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Abstract 
Diabetes has earned the status of an 

epidemic in India, with over sixty two million 
individuals presently afflicted with this disease. 
Because of the chronic nature of the disease and 
the socio-economic burden it causes to the 
families and nation, adjuvant therapies/life style 
modifications for correct regulation of polygenic 
disease is gaining prominence. Yoga includes 
follow of a number of physical exercises and 
postures, regulation of respiration with a range of 
breathing exercises that improve muscle strength, 
flexibility, blood circulation and oxygen uptake. 
Yoga is commonly combined with nutrition and 
practice of meditation that may be an aware 
process that induces relaxation and stress 
management. Yoga has been shown to own 
helpful effects on regulation of blood pressure, 
glycemic management, sleep quality and weight 
reduction. Yoga has been established to have 
beneficial effects on conditions like hypoglycemic 
agent resistance, diabetes. more constrained 
information recommend that yoga could likewise 
bring down aerobic  stress and blood pressure and 
it additionally decreases drug use in grown-ups 
with type 2 DM. Notwithstanding, given the 
method impediments of existing examinations, 
additional high notch examinations are needed to 
affirm and to boot illustrate the potential benefits 
of  yoga programs in populations with type 2 DM. 
The aim of this review was to grasp the impact of 
yoga on the self-management of type2 DM. 

Keywords: Diabetes, Yoga, Complementary 
therapies, Self – Management 

Introduction 
Diabetes mellitus is a chronic, progressive 

metabolic disorder wherein the body does not 
produce enough insulin or does not use the insulin 

effectively leads to high blood glucose levels, 
uncontrolled blood sugar may lead to various 
complications such as retinopathy, neuropathy 
nephropathy and cardiovascular disease in the 
long run. Diabetes is on the ascent. No longer a 
disorder of prevalently rich countries, the 
predominance of diabetes is consistently 
expanding all over the place, our country is about 
to reach the capital in the world soon which rises 
socioeconomic burden. Estimates suggest that 422 
million adults were living with diabetes in 2014, 
compared to 108 million in 1980.Over the past 
decade, diabetes prevalence has risen faster in low 
and middle-income countries than in high-income 
countries (WHO Report)1. 

While there are many medications that are 
available to treat this disorder lifestyle intervention 
acts as an adjuvant in improving the adherence to 
medications. Yoga is a traditional Indian practice 
that combines physical activity with lifestyle advice 
and body awareness techniques such as breath 
control and meditation(2, 3). Yoga keeps body and 
mind under control. Yoga is thought to relieve 
stress and mental symptoms by the increased 
balance of body, thoughts, and emotions3. There 
are several studies that have studied the 
effectiveness of yoga as a complementary therapy 
in the management of diabetes mellitus.  

Therefore, the aim of this review was to 
assess the effectiveness of yoga in patients with 
Diabetes mellitus and also discuss the limitations 
in the available literature in directing for future 
research. This review focuses on published 
research articles indexed in the PubMed, 
MEDLINE, Google Scholar, Science Direct and 
Scopus. Search criteria included research articles 
written in English with the keywords "yoga", 
"diabetes mellitus (DM)", "Type 1 DM", "Type 2 
DM", "Exercise". Only clinical or human studies 
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published in the English language were included. 
Exclusion criteria included articles that were not 
written in English. The articles included in the 
review were based on research in India (2000-
2017). Studies in adults with diabetes mellitus, as 
per ADA guidelines which included any form of 
yoga with any duration in comparison with 
control, were considered for this review. 

The yogasanas such as Vakrasana 
(strengthens the spine and activates nerves), 
Paschinottasan (relieves constipation and activates 
the nervous system), Mandukasana (the exocrine 
gland is aroused by hyperbolic secretion of 
insulin), Uttanapadasana (corrects exocrine gland 
malfunction and reduces further weight in 
abdominal areas), Naukasana (better digestion and 
reduction of blood sugar), Bhujangasan 
(strengthens the spine and improves circulation of 
blood) and Trikonasan (Stimulates abdominal 
organs). Kapalbadhi and Nadisudhi is the most 
important pranayamas3 assigned to the diabetic 
subjects. 

Effect of Yoga on blood glucose, Glycosylated 
hemoglobin, and lipid profile levels 

Several studies (4-19) have reported the 
significant reduction in fasting, postprandialand 
glycosylated hemoglobin levels. Insulin resistance 
and type 2 diabetes are associated with 
dyslipidemia features which in turn is associated 
with the cardiovascular dysfunction studies has 
reported that yoga regulates this dyslipidemia 
condition by increasing the High-density 
lipoprotein and decrease in low-density 
lipoprotein, Total cholesterol also the triglyceride 
levels in comparison to usual care alone. 

