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Abstract | Introduction: Diabetes mellitus is a metabolic disorder affecting the B-cells of the pancreas, that results in
hyperglycemia. Streptozotocin (STZ) is a medical agent that could be used in experimental animals to induce diabetes.
Nowadays, efforts have been directed and focused on complementary medicine. Aim: Our study was designed to assess
the hypoglycemic activity of the laser on diabetic experimental animals. Methods: The present work was carried out
on 40 albino rats, and equally divided into 4 groups, (10 rats/group) as following: Group 1, animals served as control.
Group 2, animals received STZ. Group3, animals received laser. Group 4, animals received STZ+ laser. After the ex-
periment, blood samples were collected for biochemical analysis. Also, the pancreas was dissected for histopathology.
Results: biochemically, there was a significant increase in hepato-renal enzymes, cholesterol, glucose, and insulin in the
STZ group, while, the other treated groups showed an improvement in such enzymes. Histopathology, STZ induced
necrosis, and degenerative changes with vacuolation. Treated groups displayed moderate to mild vacuolation and con-
gestion of the blood vessels. Conclusion: The experience showed the effectiveness of the laser and its few side effects
in treating diabetic rats.
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INTRODUCTION

Diabetes mellitus is a group of metabolic disorders
characterised by hyperglycemia. Changes in carbo-
hydrate, fat, and protein metabolism are associated with
absolute or relative deficiencies in insulin secretion and/or
insulin action (Nakamura et al., 2014).

Current International Diabetes Federation and WHO re-
ports say that approximately 451 million people worldwide
are living with diabetes and this is predicted to increase to

693 million by 2045 (Otieno et al., 2021).

Insulin is a hormone produced in the pancreas that enables
cells to absorb glucose and convert it into energy. There are
several forms of diabetes, three of the most well-known
are: type 1 diabetes, type 2 diabetes, and gestational diabe-
tes (Shanks et al., 2011).

Typical symptoms of diabetes include frequent urination,
sleeplessness, eating too much, and unexpected weight loss.
Besides hyperglycemia, many other factors, including li-
pids or hyperlipidemia, are involved in the development of
micro and microvascular complications of diabetes, which
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are the main causes of illness and death (Arul et al., 2006).
Oral hypoglycemic agents such as Glimepiride, glibencla-
mide, etc., have some adverse effects, and these are unavail-
able in rural areas also (Sumon et al., 2008).

Despite important progress in the management of diabetes
using synthetic drugs, many traditional treatments are still
being used throughout the world. One example of com-
plementary medicine is acupuncture. Laser acupuncture
is now commonly used because it is painless, more con-
venient to test on small experimental animals, and more
comfortable to use on children compared to acupuncture

(Abdurachman et al., 2019).

There are two types of lasers: low power and high pow-
er. The high-power lasers cut the tissue and release heat.
However, the low-power lasers do not release heat and do
not damage the tissue; they have the potential to produce
photochemical reactions and improve the metabolism of
cells. They are named low power lasers because they have
a density of less than 5.0 W/cm?2; they are also referred
to as cold lasers or soft lasers. These lasers react in tissue
without generating heat or stimulating or inhibiting cells

(Rayegani et al., 2017).

For the past 40 years, low-level laser therapy (LLLT) has
been widely used in the medical fields. Recently, there has
been an increase in clinical applications of low-level laser
radiation in various therapeutic fields. One of the most
important functional aspects of laser therapy is the photo-
catalytic effects of a low-level laser on different biological
systems based on the effects of a low-intensity laser, often
described as a laser with an average power of less than 500

mW (Ansari et al., 2015).

This is a safe and effective method of laser therapy, espe-
cially for systemic disorders, that has been used in Russia,
China, and Iran for more than 20 years (KazemiKhoo and

Ansari, 2015).

Needling at CV-12 (Zhongwan) has been widely used to
relieve symptoms of diabetes. In a previous study, CV-12 in
combination with other acupuncture points such as CV-4
(Guanguan), CV-6 (Qihai), CV-10 (Xiawan), ST-24
(Huaroumen), ST-25 (Tianshu), TE-5 (Wailing), SP-15
(Daheng), and KI-13 (Qixue) decreased blood glucose lev-
els and improved insulin resistance with no adverse effects

in obese T2DM (Kumar et al., 2017).

