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Abstract

Introduction: Sushruta stated that Sira Vedha (phlebotomy) at Right Elbow Joint was used as a cure for Liver Diseases.
Modern science is likewise on the same page as phlebotomy treatment for some liver illnesses, although the specific
location for phlebotomy has not been specified. Similarly, there is diversity in the amount of blood extracted and the time
length, with each research study recommending a different amount to be removed and the gap between two sessions. Both
of the previously listed things are mentioned in the context of Ayurveda. Nonetheless, due to a lack of clinical proof, it cannot
be practiced reliably in normal exercise. As a result, clinical proof for liver illnesses is required to confirm Sushruta’s theory.
Methodology: 111 eligible patients with Non-Alcoholic Fatty Liver Disease (NAFLD) Grade I/l were randomly assigned to
the control (group A) or trial (group B) groups in the pilot research (group B). After obtaining written informed permission,
blood samples from each patient were collected for LFT and lipid profile testing. The patients in Group A were then just
counseled to make dietary changes. Group B patients underwent dietary changes as well as Sira Vedha (phlebotomy)
with 65 cc blood three times in 15 days. Checked hemoglobin before each phlebotomy for safety considerations before
discontinuing the patient. The blood sample was taken before enrollment in the study and after the final follow-up, which
was on the 60t day. Results: The serum results from the first and last follow-ups were compared. This study found that
group B considerably improved in liver enzymes and lipid profile (P<0.050) when compared to group A. As a result, we may
infer that phlebotomy can enhance liver enzymes and lipid profiles in NAFLD patients.
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1. Introduction

Siravedha is associated with phlebotomy from a modern
perspective. Phlebotomy has been used in healthcare for
millennia and is still one of the most popular invasive
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procedures. The process of withdrawing blood from the
circulatory system by an incision or puncture to acquire
a sample for examination, diagnosis, and management is
known as phlebotomy.
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Non-alcoholic fatty liver disease is the most frequent
of the many liver ailments mentioned above, and its
incidence is rising by the day. Phlebotomy is successful
in the treatment of Non-Alcoholic Fatty Liver Disease
(NAFLD) by reducing liver cell damage and improving
liver enzymes?.

According to a recent scientific study, blood volume
withdrawn during bloodletting ranged from 250 - 500 ml.
Bloodlettings were spaced out over a week to a month
apart. As predicted, venesection treatment did not go
down well with the patients in such an amount of blood.
According to Piperno, et al., many venesected individuals
suffered weariness and moderate malaise®. In clinical
studies conducted in Ayurveda, blood withdrawal was
around 27 - 100 ml with 3 to 4 settings in one or two
months*®. In Ayurveda context bloodletting suggested
with an interval of 15 days as per condition’.

The present study is an effort to generate collateral
evidence supporting Sushrutas remark of Siravedha
(Phlebotomy) at right elbow joint in liver diseases (NAFLD).

NAFLD is one of the commonest conditions associated
with the Liver. The prevalence of NAFLD among the
general population in India ranges from 9 - 53 % (De A,
Duseja A, 2021). However, no study was conducted in an
Indian setting on Sira Vedha (Phlebotomy) (phlebotomy)
for liver disease/NAFLD. Clinical studies were conducted
mainly on Gridhasi (Sciatica), Vicharchika (Eczema)?, foot
ulcers!. The volume of blood withdrawn in said studies
ranges from 27 - 100 ml with 3 to 4 sittings. However,
one could not find a single clinical study related to the
use of Sira Vedha (Phlebotomy) in NAFLD. Considering
modern scientific research studies, the amount of blood
withdrawn during bloodletting ranges from 250 - 500 ml.
The intervals between bloodlettings ranged from one
week to one month. Taking into account all of the above
information, it was thought to generate clinical evidence
for the use of Siravedha at right elbow joint in Non-
Alcoholic Fatty Liver Disease along with diet and exercise
(lifestyle modification).

2. Research Design

Type of Study: Interventional

Study design: Randomized Controlled Single-Blind
Comparative Three Armed Clinical Trial.