Effect of Yoga on hypertension 
Hypertension is one of the co-morbidities 

associated with diabetes. Bernard et al. (21) (2012)
reported that hypertension and diabetes might 
share the common metabolic pathway. Obesity; 
Inflammation and oxidative stress are common 
pathways in these two disorders. Physical activity 
plays a major role in controlling this condition. 
Hypertension also leads to atherosclerosis. In 

agreement with this, studies have shown the 
reduction in blood pressure with regular yogic 
practice(17-20). 

Effect of Yoga on body weight 
Ideal body mass index is strongly 

recommended in the health management 
especially in case of diabetes mellitus. Studies have 
shown that obesity leads to a poor response of 
insulin-producing cells and diabetes is also seen in 
people who are underweight. Studies were done 
by Sahay(17) (2007) has shown the regular practice 
of yoga has improved glycemic control by the 
reduction of body fat among lean diabetics. There 
are also several other studies which have reported 
similar findings.(6,8,19,20) 

Effect of yoga on Oxidative stress 
Oxidative stress is the condition when 

there is an imbalance in the antioxidants and pro-
oxidants levels in the body due to several factors 
such as aging, toxicity, inflammation etc (22). This 
oxidative stress causes damage to enzymes and 
increases in insulin resistance since there is less 
availability of antioxidants to neutralize the free 
radicals that are generated during the energy 
production processes such as glycolysis, 
Tricarboxylic acid cycle and various other 
pathways in the body. It is believed that oxidative 
stress plays important role in the development of 
vascular complications in diabetes particularly type 
2diabetes (22). A three month Study done by Hegde 
et al(23) (2011) has reported that yoga resulted in 
significant reduction in BMI, glycemic control, 
and malondialdehyde and increase in glutathione 
and vitamin C among type 2 diabetic subjects. 
Another study was done by Shree Lakshmi(24) et al 
(2016) also reported the similar findings among 
elderly type 2 diabetic subjects. A preliminary 
report done by Singh (13) et al (2001) has shown 
the reduction in malondialdehyde levels with 
regular practice of yoga for 40 days in addition to 
drug treatment and diet control among type 2 
diabetic subjects. 
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Effect of Yoga on the psychosomatic aspect of 
type 2 diabetes 

Diabetes is associated with psychological 
disturbances such as stress, anxiety, and 
depression. Diabetes and psychological factors are 
linearly correlated to each other. Stress induces 
changes in dietary intake. A review done by 
Vincent(24) et al (2015) has examined the extent to 
which the type 2 diabetes mellitus is associated 
with impairments in the executive function it was 
found that type 2 diabetes mellitus is associated 
with mild to moderate level of impairment in 
executive function stronger in those with short 
disease duration. Yoga is the form of physical 
activity that controls both mind and body. It is 
hypothesized that yoga combats stress levels by 
regulating the hypothalamus – pituitary – adrenal 
axis. Studies have reported the improvement in 
stress management which is linked to glycemic 
control among type 2 diabetics through regular 
yoga practice. Pranayama involves breathe control 
improves the pulmonary function. It has been 
shown by Satish (25) et al (2016) and Sreedevi(26) et 
al (2017) that yoga improves the quality of life 
reduction in the frequency of depressive 
symptoms and intensity of depression 
concentration and attention span improved 
significantly. The discrepancy score also reduced. 
There was an improved mood and concentration. 
It also resulted in a sense of well-being. 

Conclusion  
Blood glucose monitoring is vital to avoid 

complications due to diabetes. Diabetes being the 
multi-facet disorder certain factors is responsible 
for the proper management of blood glucose 
levels. Proper diet control, regular physical 
exercise, calm mind along with medications will 
help us in the management of diabetes. Yoga is 
the form of physical activity which acts as a key 
for mind and body control. All the studies 
mentioned above have shown that yoga has the 
linear relationship with the stress levels as well as 
the executive function in the body. It is also a 
physical activity. It is evident that yoga acts as the 
adjuvant along with medication. Adherence to 