Electro acupuncture at Shenshu (BL23) is reported to re-
duce the level of high fasting insulin and protect islet B cell
morphology by enhancing mRNA expression of glucose
transporter 2 and glucokinase (Feng et al., 2018).

Our study aims are to study the effects of laser acupuncture
points on healthy rats, and rats with STZ-induced diabe-
tes, by measuring some biochemical parameters and histo-
pathologic examination.

MATERIALS AND METHODS

40 adult male albino rats at the age between (2-3 months)
weighing 150 + 20 gm at 2-3 months old. Animals were
divided into 4 groups as follows: Group(1): Rats were ad-
ministered only saline solution (NaCl 0.9%). This group
served as a normal group, (Normal). Group (2): rats were
intraperitoneal (i.p.) Injected with Streptozotocin - STZ
(45 mg/kg body weight), (Diabetic control). Group (3):
rats were radiated every two days for 15 laser sessions dur-
ing 30 days, BL20 acupuncture point, (Normal+laser).
Group (4): rats were intraperitoneal (i.p.) Injected with
Streptozotocin - STZ (45 mg/kg body weight), and ra-
diated every two days for 15 laser sessions during 30 days,
BL20 acupuncture point, (Diabetic+laser).

The animals were housed in cages (10 rats/cage), in an
air-conditioned room. They fed on an adequate, stable,
commercially balanced diet.

All animal experiments were carried out in accordance
with the guidelines of the Institutional Animals Ethics
Committee (Published by the Department of Primary
Industries Biosecurity Victoria, April 2011). All animals
were clinically examined before being used in the study.
Also, before they were injected with STZ, blood glucose
was measured to ensure that all animals were free of dia-
betes before the experiment. After 18 hours of starvation,
the blood glucose level of each rat was measured, and rats
of different groups were rendered diabetic by an intraperi-
toneal injection of STZ, at a dose rate of 45 mg/kg b.wt
(Mestry et al., 2017). Five days after streptozocin injection,
rats were deprived of food and water overnight, and blood
samples were obtained from the lateral tail vein after two
hours of oral glucose loading (3 g/kg b.w.). Serum glucose
level were measured for each rat. Rats with serum glucose
levels higher than 180 mg/dL were considered diabetic
and were included in the experiment, while others were
excluded.

LLASER SOURCE

The laser device used in this study is Globus laser therapy
(physiolaser 500), and the steps of application are as fol-
lowing:

Detect the following acupuncture points:

BL18: along the longitudinal line of the costal tubercle,
lateral to the caudal border of the spinous process of the
tenth thoracic vertebra.

BL20: located on the twelfth thoracic vertebra.
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BL23: located on the second lumbar vertebra.

CV12: On the linea alba abdominus, with the T10 spinal
nerve subcutaneously, anatomically On the anterior medi-
an line of the upper abdomen, 20 mm below the xiphister-
nal synchondroses

ST25: On a horizontal line 5 Tsun above the symphysis
pubis and 2 Tsun lateral to the midline (right and left).
CVé6: With an anterior cutaneous branch of the 11th in-
tercostal nerve subcutaneously, and anatomically on the
anterior median line of the lower abdomen, 10 mm below
the umbilicus.

Then remove the hair from these points.

Turn on the device by pressing the power button.

Insert the code.

Set the parameters as follows (select A light, power = 500
Mw, time = 1 min/point).

Animals were then sacrificed by decapitation, and the
blood was collected in clean tubes to separate serum for
biochemical analysis.

'The Pancreas was removed and one part was stored at 20 °
C for antioxidant testing, then the other part was fixed in
an appropriate fixative (formalin 10%) for 24 hours. Then it
was kept in 70% ethyl alcohol for tissue testing.

BI1OCHEMICAL ANALYSES

Determination of liver function tests: AST and ALT
were determined by the colorimetric method (El-Sayed
and Yousef, 2021).