Sample Size - 111

Group A (Control Group): 57

Group B (Interventional Group): 54
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Screening parameters - Clotting time, Bleeding time,
Haemoglobin, Liver Function Test, Lipid profile, USG.
Assessment parameters - Liver Function Test, Lipid
profile, Weight, B.M.

3. Methodology

Source of Data: Subjects were collected from OPD and
IPD, Mahatma Gandhi Ayurved College, Hospital and
Research Centre, Salod (H).

Type of Study: Interventional.

Study design: Randomized Controlled Single-Blind
Comparative Three Armed Clinical Trial.

Sampling procedure: Simple Randomization through
computer generated table.

Grouping:

Group A (Control Group): Diet and Moderate Exercise
(Figure 1) (Table 1).

Group B (Interventional Group): Sira Vedha (Phlebotomy)
at right elbow joint with lifestyle modification (Diet and
Moderate Exercise) (Figure 1) (Table 1).

Group C (External Control): Phlebotomy with lifestyle
modification!®!! (Figure 1) (Table 1).

IEC approval: DMIMS (DU)/IEC/2018-19/7351

CTRI registration: CTRI/2020/04/024783

Population: Diagnosed Non-Alcoholic Fatty Liver
Disease (NAFLD) Grade 1 and 2.

3.1 Inclusion Criteria

Patients who are willing to participate in the study by giving
written informed consent, diagnosed Non - Alcoholic
Fatty Liver Disease (Grade I and Grade II fatty liver),
patients between age group of 20 to 50 years, irrespective
of sex, patients of NAFLD fulfilling Screening parameters
as clotting time - 8 -15 min, bleeding time- 2-7 min,
hemoglobin - > 11 g/dL (Male), > 10 g/dL (Female), AST
(SGOT) - > 40 units per liter of serum, ALT (SGPT) - > 56
units per liter of serum, total Cholesterol - > 200 mg/dL,
LDL - > 130 mg/Dl, Triglycerides - > 150 mg/dL, USG-
NAFLD Grade-1/Grade-II.

3.2 Exclusion Criteria

The study excluded patients with patients contraindicated
for Sirvedha (Sushrut Sharir Sthan 8/3), carcinoma of
the liver, liver cirrhosis, HIV positive, HBsAg positive,
terminal illness, pregnant and lactating lady, accidental
cases, all types of anemias, hemophilia, thalassemia, case
of poisoning, alcoholic liver diseases, eczema over right
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elbow joint, skin diseases/allergies, and injury at the right

elbow joint.

3.3 Data Collection Tools and Process

Patients fulfilling the inclusion criteria and willing to give
structured written consent were enrolled for the study.

Step-I
Enrolment

Sawarkar et al.,

The selected Patients were informed about the study,
possible outcome, side effects of intervention, if any,
and right to withdraw. The selected patients were then
assigned to control and interventional groups randomly
using the lottery method by a person other than the
researcher (Figure 1).

Exclusion criteria:
carcinoma of the liver, liver cirrhosis, HIV
positive, HBsAg positive, terminal illness,
pregnant & lactating lady, accidental
cases, all types of anaemias, Hemophilia,
Thalassemia, poisoning case, AFLD,
eczema (@ Rt. elbow joint, skin diseases/
allergy, injury at the right elbow joint, &
contraindicated for Sira Vedha.

Sonrce of patient: MGACH&RC
NAFLD Gradel/ Gradell
n=120

Inclusion criteria:
irrespective of sex-age between
20 to 50 years with Non-
Alcoholic Fatty Liver Disease
(Grade I and Grade II fatty
liver)

‘Written Informed Consent

Enrolment

Baseline clinical examination & Blood Investigation

Randomization
Control Group (A) Interventional Group (B) External Control Group (C)
n=60 1n=60 n=33
! Intervention ! Intervention  §
(Diet regime + Moderate  (Sira Fedha 65 mUvisit (V1,V2,V3) (Phlebotomy + Lifestyle
Exercise + Lifestyle modification) recommendations)