medication is much better with regular practice of 
yoga. Though studies included in this review have 
found the effect of yoga in direct and indirect 
control of diabetes the mechanism through which 
it does these wonders is yet a mystery. It is 
hypothesized that yoga might regulate all this 
through the hypothalamus- pituitary- adrenal axis. 
Long-term well-designed studies are required to 
unlock this mystery. However, studies showing 
the effect of yoga on diabetic complications are 
not available. Knowing that yoga has the positive 
role of oxidative stress which is associated with 
diabetic complications, future research on the 
effect of yoga on life-threatening vascular 
complications could be studied helping in the 
tertiary management of this disease. 
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Absract 
Aneurysm is described as the irreversible 

dilation of the artery by way of greater than 50% 
of the everyday diameter. The incidence of 
thoracic aortic aneurysm (TAA) is 4.5 per lakh 
human beings. Frequently, atherosclerosis is a 
circumstance manifested with the aid of high 
blood pressure-brought on arterial wall weakening 
and rupture. Genetic illnesses (Ehler Danlos 
Syndrome-EDS, Marfan Syndrome and aneurysms 
osteoarthritis syndrome), temporal arteritis, cystic 
medial necrosis, infections (mycotic infections, 
tuberculosis, syphilis) and trauma play a position 
inside the aetiology. Thoracic aortic aneurysm is 
generally asymptomatic and is commonly 
diagnosed with various imaging techniques 
performed for unrelated problems. Patients with 
TAA have regularly had some existence-
threatening headaches, which includes aortic 
rupture, dissection and mortality. We hereby 
excited to report a case of asymptomatic thoracic 
aortic aneurysm. 

Case Report 

57 years old non diabetic, non 
hypertensive male complaints of dull aching left 
sided chest pain, not radiating associated with 
difficulty in breathing on exertion for 3 days, 
chronic smoker and alcoholic. On examination he 
was conscious, oriented, afebrile, no pallor, 
icterus, cyanosis, clubbing, pedal edema, 
lymphadenopathy, PR - 88/min regular rhythm, 
normal volume, no radioradial, radiofemoral delay, 
BP - 120/80 mmHg in both upper limbs in supine 
position, BP - 110/70 mmHg in both  lower 

limbs, RR - 18/min , abdomino thoracic, SPO2 - 
99%,CVS: S1 S2 ْ, no murmur, RS: NVBS ْ, 
P/A: soft, CNS: NFND, Routine blood 
investigations and cardiac enzymes had been 
normal. Chest xray PA view confirmed 
mediastinal widening and prominent aortic 
knuckle. CT angiogram showed big saccular 
aneurysm in descending thoracic aorta for a length 
of 11.5cm in descending thoracic aorta. Diffuse 
irregular atherosclerotic wall thickening of distal 
arch, thoracic and in abdominal aorta. No 
evidence of coarctation of aorta, thrombosis or 
dissection. 

 
Figure1: Chest xray PA view showing mediastinal widening and 

prominent aortic knuckle 
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Figure 2: ECG- Within Normal Limits

 

Figure 3: CT angiogram of Thorax

  
Figure 3: CT angiogram of Aorta 
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Discussion 
Rupture of TAA and dissections are very 

uncommon, in spite of the very excessive 
morbidity and mortality costs. Therefore, early 
detection is vital. Thoracic aortic aneurysms are 
normally asymptomatic (about 75%), but pain is 
known as the fundamental referable symptom in 
approximately 17% of patients [7]. Although 
generally asymptomatic, chest pain, hoarseness 
due to recurrent laryngeal nerve compression, 
compression of the oesophagus causing difficulty 
in swallowing and bronchial compression causes 
shortness of breath may be seen [8]. In our case 
patient presented with chest pain and difficulty in 
breathing with Chest xray PA view showing 
mediastinal widening and prominent aortic 
knuckle and CT angiogram showed big saccular 
aneurysm in descending thoracic aorta for a length 
of 11.5cm in descending thoracic aorta.  

In addition in the descending aorta, the 
aneurysms can be saccular or fuzzy form and 
might press onto the oesophagus and trachea. 
Moreover, in the actual aneurysms, all layers of the 
aorta wall can be affected. In our case, a thoracic 
saccular aneurysm was seen, which spanned all 
layers of the aorta, no dysphagia was observed .In 
our case, the patient had no genetic or systemic 
disease, no infection, and no history of trauma. 
Atheromatous plaque findings in CTT also 
suggested an aneurysm. It is unknown whether 
atherosclerosis is caused by deformities in vascular 
structure caused by aneurysms or atherosclerotic 
aneurysms are caused by atherosclerosis. 