ALP was determined by the colorimetric method obtained
from, Bio-diagnostic Co. Giza, Egypt (Abd-El-Aziz and
Thabit, 2021).

Bilirubin was determined by the colorimetric method
(Hegazy et al., 2018).

Total protein was determined by the colorimetric method
(Kang et al., 2021). Albumin was determined by the color-
imetric method (Barhai et al., 2018).

Determination of kidney function tests: Urea was de-
termined by the enzymatic colorimetric method (Soji et
al., 2022). Creatinine was determined by the colorimetric

method (Fouad et al., 2017).

Determination of lipid profile: Cholesterol was deter-
mined by the colorimetric method (Mishra and Kesari,
2020). Triglyceride was determined by colorimetric meth-
od according to (Alsharidah et al., 2018).

Determination of glucose and insulin: Glucose was de-
termined by the enzymatic colorimetric method (Esmaiel
et al., 2019). Insulin was evaluated according to the Mar-
schner method (Fernandes et al., 2014).

HiSTOPATHOLOGICAL EXAMINATIONS
The tissue specimens from the pancreas were collected

from sacrificed animals and fixed in 10% neutral buffered
formalin. The samples were dehydrated in ascending grades
of ethyl alcohol embedded in paraffin wax. Sections about
4-5 pm in thickness were prepared and stained with Har-
ries hematoxylin and eosin for microscopical examinations

according to (Ren and Zheng, 2022).

STATISTICAL ANALYSIS

'The variability degree of the results was expressed as Mean
+ Standard Deviation (Mean + S.D.). The data were statis-
tically analysed using one-way ANOVA analysis of vari-
ance (Prism Computer Program), with the least significant
difference (L.S.D.) used to test for treatment differences.
Results were considered statistically significant when P<

(0.05).

RESULTS

BiocHemicAL REsuLTs

Liver function tests: ALT values showed a significant in-
crease (P<0.05) in all groups when compared with nor-
mal (group 1). Groups 3 and 4 showed significant changes
(P<0.05) in ALT activity in comparison with diabetic con-
trol (group 2). There was a significant increase (P<0.05) in
the level of the AST enzyme in group 2 when compared
with control. Groups 3 and 4 showed significant changes
(P<0.05) in AST activity in comparison with the control
(group 2). While the ALP enzyme showed a significant
increase (P<0.05) in groups 2 and 4 when compared with
normal rats, Groups 3 and 4 showed significant chang-
es (P<0.05) in ALP activity in comparison with group 2.
Total bilirubin was detected to have a significant increase
(P<0.05) only in group 2 when compared with normal.
Groups 3 and 4 showed significant changes (P<0.05) in
the level of total bilirubin in comparison with group 2 (Ta-

ble 1, Figs. 2, 3,4 & 5).

Figure 1: Distribution of acupoints in the rat.In 6 acupoints,
3 points distributed on the ventral side (zhongwan, tianshu,
and qihai points) are shown in the left-hand side, and 3
points distributed on the dorsal side (ganshu, pishu, and
shenshu points) are shown in the right-hand side (each
point is shown by a filled-in circle).
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Table 1: Effect of strepocytocin and laser on liver function tests (ALT (IU/1), AST (IU/1), ALP (IU/1) and Total bilirubin
(mg/dl).

Parameters Groups Liver Function Tests
ALT AST ALP T. bilirubin
(Iun) Iun Iun Iun
Group(1) 30.6+6.7 69.2+7.5 144.6+9.1 0.538+0.12
Group (2) 85.6+20.0° 149.2+31.6* 292.6+26.7° 1.3+0.57¢
Group (3) 41.4+5.3 100.6+10.5" 145.4+8.7° 0.53+0.24°
Group (4) 56.8+7.0* 108.2+18.6 206.4+18.6™ 0.82+0.21°

a — 'The mean difference is significant when compared with normal at the 0.05 level.
b — The mean difference is significant when compared with group (2) at the 0.05 level.
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Figure 2: Effect of exposure to laser beam (15 session), for
30 days on serum ALP (IU/L), on diabetic rats induced by
single dose of STZ 45 mg/kg b.wt.