Lipid Profile, LFT

Time of Evaluation
V1-

Lipid Profile, LFT

0 Day

V2 - 15%Day
V3 - 30t Day
V4 - 60t Day
Step-III + Lostto follow-up n= 03 + Lostto follow-up n= 02
Follow-up + Retired Consentn=Nil +  Retired Consentn=01
+ Discontinuation of + Discontinuation of
treatment n=Nil treatment n=03
‘ Statistical Analysis,
I observation & results,
discussion & conclusion
Figure 1. Consort diagram.
Table 1. Intervention and investigation plan
Group A (Control Group) Group B (Study Group)
Sample size 57 54
Intervention | lifestyle modification with a diet regime Sira \(edhq (Phlgbotgmy) aF Right Elbow Joint + lifestyle
modification with diet regime
Bloodletting .
Quantity - 65 ml per visit
Day 0 Investigations before intervention | Day 0 Investigations before intervention
Instructions and counseling for 15t Visit- Sira Vedha (Phlebotomy) + Instructions
Day 1 . . Day 1 . . .
diet and exercise and counseling for diet and exercise
N 21 Visit- Sira Vedha (Phlebotomy) + Instructions
1°' Visit . . .
Day 15 Weiaht and BMI assessment Day 15 and counseling for diet and exercise,
Duration 9 Weight and BMI assessment
nd g 3" Visit- Sira Vedha (Phlebotomy) + Instructions
2" Visit . . .
Day 30 Weiaht and BMI assessment Day 30 and counseling for diet and exercise,
9 Weight and BMI assessment
Day31 | Investigations Day 31 !nvestlga'gons after completion of the
intervention
Foll Post-i i . L I
Follow up 60" day | . otlow up'( ost-intervention 60" day | Follow up (Post-intervention investigations)
investigations)
Total duration 120 days 120 days
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3.4 Lifestyle Modification and Diet Regime

3.4.1 Recommended Diet

Nuts/Seeds/Legumes, whole grain-rich fiber, olive
oil, fruits, vegetables, and home-cooked meals were
preferable. In the case of non-vegetarian- fish and seafood
and a low intake of red meat in a limited manner (once or
twice a month)!>14,

3.4.2 Non-recommended Diet

Ultra-processed food, saturated fats and cholesterol,
processed meat, sweets, high fat/ sugared dairy products,
sugar-sweetened beverages, alcoholic beverages.

3.4.3 Recommended Physical Activity

Yoga and Pranayam minimum 60 minutes in the week
(5 to 10 min per day) [Moore A, et al., 2012], 150 minutes
of weekly (20 - 25 min per day) accumulated moderate-
intensity exercise!®.

4. Observation and Results

All data were compared using the paired and unpaired
student’s t-test for all predicted results as mean +
Standard Deviation (SD). When P<0.05, the difference
is deemed significant. SPSS (Statistics Package for Social
Science) for Windows statistical software version 17.0
was used for statistical analysis, while Microsoft Excel
was utilized to make graphs, tables, and other graphics.
In the present research study, a total of 120 patients were
recruited, 111 patients have completed the study, and 09
patients dropped out due to the Covid-19 pandemic and
personal issues. Male patients were 21 and 19, whereas
female patients were 36 and 37 in the Control group (A)
and Interventional group (B). The mean age of females
was observed as 46.95 + 2.67 and 46.94 + 2.41, while the
mean age of male patients was seen as 43.52 + 4.98 and
42.53 + 3.75 in Control Group (A) and Interventional
Group (B).

The Table 2 demonstrated percentage change in
SGOT, before and after in control, external control, and

Table 2. SGOT (Serum Glutamic Oxaloacetic Transaminase)/AST (Aspartate Aminotransferase)- Mean, SD, Range of

values — 95% confidence interval and percentage change

Control External Control Intervention
Before 4759 +7.11 47.0+20.6 48.57 +6.74
Mean and SD
After 41.63+6.54 388+ 14.2 25.29+5.93
Range of values - 95 % Before 45.71 t0 49.48 46.65 to 69.54 46.73 t0 50.41
confidence interval After 39.89 t0 43.37 35.8 10 57.99 23.67 10 26.91
Percentage Lower 12.73 % 14.82 % 49.35 %
Change Upper 1235% 19.34% 46.62 %