Conclusion 
Thoracic aortic aneurysm is usually 

asymptomatic and is usually diagnosed with 
imaging techniques performed for unrelated 
reasons. Even though it is asymptomatic affected 
person may require regular follow up and in earlier 
intervention can be needed to prevent further 
complications. 
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hemidiaphragm into the posterior mediastinal 
compartment of the thorax. The first case of 
thoracic kidney was diagnosed by Wolfromm in 
1940 using retrograde pyelography. Since then, 
very few such cases have been reported. This 
condition shows male predominance and occurs 
usually at the left than on the right side. Ten 
percentage of cases are bilateral. It is noteworthy 
that in all cases, the kidney is located in the 
thoracic cavity not in the pleural space, with renal 
vessels and ureter normally exiting the thorax via 
the foramen of Bochdalek.  

Various mechanisms have been thought 
to be responsible for intrathoracic kidneys such as 
accelerated ascent of the kidney, delayed closure 
or maldevelopment of the pleuroperitoneal 
membrane, effect of the developing liver and 
adrenal glands, and the persistence of the 
nephrogenic cord. During embryogenesis, the 
kidneys are initially situated within the pelvis; then, 
they ascend into the abdomen because the caudal 
portion of the embryo grows relative to cranial. 
Ascent stops whilst the kidneys reach the adrenals. 
In actuality, each kidneys are bodily hindered from 
higher ascension predominantly by superiorly 
positioned adrenals and, to some extent by the 
liver. Thus, under conditions affecting the 
development of adrenal glands and liver, the 
ascending developing kidney may rarely 
“overshoot” and ascend to a higher location than 
normal, ensuing in thoracic ectopia. However, 
none of these postulated mechanisms can totally 
explain all the reported cases.  

Most patients with intrathoracic kidneys 
are asymptomatic and have a benign clinical 
course. However, anatomically, rotational 
anomalies (such as hilum facing posteriorly, 
lengthy ureter, high origin of renal vessels) and 
medial deviation of lower pole of kidney may be 
seen. Associated anomalies in other organs are 
extremely rare.  

Several techniques were used to diagnose 
intrathoracic kidney. Plain radiographs are often 
indeterminate and might confuse this condition 
with other posterior mediastinal lesions along with 

Bochdalek hernia, pulmonary sequestration, or 
neurogenic masses. In the past, intravenous 
urography become the modality of choice for 
confirming the diagnosis, but it's been outmoded 
by ultrasonography and CT scan these days. In 
our case we incidentally found an ectopic thoracic 
kidney over right side in an 83 years old male. 

Conclusion 
Intrathoracic renal ectopia is a rare clinical 

entity and is a diagnostic challenge for both 
clinicians and radiologists. Awareness of this 
abnormality together with a high index of 
suspicion may additionally obviate the need for 
unnecessary investigations and operative 
approaches. Treatment isn't always necessary in 
majority of ectopic thoracic kidney except in the 
ones associated with other anomalies which 
includes vesico-ureteric reflux and obstruction. 
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Case report   
34 yrs old lady presented with back pain, 

neck pain and chest pain for 2 months on a 
background history of psoriasis for 8 years. She 
had no fever, cough or weight loss.  She had 
inflammatory symptoms with morning stiffness, 
ankle synovitis and tender sternal joints. 

Evaluation showed raised CRP, ESR, 
normal chest X ray and working diagnosis was 
spondyloarthritis with psoriasis. Her MRI showed 
features of sacroileitis and also Manubriosternal 
synovitis (Figure 1 and 2). Her psoriasis was 
limited to scalp, knees and nails. There was no 
evidence of bowel or eye involvement. 

 

Figure 1 Bone marrow edema with synovitis in Manubrio sternal 
and sternoclavicular joint 

 

Figure 2. MRI lateral view with Manubrio sternal joint arthritis 

Differential diagnosis of the Image 
Spondylo arthritis- Unusual to have 

manubriosternal arthritis. Psoriatic arthritis, - not 
uncommon to have this arthritis. SAPHO 
syndrome- Rheumatologists think SAPHO first 
with this image. (Synovitis, Acne, Pustulosis, 
Hyperostosis, Osteitis.) Gout,- rare manifestation 
but need to keep in mind. Septic arthritis- if 
isolated arthritis- ALWAYS think Sepsis. 
Osteoarthritis- degenerative joint disease can 
occur. RA- few case reports but very rare 
manifestation. 