Figure 5: Effect of exposure to laser beam (15 session),
for 30 days on serum T. bilirubin (IU/L) on diabetic rats
induced by single dose of STZ 45 mg/kg b.wt.

AST 'There was a significant increase (P<0.05) in the level of al
(VR bumin in group 2 when compared with normal, and there
160 1382 was a significant decrease (P<0.05) in the level of albumin

in group 3 when compared with diabetic control (groups 2)

1313 a2
100 (Table 2, Figs. 6 & 7).
L1 LR
jﬂ Table 2: Effect of strepocytocin and laser on protein profile
1 (Total protein and albumin).
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. . Total protein ~ Albumin
Figure 3: Effect of exposure to laser beam (15 session), for (em/d]) (em/dl)
30 days on serum AST (IU/L) on diabetic rats induced by & £
single dose of STZ 45 mg/kg b.wt. Group (1) 5.42+0.37 2.92:0.5
Group (2) 4.9+0.21 4.34+0.7 *
ALY Group (3) 5.24+0.30 2.9+0.20P
- 5.6 a — 'The mean difference is significant when compared with
- normal at the 0.05 level.
60 S b — The mean difference is significant when compared with
i e i group (2) at the 0.05 level.
30 N
% . . Kidney function tests: The level of urea showed a signif-
e i ] e R P p— icant increase (P<0.05) in groups 2 and 4 when compared

with normal. Groups 3 and 4 showed a significant decrease

Figure 4: Effect of exposure to laser beam (15 session), for
30 days on serum AST (IU/L) on diabetic rats induced by
single dose of STZ 45 mg/kg b.wt.

(P<0.05) in the level of urea when compared with group 2.
While creatinine levels increased significantly (P<0.05) in
group 2 when compared with the normal rats (group 1),
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Figure 6: Effect of exposure to laser beam (15 session), for
30 days on serum total protein (gm/dl), on diabetic rats
induced by single dose of STZ 45 mg/kg b.wt..
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Figure 7: Effect of exposure to laser beam (15 session), for
30 days on serum albumin (gm/dl) on diabetic rats induced

by single dose of STZ 45 mg/kg b.wt

Table 3: Effect of strepocytocin and laser on kidney

function tests (urea and creatinine).

Parameters Kidney Function Tests

Groups Urea (mg/dl) Creatinine (mg/dl)
Group (1) 26.8+£10.6 0.7+0.2

Group (2) 53.0£15.5* 1.4+0.6 ®

Group (3) 26.4+5.7° 0.7+0.1%

Group (4) 47.2+8.3 % 0.46+0.2>

a — The mean difference is significant when compared with
normal at the 0.05 level.

b — The mean difference is significant when compared with
group (2) at the 0.05 level.

groups 3 and 4 showed a significant decrease (P<0.05) in
the level of creatinine when compared with group 2 (Table
3, Figs. 8 & 9).

Lipid profile: Triglycerides showed a significant increase
(P<0.05) in groups 3 and 4 when compared with normal.
Group 3 showed significant changes (P<0.05) in the level
of triglyceride when compared with group 2. A significant
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Figure 8: Effect of exposure to laser beam (15 session), for
30 days on serum Urea (mg/dl) on diabetic rats induced by
single dose of STZ 45 mg/kg b.wt.
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Figure 9: Effect of exposure to laser beam (15 session),
for 30 days on serum Creatinine (mg/dl) on diabetic rats

induced by single dose of STZ 45 mg/kg b.wt.

increase (P<0.05) was detected in the level of cholesterol
in group 2 when compared with normal. Groups 3 and 4
showed significant changes (P< 0.05) in the level of cho-
lesterol when compared with group 2. When compared to
normal, the lipase enzyme showed a significant decrease
(P<0.05) in groups 2 and 4. Group 3 showed significant
changes (P<0.05) in the level of lipase when compared
with group 2 (Table 4, Figs. 10,11, 12).

Table 4: Effect of strepocytocin and laser on lipid profile
(Triglyceride, Cholesterol and Lipase).