Table 3. Serum glutamic pyruvic transaminase (SGPT)/ALT (Alanine transaminase) Mean, SD, Range of values — 95%

confidence interval and percentage change

Control External Control Intervention

Before 69.08 + 10.69 63.5+30.6 70.55+10.71
Mean and SD

After 61.74+9.18 49.7 +£18.2 36.24+11.16
Range of values — 95% Before 66.25-71.93 61.54 -98.46 67.63-73.48
confidence interval After 59.51 - 64.39 45.44-82.35 33.19-39.28

Lower 10.17 % 17.70 % 50.92 %
Percentage Change

Upper 10.48 % 24.54 % 46.54 %
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interventional group. Before respective intervention in
all groups, the mean value was almost the same; it was
the same for SD except in the external control group. On
comparing the range of 95% confidence interval values,
it was reflected that intervention group changes were
observed as highly significant, i.e., percentage change
lower limit- 49.35% and upper limit - 46.62%.

The Table 3 demonstrated percentage change in
SGPT, before and after in control, external control, and
interventional group. Before respective intervention in all
groups, the mean value was nearly the same. Similarly, SD
values were observed equally except in the external control
group. After comparing the SGPT range of values 95%
confidence interval, it was found that intervention group
changes were detected as highly significant, i.e., percentage
change lower limit - 50.92% and upper limit - 46.54%.

The Table 4 shows the percentage change in Serum
Total Cholesterol before and after in the control,
external control, and interventional group. Before
respective intervention in all groups, the mean value was

Sawarkar et al., 883

approximately the same except external control group.
However, there was a difference in mean values after
intervention and a difference in SD. After analyzing the
range of 95% confidence interval values, it was reflected
that intervention group changes were highly significant,
i.e., percentage change lower limit - 38.42% and upper
limit - 38.92%.

The Table 5 demonstrates before and after values of
mean - SD and range of values - 95% confidence interval.
There was no change observed in external control. On
the contrary, the interventional group shows extremely
significant changes, i.e., percentage change lower limit -
56.87% and upper limit - 53.71%.

The Table 6 denotes before and after values of mean-SD
and range of values — 95% confidence interval. There were
minor changes observed in external control at 6.46%. On
the other hand, the interventional group shows significant
changes, i.e., percentage change lower limit- 31.77% and
upper limit - 32.08%.

Table 4. Serum Total Cholesterol- Mean, SD, Range of values — 95% confidence interval and percentage change

Control External Control Intervention
Before 24342 +21.31 181.47 +46.33 24441 +21.59
Mean and SD
After 217.71+17.42 177.61 +46.33 149.81 + 10.71
Range of values — 95% Before 237.77 - 249.08 164.8 - 198.2 238.52-250.3
confidence interval After 213.09-22234 160.9-194.3 146.89 - 152.73
Lower 10.38 % 2.34% 38.42 %
Percentage Change
Upper 10.74 % 1.95% 38.92 %
Table 5. High-Density Lipoprotein (HDL)
Control External Control Intervention
Before 3442 +3.86 38.61+11.58 34.5+389
Mean and SD
After 42.07 +3.99 38.61+11.58 53+4.08
Range of values — 95 % Before 33.40-35.45 34.43-42.78 33.43-35.56
confidence interval After 41.01-43.13 34.43-42.78 52.44 - 54.66
Lower 22.78 % 0% 56.87 %
Percentage Change
Upper 21.66 % 0% 53.71%
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Table 6. Serum Triglyceride - Mean, SD, Range of values — 95% confidence interval and percentage change

Control External Control Intervention

Before 205.21 +56.81 150.44 +53.10 209 + 54.33
Mean and SD

After 158.28 + 46.25 150.44 + 79.65 142.33 +35.78
Range of values — 95% Before 190.14 - 220.29 131.3-169.6 194.27 - 223.94
confidence interval After 146.01 - 170.55 121.7-179.2 132.56 - 152.1

Lower 23.21% 7.29% 31.77 %
Percentage Change

Upper 22.58 % 5.64 % 32.08 %

5. Discussion

5.1 Age and Sex

All patients recruited in the study were from 20 - 50 years
old. In the present study, the age difference is observed
in male and female patients in both groups. The 111
patients (40 males, 71 females) were recruited for the
present study. The mean age of females was observed as
46.95 + 2.72 and 46.94 + 2.41, while the mean age of male
patients was 43.52 + 4.98 and 42.53 + 3.75 in Group A and
B, respectively. A maximum number of patients belonged
to the fourth decade - 91.89%. Similar conclusions were
found in a study by Dhumal, et al., and Khanal, et al.,
where both studies showed that the largest percentage
of patients with non-alcoholic fatty liver belonged to the
fourth to fifth decade age group'®'”. It may be due to less
engagement in physical activity in a given age group. Most
of the metabolic disorders like diabetes, hypertension,
and NAFLD are possibly a consequence of the lifestyle in
this age group of the patients.