Final diagnosis 
Psoriatic Spondyloarthritis and she has 

been managed with methotrexate and 
Lornoxicam. She had TNF blocker- Adalimumab 
given 40mg every fortnight. She is in remission. 

Conclusion 
Manubriosternal joint arthritis can be 

difficult to diagnose unless the clinician has high 
index of suspicion and differential diagnosis 
should be considered as above. 
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b) Spironolactone: It has a moderate 
antiandrogen effect when administered as a 
100-200mg/day dose for 3 months. The 
duration of treatment can be extended and it 
can be combined with oral contraceptives. 

c) Flutamide:  It is a potent nonsteroidal 
antiandrogen very effective in treating 
hirsutism, but hepatocellular dysfunction has 
limited its use. 

d) Finasteride:  It is a 5-alpha reductase inhibitor, 
given in a dose of 5mg/day for three-months. 

e) Eflornithine cream: It is an inhibitor of the 
enzyme decarboxylase ornithine which 
inhibits hair growth.  

Diode and Nd-YAG laser hair removal can be 
tried. 
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Conclusion 
Awareness of this rare but highly 

characteristic deWinter ECG pattern is essential to 
avoid overlooking anterior MI patients who 
present with this ECG pattern and prevent undue 
delay in  coronary intervention and 
revascularization causing morbidity and mortality. 
This also highlights the importance of serial ECGs 
in suspected angina. 
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Poisoning from ingestion of mushrooms 

occurs worldwide usually when wild mushrooms 

containing toxins are misidentified as edible 

species, collected and eaten. However, severe 

toxicity from mushrooms is rare in humans. 

1.What are the causes of mushroom 

poisoning? 

The main causes of mushroom toxicity 

are I. Incorrect identification of a mushroom II. 

Intentional ingestion by a person with euphoric 

intent III. Intentional ingestion by a suicidal 

person  IV. Foul play in which an individual is 

poisoned by someone else V. Mushroom might be 

contaminated with unknown toxic compounds 

(Internet purchase). 

2.How to distinguishing edible mushrooms 

from poisonous mushrooms? 

No simple rule exists for distinguishing 

edible mushrooms from poisonous mushrooms. 

In more than 95% of mushroom toxicity cases, 

poisoning occurs as a result of misidentification of 

the mushroom by an amateur mushroom hunter. 

In less than 5% of the cases, poisoning occurs 

after the mushroom is consumed for its mind-

altering properties. 

3.How do we classify mushroom poisoning? 

Mushroom poisoning is classified into the 

following 3 major categories on the basis of the 

time from ingestion to the development of 

symptoms. 

 Early symptom category – Symptoms 

generally appear within the first 6 hours of 

mushroom ingestion and include 

gastrointestinal (GI), allergic, and neurologic 

syndromes 

 Late symptom category – Signs and 

symptoms begin to appear between 6 and 24 

hours after ingestion and may include 

hepatotoxic, nephrotoxic, and erythromelalgic 

syndromes 

 Delayed symptom categories – Symptoms 

appear more than 24 hours after ingestion and 

include mostly nephrotoxic syndromes. 

4.What is the typical acute presentation of 

mushroom poisoning? 

The most commonly ingested poisonous 

mushrooms are gastrointestinal irritants. These 

mushrooms cause self-limited nausea, vomiting, 

diarrhoea and stomach pain.   

5.How long after exposure do symptoms 

develop? 

The onset of symptoms is rather rapid 

(0.5 to 3 hours). In contrast, there is a 

characteristic delayed onset of symptoms (> 6 

hours) for more severe types of poisoning, such as 

toxicity associated with cyclopeptide toxicity 

(amatoxin, phallotoxin, virotoxin). The timing of 

symptom onset has long been considered crucial 

for differentiating life-threatening or severe 

mushroom poisonings from less serious ones. 

Toxicology 
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Delayed liver toxicity and 
delayed gastroenteritis 

Cyclopeptides: 

- Amatoxins 

- Phallotoxins 

6-24 hours GI tract 

Liver 

Kidney 

Amanita phalloides 

Seizures, delayed 
gastroenteritis and liver 
toxicity 

Gyromitrin 4-10 hours GI tract 

Central nervous 
system 

Liver 

Blood 

Gyromitra esculenta 

Delayed renal failure Orellanine, 
orellinine, 
cortinarin 

3-20 days Kidney Cortinarius 
orellanus 

Delayed rhabdomyolysis Unknown 24-72 hours Muscle Tricholoma equestre 

Erythromelalgia Acromelic acid >24 hours P. Nerves 

Skin 

Clitocybe 
acromelalga 

Delayed Encephalopathy      

Patients with renal failure Unknown >24 hours to days Encephalopathy Pleurocybella 
porrigens 

