patient has a family history of di abetes and 
experiences one or more symptoms. Symptoms of Type 2 
diabetes usually increase slowly, and therefore the patient does 
not pay attention to them for a long time. Unfortunately, the 
disease is usually diagnosed when chronic complications occur.  
This is already a period in which it is often impossible to  
reverse the symptoms of the disease. It is very import ant to  
systematically carry out glucose tolerance tests (OGTT) for 
people at high risk of the disease. The risk group includes people 
with obesity, hypertension, and heart disease, as well as with a 
family history of di abetes. It is worth mentioning that for early  
diagnosis of glucose tolerance disorders it is very useful to  
determine blood sugar levels in the glucose tolerance test also 
one hour after loading (36,37,38). The main difference b etween 
type 1 and type 2 di abetes is that type 2 di abetes is not an 
autoimmune condition. In many cases, type 2 diabetes can be 
reversed. It is a chronic dis ease that affects that body’s ability  
to use glucose. Type 2 diabetes results from insulin resistance 
or a condition that is characterized by di ffi culty using insulin 
correctly.  People with type 2 diabet es may also experience 
abnormal insulin secretion,  which causes glucose to build up in 
the bloodstream. Both forms of diabet es are equally dangerous. 
 
DAIGNOSIS: Despite very distinct symptoms, both types of 
diabetes can be mistaken for lingering flu symptoms or other 
ordinary illness that doesn’t require treatment.  

It’s crucial that anyone displaying signs of di abetes h ave their 
blood sugar l evels tested and urine tested for ketones.  
According to the American Diabetes Association,  the 
following blood sugar and A1c results are used to diagnose 
prediabet es and type 2 diabetes. 
 
Prediabetes 
 

 HbA1c: 5.7 to 6.4 percent 
 Fasting: 100 to 125 mg/dL 
 2 hours after a meal: 140 mg/dL to 199 mg/dL 

 
Too often, patients diagnosed with prediabetes are simply sent 
home and given very little guidance on what they can do to  
prevent the further development of type 2 diabetes. Consider 
your prediabet es diagnosis as a tremendous warning that type 2 
diabetes is imminent unless you take action by making changes 
in your nutrition, body weight,  and activity levels to  help 
compensate for your body’s struggle to produce adequate 
insulin. For some, losing weight and eating 
differently cannot prevent the development of type 2  diabetes,  
but for many, it can. 
 
Type 2 diabetes 
 

 HbA1c: 6.5 percent or higher 

 Fasting: 126 mg/dL or higher 
 2 hours after a meal: 200 mg/dL or higher 
 

Some patients diagnosed with type 2 diabetes can actually  
have type 1 diabetes. This mistake can happen in adults  
developing type 1 because many doctors  aren’t aware of how 
common type 1 diabet es has b ecome in adults. If you’ve been 
diagnosed with type 2 and you suspect you actually have type 
1, ask to have your autoantibody levels tested. This test will 
reveal i f your  body is struggling with an autoimmune form o f 
diabetes versus a metabolic disorder. 
 
Type 1 diabetes 
 
 HbA1c: 6.5 percent or high er 
 Fasting: 126 m g/dL or hi gher 

 2 hou rs after a m eal: 200 mg/dL o r hig her 
 
For patients with undiagnosed type 1 diabetes, blood sugar 
levels are o ft en above 400  mg/dL before they’ve made a visit 
to the emergency room or primary care. If you do suspect that  
you or someone you know has type 1 diabet es, visit your 
primary care or urgent care immediately. Be sure to ask for 
both your blood sugar level and your urine ketone level to best 
tested.  
 
Type 1 or type 2 diabetes are all encouraged to achieve 
an HbA1c level at or below 7.0 percent for the best prevention  
of diabet es-related complications. 
 