Parameters Lipid Profile

Groups Triglyceride ~ Cholesterol ~ Lipase
(mg/dl) (mg/dl) (mg/dl)

Group (1) 99.4+45.7 77.6+13.8 32.2+2.2

Group (2) 104.2+19.8 121.6£25.2* 11.6x2.1*

Group (3) 137.0£34.7 > 81.0+12.0° 29.6+5.5°

Group (4) 112.6222.0*  74.6x11.0° 18.4:4.0

a — 'The mean difference is significant when compared with
normal at the 0.05 level.
b — The mean difference is significant when compared with

group (2) at the 0.05 level.
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Figure 10: Effect of exposure to laser beam (15 session),

for 30 days on serum Triglyceride (mg/dl) on diabetic rats
induced by single dose of STZ (45 mg/kg b.wt.).
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Figure 11: Effect of exposure to laser beam (15 session),
for 30 days on serum Cholesterol (mg/dl) on diabetic rats
induced by single dose of STZ (45 mg/kg b.w.)
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Figure 12: Effect of exposure to laser beam (15 session), for
30 days on serum Lipase (U/L) on diabetic rats induced by
single dose of STZ (45 mg/kg b.wt.)

Glucose and insulin: There was a significant increase (P
0.05) in pre-glucose values in groups 2 and 4 when com-
pared with the normal group. Groups 3 and 4 showed
significant changes (P<0.05) in pre-glucose when com-
pared with group 2. Glucose levels significantly increased
(P<0.05) in groups 2 and 4 when compared with normal.

Group 4 showed significant changes (P<0.05) in glucose
when compared with diabetic control (group 2). While in-
sulin and C-peptide levels decreased significantly (P<0.05)
in groups 2 when compared to the normal group, Groups 3
and 4 showed significant changes (P<0.05) in insulin when
compared with group 2 (Table 5, Figs. 13,14, 15, 16).

Table 5: Effect of strepocytocin and laser on glucose (mg/
dl) and insulin (mg/dl).

Parameters  Glucose & Insulin

Groups Pre- Glucose  Glucose Insulin
Group (1) 106.8+22.1 90.0+£17.7 3.82+1.0
Group (2) 467.16+61.7* 533.8494.4*  0.78+0.5*
Group (3) 120.0+22.6° 101.6+24.5  4.12+0.8"
Group (4) 397.3+123.3®*  251.3+53.8* 1.98+0.7°

a — 'The mean difference is significant when compared with
normal at the 0.05 level.
b — The mean difference is significant when compared with

group (2) at the 0.05 level.
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Figure 13: Glucose levels in groups before treatment with
laser sessions (15 sessions) for day 30
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Figure 14: Effect of exposure to laser beam (15 session),
for 30 days on serum glucose (mg/dl), on diabetic rats

induced by single dose of STZ 45 mg/kg b.wt.

PATHOLOGICAL RESULTS
'The normal group (group 1) showed a normal histological
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Figure 15: Photomicrograph of comparative figure of The
normal group (group 1) showed a normal histological
structure of the pancreas (Fig. 15a). The pancreas of diabetic
control (group 2) showed severe necrosis and vacuolation of
B-cells of Langerhans (Fig. 15 b), with extensive dilatation
and congestion with inflammatory edoema (Fig. 15 ¢).
'The pancreas of group 3 showed haemorrhage with RBCs
infiltration (Fig. 15 d). The pancreas of group 4 showed
necrosis and vacuolation of pancreatic acini (Fig.15 e).

(H&E., X 400).

Figure 16: Photomicrograph of comparative figure of
the normal group showed normal architecture of the
pancreas (Fig. 16 a). The pancreas of group 2 showed
severe congestion and thickening of blood vessels with
inflammatory edoema (Fig. 16 b). The pancreas of group
3 showed haemorrhage with RBCs infiltration and mild
congestion of blood vessels (Fig. 16 ¢). The pancreas of
group 4 showed minimal vacuolation of pancreatic islets

(Fig. 16 d).

structure of the pancreas (Fig. 15a). The pancreas of dia-
betic control (group 2) showed severe necrosis and vacu-
olation of B-cells of Langerhans (Fig. 15 b), with exten-
sive dilatation and congestion with inflammatory edoema
(Fig. 15 ¢). The pancreas of group 3 showed haemorrhage
with RBC:s infiltration (Fig. 15 d). The pancreas of group
4 showed necrosis and vacuolation of pancreatic acini (Fig.
15 e). The pancreas of the normal group showed normal
architecture of the pancreas (Fig. 16 a). The pancreas of
group 2 showed severe congestion and thickening of blood
vessels with inflammatory edoema (Fig. 16 b). The pancre-
as of group 3 showed haemorrhage with RBCs infiltration
and mild congestion of blood vessels (Fig. 16 ¢). The pan-
creas of group 4 showed minimal vacuolation of pancreatic

islets (Fig. 16 d).