Normal healthy patients Polyporic acid 
(causes violet 
colored urine) 

>12 hours Encephalopathy, 
liver and renal 
toxicity 

Hapalopilus 
rustilans 

Immune-mediate 
hemolytic anemia 

Antibodies 
to Paxillus 
involutus 

Repeated ingestion of 
cooked mushroom 

Blood Paxillus involutus 

Allergic bronchioalveolitis Allergic reaction 
to spores of 
Lycoperdon 
species 

<6 hours Lungs Lycoperdon species 

7.How to manage Mushroom Poisoning? 
In the absence of a definitive 

identification of the mushroom, all ingestions 
should be considered serious and possibly lethal. 
Once mushroom toxicity is diagnosed, treatment 
is largely supportive. Early volume resuscitation is 
important for liver and renal toxic syndromes. Gut 
decontamination, including whole-bowel 
irrigation, may be necessary for amatoxins. 
Consider activated charcoal 50g if onset of GI 
symptoms occurs >6 hours of post-ingestion and 
multi-dose activated charcoal if suspected 
cyclopeptide hepatoxicity as alpha-amantin 
undergoes enterohepatic circulation. 

 

8.What are the antidotes used to treat 
Mushroom Poisoning? 

Currently, there are no FDA-approved 
antidotes. However, specific therapy depends on 
the presumed toxin ingested. 

 Cyclopeptide hepatoxicity (e.g. GI symptoms 
onset >6 hours or increasing transaminases) 

‐ N-acetylcysteine 

‐ Cimetidine 

‐ penicilin 1 MU/kg/day 

‐ silibinin 5 mg/kg IB over 1 hour then 20 
mg/kg/day for up to 3 days 

 Consider pyridoxine for seizures, methylene 
blue for methemoglobinemia due to 
monomethylhydrazine ( esculenta) poisoning 
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 Cholinergic syndrome — atropine or 
glycopyrrolate 

 Anticholinergic poisoning may be treated with 
benzodiazepines; in rare cases, physostigmine 
may be required. 

 Patients with severe poisoning from 
disulfiram-containing mushrooms may benefit 
from fomepizole (4-methylpyrazole) 

9.What are Myths vs. Facts on Poisonous 
Mushrooms? 

People pass along misinformation about 
how to distinguish edible mushrooms from 
poisonous species, like the following: 

Myth: Poisonous mushrooms always have bright, 
flashy colors. 

Fact: Toxic species can be pure white or plain 
brown. 

Myth: Snails, insects or other animals won’t eat 
poisonous mushrooms. 

Fact: Just because a mushroom doesn’t hurt 
another animal doesn’t mean it won’t hurt you. 

Myth: Silver or onions blacken toxic mushrooms 
on touch. 

Fact: All mushrooms darken or bruise if damaged. 

Myth: Toxic mushrooms smell and taste horrible. 

Fact: Some say toxic mushrooms actually taste 
very good. 

Myth: Any mushroom becomes safe if you cook 
it. 

Fact: You can’t make a toxic mushroom safe by 
cooking, canning, freezing or drying. 

Pearls  
 No simple rule exists for distinguishing edible 

mushrooms from poisonous mushrooms. 

 Mushroom identification is very difficult and 
often impossible (e.g. unavailable, 
decomposing, cooked, partially digested) 

 Delayed toxicity after mushroom ingestion is 
potentially life-threatening; provide aggressive 
supportive care and consider antidote therapy 
when appropriate 

References 
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Fruit has been recognized as a good 
source of vitamins and minerals, and for their role 
in preventing vitamin C and vitamin A 
deficiencies. People who eat fruit as part of an 
overall healthy diet generally have a reduced risk 
of chronic diseases. Fruit are important sources of 
many nutrients, including potassium, fiber, 
vitamin C and folate (folic acid). 

Benefits of fruits 
1. Fruits are low in calories and fat and are a 

source of simple sugars, fiber, and vitamins, 
which are essential for optimizing our health. 

2. Fruits provide plenty of soluble dietary fiber, 
which helps to ward off cholesterol and fats 
from the body and to help in smooth bowel 
movements as well as offer relief from 
constipation ailments. 