TREATMENT 
 
The basic principle of treating Type 2 diabetes is to change 
one’s lifestyle, which means introducing a very well-defined,  
low-calorie diet, and maximally increasing one’s physical 
activity, taking into account possible medical contraindications. 
Studies show that proper diet and physical activity are much 
more effective in  preventing the development  of Type 2 
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diabetes than any drug available. The diet should gradually 
reduce the number of calories consumed aft er about 500 kcal. A 
typical reduction diet, i.e. one that leads to a decrease in  body 
weight,  is 1000-1200 kcal/day. It is assumed that weight  
reduction should be at the level of 0.5-1 kg per week. If the 
patient does not lose weight,  it means that the diet contains too 
many calories for the needs of their body. Of course, any diet  
that aims to reduce body weight should be supported by regular 
physical activity. If this is not satisfactory, or i f the patient is 
unsuccessful, pharmacotherapy is needed. Metformin is most  
oft en used at the beginning. It is a drug that reduces insulin  
resistance. If the treatment applied does not give satis facto ry 
results, it is necessary to extend the pharmacotherapy – in this  
case, incretin drugs and SGLT2 inhibitors are recommended 
(39,40,41,42,43,44,45).  
 
The use of these drugs has been found to be benefi cial in  
preventing diabet es complications (46,47,48). Wilding et al. 
have propos ed combining the SGLT2 inhibitor with an incretin  
drug as a beneficial solution in preventing cardiac complications  
(49). Scheen has also presented the beneficial effects of 
combining a dipeptidyl peptidase-4 inhibitor (DPP-4 inhibitor) 
with an SGLT2 inhibitor in the treatment of Type 2 diabet es 
(50). American authors also presented a similar position (51). 
Acarbose preparations (alpha-glucosidase inhibitors), which 
facilitate weight reduction,  are also used as supportive treatment  
(52,53,54). Currently,  drugs from the sul fonylurea group are 
being introduced less and less oft en, as their use may cause 
hypoglycemic conditions as well as weight gain. When the use 
of oral medications appears to be insu ffi cient for metabolic 
control, the inclusion of injections is considered. In this group 
of drugs, the decision to include insulin is usually the first  
priority. Of course, insulin is still a drug us ed in patients with 
Type 2 diabetes, but the indications for its use have changed. It  
should be remembered that in Type 2 diabetes, the secretion o f 
endogenous insulin can be preserved for quite a long time, and it  
is oft en signi ficantly increased in response to insulin resistance.  
The decision to start insulin therapy should be preceded by an 
assessment of insulin secretion.  The simplest test is to determine 
the level of C-peptide (55,56). Currently,  more and more analog 
insulin preparations appear on the market, which may be useful  
in the treatment o f Type 2 di abetes (57,58), however in obese 
patients insulin treatment should be seen as a last resort (59). If 
we are dealing with very high hyperglycemia (≥ 300 mg/dl,  i.e. 
≥ 16 mmol/l) at the time diabetes is diagnosed with 
concomitant clinical symptoms. It is necessary to include 
insulin as soon as the diagnosis is  made. Insulin therapy is oft en 
used transiently in these patients. This applies especially to the 
early periods of the disease when the function o f β-cells is still 
preserved. Increasingly, when oral m edications are ineffective,  
glucagon-like peptide-1 receptor agonist (GLP-1 RA) injections  
are used before insulin therapy (60). Careful monitoring of early 
signs of chronic complications is also very important in 
patients. As part of such control, the level of glycat ed 
hemoglobin (HbA1c) and lipidogram should be tested 
periodically. Ophthalmologic monitoring is necessary as part of 
specialist consultations. It is assumed that every patient with  
diabetes requires ophthalmologic monitoring at least once a 
year. All patients over the age of 35 should also consult a 
cardiologist before commencing intensive physical exertion.  
 

Conclusion 
 
The question posed in the title can be answered with "Yes" – 
diabetes can be cured as a clinically overt disease, provided 
that it is diagnosed at an early stage, that it is treated very 

vigorously, and, above all,  that there is  a  definite reduction in  
body weight or obesity. However, one should keep in mind that 
genetic predispositions remain (61). If the patient is diagnosed 
with Type 2 diabetes late when the complications are already 
developed and present, the patient requires very careful 
diagnosis and specialized treatment with dietary changes and 
drugs. In that case, we can no longer expect that the clinical  
symptoms will disappear; at most the treatment will slow down 
their development. That is why it is so important to diagnose 
metabolic syndrome and related diseases as early as possible.  
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