On the other hand, some studies reported that the
prevalence of NAFLD was higher in men below forty
years. In women over sixty years, these differences
may be because of sex hormones'®. In this study, Male
to female ratio was 4:7. There is a debate about gender
and NAFLD where some studies alleged that various
gender-specific mechanisms, the role of sex hormones,
and variations in lifestyles and physiology influence
the prevalence of NAFLD. Different studies reported
that NAFLD is more often found in men than women.
But, at the same time, some studies imply the disease
NAFLD is generally more common in women. Summart
U, et al., concluded that NAFLD is more common in
women than men, stating that the age group belongs

Journal of Natural Remedies | ISSN: 2320-3358

to the post-menopausal period!®. Concerning the age
of females having NAFLD, Ahuja, et al., stated that the
Indian women’s perimenopausal age is about 44.69 +
3.79 years, and the mean menopausal age is 45.59 + 5.59
years?®. These findings of various studies are similar to
the present study, as the prevalence of NAFLD in women
of the perimenopausal age is higher. The association
between age and gender may be because of natural
changes in women’s physiology that increase the risk of
insulin resistance, hyperlipidemia, and fat deposition in
visceral organs due to inhibition of hepatic stellate cell
proliferation and fibrogenesis owing to the antioxidant
property of Estrogen, which reduces fatty acid oxidant
and increases lipogenesis in the liver resulted into
visceral fat deposition. Thus, the relationship -between
premenopausal women and NAFLD development is
strongly associated with hormonal changes'’.

5.2 Weight and BMI

Heish, et al., in the general study of Japanese men, stated
that compared to western people, Asian men have a higher
inclination toward abdominal obesity. He also noted lower
BMI and abdominal obesity are more dangerous factors?!.
Obesity is not the only fact that is related to NAFLD; lean
individuals were also diagnosed with fatty liver in the
present study; Sookoian et al. systematic review and meta-
analysis supported the findings of our study as lean patients
with normal BMI were diagnosed with NAFLD and
shared a common altered metabolic and cardiovascular
profile equally with obese with NAFLD?%. Still, obesity
is the significant reason for NAFLD, as fat distribution
plays the main role in pathophysiological mechanisms
in the case of metabolic disorders®>?%. The retrospective
population - based longitudinal cohort conducted by
Vusirikala, et al, in the United Kingdom stated that
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metabolically healthy individuals are more prone to
developing NAFLD than normal-weight individuals®.
Weight reduction is a helpful remedy for NAFLD with the
support of lifestyle modification, moderate exercise, and
safe therapies available.

As per classifications by the NIH and the World
Health Organization (WHO) for BMI in White,
Hispanic, and Black individuals, there is a certain
classification as Normal BMI (the range of 18.5 to
24 kg/mA2), Overweight (25 to 29.9 kg/m~2), Obese
[classified under class I (30 to 34.9 kg/m~2), and class
IT (35 to 39.9 kg/m~A2), class III (greater than or equal
to 40 kg/mA2)]. But for the Asian and South Asian
populations, overweight is between 23 and 24.9 kg/
mA2, and obesity is considered greater than 25 kg/
mA2%°. Considering this reference, in the present
study, the NAFLD patients’ mean score was 26.9982,
95% CI [26.022571, 27.973829] in Group A, whereas
26.8944 95% CI [25.813583, and 27.975217] in Group
B. It indicates that most enrolled NAFLD patients
were under the category of obesity. Sadroddin, et al.,
supported the finding as a positive correlation between
BMI, metabolic syndrome, and NAFLD cases in
healthy blood donors in Kerman?®’. Another study by
Pak N., et al., reported a direct relationship between
subcutaneous and visceral fat thickness measured by
ultrasound and the occurrence of fatty liver with BMI%.
BMI was statistically significant with the fatty liver;
study findings suggested that higher BMI is an indicator
and risk factor for the fatty liver; similar to Fan, et al,,
supported the outcome?®®. After the accomplishment of
intervention and 30 days of the follow-up period, the
observed values as Group A - Mean score of 25.9912,
95% CI [25.146907, 26.835493] and Group B - Mean
25.5463, 95% CI [24.697087, 26.395513]. The study
group patients (Group B) showed (P<0.001) remarkable
results as compared to the control (Group A).