3. Fruits compose of many antioxidants such 
as polyphenolic flavonoids, vitamin-C, and 
anthocyanins. These compounds, firstly help 
human body protected from oxidant stress, 
diseases, and cancers, and secondly; assist the 
body in developing the capacity to fight 
against these ailments by boosting our 
immunity level. Many fruits, when compared 
to vegetables and cereals, have very high anti-
oxidant values, which measures 
their "Oxygen Radical Absorbent 
Capacity" or (ORAC). 

4. Anthocyanins are flavonoid category of 
polyphenolic compounds found in some  
"blue-fruits" like blue-black grapes, 
mulberries, blueberries, blackberries, and in 
many vegetables featuring blue or deep purple 
pigments. Consumption of fruits rich in blue 
pigments offers many health benefits. These 

compounds have potent antioxidant 
properties that help remove free radicals from 
the body, and thus provide protection against 
cancers, aging, and infections. A majority of 
these pigments in the fruits tend to 
concentrate just underneath their skin. 

5. Fruit’s health benefiting properties are 
because of their richness in vitamins, minerals, 
micro-nutrients, pigment and anti-oxidants. 
Altogether, these compounds help the body 
prevent or at least prolong the natural changes 
of aging by protecting from damage and 
rejuvenating cells, tissues, and organs. 

Carbohydrates and Fiber 
The main nutrient you get from fruits and 

vegetables is carbohydrates, which you need for 
providing energy to your body, including your 
nervous system and your brain. These foods also 
provide significant amounts of dietary fiber, which 
is a type of carbohydrate your body can't digest 
that helps improve digestive function and lower 
your risk for high cholesterol, heart disease and 
Type 2 diabetes. Fiber may also help you maintain 
a healthy weight since it slows the emptying of the 
stomach and adds bulk to your food so you feel 
full for longer after eating. 

Potassium 
Many fruits and vegetables are high in 

potassium, which you need for counteracting the 
adverse effects of sodium on blood pressure, 
nerve and muscle function and regulating 
electrolytes, which are minerals in your body that 
carry an electrical charge. Fruits and vegetables 
that are particularly good sources of potassium 
include apricots, bananas, sweet potatoes, 
cantaloupe, celery, potatoes, beans, tomatoes, 
spinach and winter squash. 
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Folate 
Fruits and vegetables often contain folate, 

a B-vitamin you need for forming DNA and 
limiting the risk of neural tube birth defects. 
Consuming vegetables like Brussels sprouts, 
asparagus, black-eyed peas, spinach, broccoli, 
avocado, peas, lettuce and kidney beans will help 
you increase your folate intake. Fruits tend to be a 
bit lower in folate than vegetables, but oranges, 
papaya, cantaloupes and bananas all contain this 
essential nutrient. 

Vitamin C 
Vitamin C is an antioxidant that helps 

limit cell damage from free radicals, heal wounds, 
keep your gums and teeth healthy and repair body 
tissue. Some of the best sources of this vitamin 
include grapefruit, oranges, cantaloupes, kiwi fruit, 
papaya, mango, pineapple, watermelon, berries, 
broccoli, tomatoes, winter squash, green leafy 
vegetables, cauliflower, Brussels sprouts, potatoes, 
sweet potatoes and bell peppers. 

Vitamin A 
Vitamin A is essential for proper immune 

function, reproduction, healthy vision and cell 
growth. Fruits and vegetables that contain 
significant amounts of this vitamin include sweet 
potatoes, carrots, spinach, cantaloupe, mangoes, 
bell peppers, apricots, black-eyed peas and 
broccoli. Serving these foods with something that 
contains a small amount of fat will help you better 
absorb the vitamin A they contain since it is a fat-
soluble vitamin. 

People With Diabetes Can Eat Fruit 
The American Diabetes Association 

(ADA) advises that any fruit is fine to eat for a 
person with diabetes, so long as that person is not 
allergic to a particular fruit. A meta-
analysis published in 2014 in the British Medical 
Journal found higher fruit intake was significantly 
associated with a lower risk of type 2 diabetes. 
The preparation of fruit, however, can affect 
blood sugar. Fresh fruits are better than processed 
fruits straight from a can or jar, such as applesauce 

and canned fruit. Processed fruits also include 
dried fruit and fruit juices. 

What is the glycemic index? 
For a person with diabetes, one way to 

select safe and suitable fruits and other high-
carbohydrate foods is to check the glycemic index 
(GI). GI is a rating of foods on a scale from 1 to 
100. The score indicates how quickly the food 
item may raise blood sugar levels. High GI foods 
are absorbed faster than medium or low GI foods. 

