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Abstract - Along with medicine, lifestyle modification is the first line of treatment for Type 2 diabetes mellitus (T2DM) (diet
and exercise). T2DM has now reached epidemic proportions due to a sedentary lifestyle and a lack of physical activity (PE)
due to a lack of time, which acts as a barrier to regular participation. Nitric oxide dumping (NOD) exercises are a type of
high-intensity interval training (HIIT); it is a quick way to elicit physiological changes similar to other workouts; very little is
known about the impact of NOD exercise on T2DM. In this case report, a 42-year-old woman has diagnosed with T2DM,
hyperlipidemia, hypothyroidism, and grade 1 obesity 5 years back. Until that, the patient adhered to routine diabetic treatment.

The response to traditional therapy was poor, so NOD was combined with a vegan diet, which showed improvement in glucose

level and other parameters
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1. Introduction

T2DM places a heavy burden on individuals, their
families, healthcare resources, and society as a whole [1].
T2DM is still on the rise in terms of prevalence and
incidence and is a leading cause of human suffering and
death. Despite significant investments in clinical care,
research, and public health measures, the pace of increase
appears to be increasing [2].

One of the leading causes of type 2 diabetes is physical
laziness due to lack of time and a sedentary lifestyle. In
addition to medication, diet and exercise are essential
strategies for managing type 2 diabetes [3]. According to the
American Diabetes Association (ADA), moderate-intensity
exercise is currently the standard exercise [4], and high-
intensity interval training (HIIT) is also becoming a popular
exercise. HIIT can be tailored to your specific needs and
does not have to cover all exercises [5]. Nitric Oxide Dump
(NOD) is a new type of moderate high-intensity interval
training (HIIT) that aims to increase the production of nitric
oxide, which can catalyze and promote health [6].

However, we need to be defined innovative, timely and
efficient exercise regimens that people can easily accomplish
without exposing them to financial risk.

2. Case

A 42-year-old woman with type 2 diabetes,
hyperlipidemia and hypothyroidism, and grade 1 obesity
have been taking 500 mg of metformin and 50 mcg of
eltraxine for 5 years. Before starting the protocol, a thorough

evaluation and blood tests such as fasting, postprandial
glucose (PP), HbAlc, lipids, thyroid stimulating hormone
(TSH), and a 12-lead electrocardiogram (ECG) were
performed to rule out any cardiac problems. The patient
completed the Physical Activity Readiness Questionnaire
(PAR-Q). When the patient answered "no" to all the
questions, the patient signed a written consent form,
explained the task to the patient, and obtained ethical
approval.

Under the guidance of a medical specialist, an expert

nutritionist, and a physical therapist developed a 12-week
protocol. The patient's blood glucose level was measured
with a digital blood glucose meter 4 times a day, once
fasting, 3 times after 2 hours of exercise, PP1 after breakfast
(after meals), PP2 after lunch, and PP3 after dinner [7]. The
patient performs NOD exercise after each meal, and the
patient continues the other exercise regimen.
The exercise technique used was a 4-minute NOD of 70%
HRR (maximum heart rate). It consists of 4 movements in
each lesson - first 10 repetitions of each movement, then 20
repetitions - 4 cycles of repetitions. Exercises are 1. Squats 2.
Alternate arm raises 3. Non-jumping jacks (raising the
shoulder only but not lifting the feet off the ground), and 4.
Shoulder press [6, 7, 9]. Warm up at 25% HRR and cool
down at 25% HRR before starting the workout. Target HR
training zones were calculated using the Karvonen HRR
method [16] and followed the ADA's daily exercise protocol
of 150 minutes per week, moderate to vigorous intensity, AE
at least 3 days per week, and RE 2 days per week [16].
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3. Result

Blood glucose levels (BGL) begin to drop daily after
starting the regimen, reducing the need for antidiabetic drugs.
After a month, the diabetes medication was withdrawn
entirely under the supervision of a doctor. The patient was
constantly encouraged in terms of diet and activity. After 3
months, the test was repeated [Table 1], and a glucose
tolerance test (GTT) [Table 2] was performed at the same
time, and the parameters changed well without medication.

Table 1. Blood investigation

Sr.no | Parameter Before After 12 weeks
1 FS 99 mg/dl | 87.7 mg/dl
2 PP 119 mg/dl | 86 mg/dI
3 HbA1C 6.5 % 5.6%
4 Insulin fasting 7.32 3.60
5 TC 208 mg/dl | 176 mg/dl
6 LDL 131 mg/dl | 123 mg/dI
7 HDL 37 mg/dl | 45 mg/dl
8 TG 201 mg/dl | 95.4 mg/dI
9 TSH 3.97 1.4 ulU/mL
ulU/mL
10 Body mass index | 31 kg/m? | 27 kg/m?
(BMI)
11 Body fat % (BF | 30 % 25 %
%)
12 Waist-hip  ratio | 0.9 0.8
(WH)
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Table 2. Glucose tolerance test

Fasting | 30 min | 1 hour | 2 Remarks

(mg/dl) | (mg/dl) | (mg/dl) | hour(mg/dl)

95.9 142 109.5 109.4 cleared
4. Discussion

The first line of non-pharmacological treatment for
T2DM is a lifestyle change, which includes a balanced diet
and adequate physical activity (PA) or physical exercises
(PE) [11]. This trial demonstrates how a conservative
management strategy involving a vegan diet and NOD
activity is beneficial in demonstrating changes in blood
parameters, anthropometry, and GTT clearance.

Dietary fiber lowers the glycemic index of carbohydrates
by slowing the intestinal absorption of glucose; a vegan diet
reduces exposure to persistent organic pollutants (POPs) due
to the prevention of animal products. [7].

ADA daily exercise regimen followed by patients
included AEs and REs. Many studies have found that
combined AEs and REs are more valuable than AEs and REs
in reducing blood glucose levels, HbAlc, and insulin
resistance in T2DM [11].

HIIT-equivalent NOD exercise performed 1 hour and 45
minutes after the meal showed a decrease in postprandial
blood glucose levels (PP) after 2 hours. In one of these
retrospective studies, Sgro P et al. claimed that exercise was
an effective method for managing postprandial blood glucose
[11]. HHT consumes glucose faster than the liver can
produce, so blood sugar levels drop [16]. During the NOD
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exercise, mitochondria may produce proteins that keep
muscles acting at their highest level, mainly for aging adults
[6].

After 12 weeks, the GTT was normal. Madsen et al. used
HIIT, which showed improved glycemic control and
pancreatic cell function in patients with T2DM [14]. They
speculated that the pancreas' capacity improved to awaken
insulin-producing -cells for tissue action without a
compensatory drop in hyperglucagonemia [14].

Exercise is associated with improvements in BMI, WH,

nature of the meal, timing, intensity, frequency, and duration
of exercises, these all factors that may have played a role in
improving all parameters [11].

5. Conclusion

NOD exercise after each meal has an additional effect,
along with a vegan diet, on regulating BGL, reducing the
need for antidiabetic drugs in T2DM patients. Because of the
many adverse effects of medication, T2DM patients may
benefit from short-term NOD exercise performed after each
meal as if it were a medication.

blood glucose levels (BGL), HbAlc, and lipids [15]. The
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