5.3 Lifestyle Modification

NAFLD is strongly linked with unhealthy lifestyles,
primarily consuming extra calories, having an unhealthy
diet, and lacking exercise. Alteration in diet and lifestyle
modification like increased physical activity or moderate
exercise is the first choice of treatment to lower the
amount of fat and inflammation in the liver and enhance
the metabolic profile, thereby lowering the risk of
cardiac and liver disorders®. The present study provided
accurate information and counseling to patients in both
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groups comprising overall behavior, diet regime, and
moderate exercise’!. In the control group, diet regime
and moderate exercise were statistically significant
(P>0.001). It means that lifestyle modification in diet and
exercise is beneficial for NAFLD. A restricted calorie diet
greatly affects a person’s body physiology and behavior.
Carneros D., et al.,* stated that a diet regime chronically
reduces energy intake BY 15 — 40 % with a balanced diet
with adequate vitamins and minerals. It plays a vital role in
weight reduction and cutting hepatic fat, so a diet regime
is considered the main factor in nutritional interventions
for patients with NAFLD?*2. Moderate exercise stimulates
a complex system of energy exchange between muscle
and liver. This energy transfer increases amino acid
metabolism, specifically branched-chain amino acids
from muscle, and controls metabolic actions in the liver
that induce lipolysis. Moderate exercise stimulates the
release of signaling substances like myokines from muscle.
It accelerates the release of other elements from the liver
that control metabolic processes in the liver and the rest
of the body***4.

6. Discussion of Physical,
Haematological and
Biochemical Parameter

6.1 SGOT (AST) and SGPT (ALT)

In the SGOT (AST) readings before the intervention,
the mean value in all groups was almost the same, not
having normal values, and the SD was identical except
in the external control group. When comparing the
range of values, it was found that the changes in the
intervention group were significant as compared to
other groups (95% CI - 49.35 - 46.62, P = 0.252). The
percentage difference between the intervention vs.
control group, i.e., = 34%, and intervention vs. external
control, i.e., = 27%. The mean values of SGPT (ALT),
except for the external control group, remaining groups
had almost identical values before intervention. SD
values were also substantially identical. After comparing
the range of values, it was observed that intervention
group changes were found significant as compared to
other groups (95% CI - 50.92 - 46.54, P = 0.463). The
percentage difference between the intervention vs.
control group, i.e., 236%, and intervention vs. external
control, i.e., > 22%. Alanine aminotransferase, aspartate
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aminotransferase, and gamma-glutamyl-transpeptidase
levels are indirect markers of non-alcoholic fatty
liver disease and are elevated in this condition. The
present study was consistent with findings reported by
Papatheodoridis G. V., et al*>*,

Many studies have shown that phlebotomy can lower
liver enzymes. Hepatocellular necrosis appears to be
reduced when iron levels are reduced with phlebotomy.
Experiments have shown that lowering oxidative stress
and necrosis lowers apoptosis and improves the health of
liver cells. Oxidative stress can be reduced by lowering iron
liver storage by phlebotomy. An improvement in insulin
resistance can also decrease liver glucose synthesis, one
mechanism of NAFLD steatosis development®-38,

However, compared to the control and external
control group, Sira Vedha (Phlebotomy) produced better
results with the current methodology. The liver is formed
by blood (S. Sha 4/25) and the liver (Yakrut) is Mulasthana
of Raktavaha Srotas (S. Sha 9/12). Shalyatantra considers
Sira Vedh to be half treatment (S. Sha 8/23). During
bloodletting, the body expels impure blood first. Thus,
in the current investigation, bloodletting with just 65 ml
(1 Anjali) of blood was done at a 15-day interval, as is
recommended for significant amounts of morbid Dosha
(A.H.S. 27). Thus, Sira Vedha (Phlebotomy) reduces and
relieves venous congestion, facilitates venous drainage,
and improves oxygenated blood supply near the applied
area, allowing the expulsion of morbid humor (vitiated
Doshas, particularly vitiated Pitta, and other toxins)
accumulated as a result of inflammatory reaction, thereby
alleviating NAFLD symptoms.