Glycemic load (GL) takes into account the GI of 
a food plus the amount of carbohydrates in a 
serving. GL may be a more accurate of assessing 
how food affects blood sugar management over 
time. Low-GI and low-GL foods are better for 
helping control blood sugar levels. It may be a 
surprise to learn that many fruits have a low 
glycemic index. People digest starchy vegetables, 
such as potatoes and grains, more rapidly, so these 
have a higher GI index. The longer a 
carbohydrate-rich food is cooked, the higher the 
GI value. Fat, fiber content, and cooling 
carbohydrates after they have been transformed 
into resistant starches via cooking can all 
dramatically lower GI values.  

People with diabetes should eat a 
balanced diet that provides enough energy and 
helps to maintain a healthy weight. Some fruits are 
high in sugar, such as mangoes, but can be part of 
a healthy diet in moderate amounts. Fruits can 
also satisfy a sweet tooth without resorting to 
candy and other foods with low nutritional value. 
Most fruits are high in nutrients and low in fat and 
sodium. Fruits also often contain nutrients not 
found in other foods. Bananas contain  potassium  
and tryptophan, an important amino acid. Citrus 
fruits like oranges and grapefruits are high in 
vitamins A and C, which are powerful  
antioxidants. Table 1 gives the composition of 
some common fruits. 
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Table 1: The Glycemic Index and Load of some common fruits 
with its sugar content 

 Glycemic 

Index 

Glycemic 

Load 

Fruit Fructose Sucrose 

Apple 38 6 1.03 8.36 0.14 

Oranges 44 4 1.21 2.86 2.79 

Grapes 46 11 2.15 7.35 0.1 

Banana 55 11 6.12 5.43 3.1 

Mango 56 8 0.73 2.38 4.66 

Pineapple 66 6 3.12 1.21 4.23 

Watermelon 72 4 0.3 1.91 1.44 

Guava 78 4 3.6 4.01 0.18 

From Indian Food Composition Tables, Longvah 
et al NIN 

A recent study published in PLOS 
medicine tracked the health of 512,891 Chinese 
men and women between the ages of 30 and 79 
for an average of 7 years, in order to understand 
the effect that their diet had on their overall 
health. For those who did not have diabetes at the 
beginning of the study, those who had a higher 
fruit consumption were 12% less likely to develop 
diabetes, compared with those who ate zero pieces 
of fruit per day. The researchers found a dose-
response relationship, which means that the more 
frequently these nondiabetic individuals ate fruit, 
the lower the risk for developing diabetes. 
Amongst those living with diabetes at the 
beginning of the study, those who ate fruit 3 times 
per week reduced their risk of all-cause mortality 
(death from any cause) by 17%, compared with 
diabetic individuals who ate zero pieces of fruit 
per day. In addition, researchers uncovered that 
those who ate fresh fruit 3 days per week were 13-
28% less likely to experience macrovascular 
complications (heart disease and stroke) and 
microvascular damage (kidney disease, retinopathy 
and neuropathy). Even though this study was 
observational, the results of the study have 
profound implications for people living with 
diabetes around the world. 

The lead researcher, Dr. Huaidong Du, 
believes that the reason why eating more fruit 

reduces the risk for diabetes and its complications 
is actually quite simple: “The sugar in fruit is not 
the same as the sugar in manufactured foods and 
may be metabolized differently. And there are 
other nutrients in fruit that may benefit in other 
ways.” In a study performed in 1971, researchers 
classified the effects of a “mainly fruit diet” to 
determine what happened to 17 people who ate 20 
servings of fruit per day. On this regimen, people 
ate up to 200 grams of fructose per day, the 
equivalent of 8 cans of soda. Researchers found 
that after 3 to 6 months on a mainly fruit diet, 
there were no adverse effects, and that body 
weight, blood pressure and insulin levels began 
trending down. 

Following up on this research, in 2001 
researchers tested the effect of 20 fruits per 
day on blood lipids and colon function, and found 
that within the first 2 weeks, total cholesterol 
dropped significantly (-40.6 mg/dL), as did LDL 
cholesterol (-37.9 mg/dL) (10). Although in this 
case it was a short-term study, they also reported 
zero adverse side effects of a diet packed with 
fruit. 

Take Home Messages 
 Carbohydrates are NOT the enemy for 

people with diabetes 

 The more fruit you eat, the lower your 
risk for diabetes and its complications 

 According to the evidence-based research, 
you cannot eat too much fruit 
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