7. Lipid Profile

The hypolipidaemic effect is one of the positive impacts
of bloodletting. Total cholesterol and LDL levels appear
significantly lower in regular blood donors. Regular blood
donation appears to be linked to reducing serum lipids. In
the present study, the mean value observed was 149.81 +
10.71, 95% CI [146.89 - 152.73] in total cholesterol, 53 +
4.08, 95% CI [52.44 - 54.66] HDL, in triglyceride 142.33
+ 35.78, 95% CI [132.56 - 152.1] after intervention in
Group B, in totality 38%, 53% and 32% positive changes
occurred. Uche E. I, et al, quote that a significant
reduction was induced in mean total cholesterol and
low-density lipoprotein levels in persons with regular
bloodletting. The regular bloodletting process may lower
iron stores, which lowers lipid peroxidation because
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high iron levels play a main role in lipid oxidation and
bloodletting reduces iron levels that, ultimately reducing
oxidation of LDL*41,

Some other researchers, Van jaarsveld H., et al.,,
Clement A. N. J., et al., and Eshete E. A., et al., have
also supported this hypolipemic effect of bloodletting
at regular intervals and regular bloodletting through
blood donation helps to
triglyceride levels*>44,

According to Turankar S. A., et al., the significant
reduction in total cholesterol, TG, LDL, and VLDL levels
after seven days of bloodletting may be because of the
utilization of cholesterol and TG to synthesize new cells
in the process of erythropoiesis. Increased demand and
less supply of cholesterol by the body cholesterol pool is
another probable mechanism behind the lipid-lowering
effect of bloodletting. This effect of bloodletting gets
sustained even 30 days after the procedure®. The same
observation is noted in the current study. Even after one
month, the sustained effect of cholesterol on lipid profile
shows that cholesterol is still used for erythropoiesis.
The rate of cholesterol regeneration may not be sufficient
to maintain appropriate lipid profile levels. A 53%
increase in HDL cholesterol levels compared to baseline
indicates that the peripheral transfer of cholesterol
back to the liver and subsequently to the circulation,
known as reverse cholesterol transport, is still occurring.
Increased peripheral transport of HDL-cholesterol to
fulfill the increased requirement of erythropoiesis could
suggest an additional positive effect. The observation
in the present study was in agreement with Kumar H.,,
Mayer D. G., and Bhardwaj*6-*3. The erythropoiesis after
bloodletting consumes iron and leads to a reduction in
serum ferritin*. Iron is a significant catalyst for radical
generation in vitro, according to Gutteridge JM and
Halliwell B in “Iron hypothesis™®. The Fenton reaction,
which is catalyzed by iron, produces a variety of powerful
oxidants that can cause lipid oxidation!>2,

As a result, more oxidative lipid products are
produced, which leads to increased HDL transport to the
liver, resulting in higher HDL levels. In this regard, the
present study on the effect of Sira Vedha (Phlebotomy)
at Right Elbow Joint in NAFLD is consistent with the
previous studies conducted by Tabash A. M., et al., Gebre-
Yohannes A., et al., Tuomainen T. P, et al., Van Hoydonck
P.G. A, et al™>®.

lower cholesterol and
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8. Limitation of the Study

For comparison with the interventional group, secondary
data (external control) was employed.

9. Conclusion

After comparing the baseline data with endpoint values in
all the groups, physical, biochemical, and hematological
parameters were statistically significant. In the Intervention
group, there was a significant effect of Right Elbow Joint
on SGOT, SGPT, Sr. Cholesterol, HDL, Sr. Triglyceride
and BMI suggesting that Siravedha (Phlebotomy) at Right
Elbow Joint was found to be more efficacious as compared
to control group and external control.
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