DISCUSSION

Diabetes is due to either the pancreas not producing enough
insulin or the cells of the body not responding properly to
the insulin produced. Type 1 diabetes is characterized by
autoimmune destruction of insulin-producing cells in the
pancreas by CD4+ and CD8+ T cells and macrophages
infiltrating the islets, usually leading to absolute insulin
deficiency. Type 2 diabetes is due to a progressive insulin
secretory defect on the background of insulin resistance
(Fagninou et al., 2019). STZ is the most common method
for inducing diabetes in animal models today (Wszola et

al., 2021).

STZ induces injury in the B-cells of the islets of Langerhans
due to a decrease in insulin secretion, which further leads
to the induction of diabetes and related complications

(Guo et al., 2021).

In the present study, we observed the clinical manifestations,
glucose, and body weight, using a 45 mg/kg dose of
Streptozotocin to ensure the induction of diabetes in rats.
Hyperglycemia, hypoinsulinemia, polyphagia, polyuria,
and polydipsia accompanied by weight loss were observed
in rats exposed to Streptozotocin. The present study
results are in agreement with those of former researchers
(Nagarchi et al., 2015) and (Akbarzadeh et al., 2007), but
they used 50 mg/kg, and 60 mg/kg BW streptozotocin,

respectively.

Acupuncture with laser therapy is a combination of
acupuncture therapy with modern technology in the form
of light therapy. Laser acupuncture uses lasers to stimulate
acupuncture points (Sebayang et al., 2020). As for the
exposure of healthy rats to the laser in acupuncturing
points (BL18, BL20, BL23, CV12, ST25, CV6), as shown
in group 3, There was no significant change in hepato-renal
function, cholesterol, lipase, glucose, insulin, and C-peptide,
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While the results showed a defect in triglyceride when
compared with the normal group. Histopathologically
exposure to laser showed vacuolation of the pancreatic
acini and vacuolation of the epithelial lining of the
pancreatic acini. Blood vessels suffered from hemorrhage
inside pancreatic acini and were filled with RBCs, besides
slight dilatation with thickening of the blood vessels with
inflammatory cells.

In a previous study an increase in serum triglyceride
concentrations was observed in irradiated animals (Mafra

et al., 2020).

It was said that the photo biological-photochemical
phenomena caused by laser radiation to the tissues are
similar to photosynthesis carried out by plants. To enable
the visible light of low energy to affect any living biological
system, the energy-carrying photons must be absorbed by
electrons belonging to a photoreceptor or chromophore of
the target biological system (Karoussis et al., 2018).

There are very promising and exciting LLLT applications
with enormous potential in cell-based therapies. Many of
these applications exploit the reciprocal interplay between
upregulation of mitochondrial adenosine triphosphate
(ATP) and downregulation of reactive oxygen species
(ROS) in oxidatively stressed cells. The root cause for
mitochondrial ATP upregulation in response to irradiation
of cells with red-to-near infrared (R-NIR) light is the
absorption of R-NIR photons by cytochrome ¢ oxidase
(CCO) (Sommer et al., 2019).

Laser radiation seems to act as a photo-stimulant,
triggering a series of photochemical reactions that, in turn,
can cause changes in cellular metabolisms, such as protein

signaling (Karoussis et al., 2018).

LLLT stimulates low levels of Reactive Oxygen Species
(ROS). ROS are well known to stimulate cellular
proliferation at low levels, but inhibit proliferation and kill

cells at high levels (Farivar et al., 2014).

The latest systematic review in 2019 showed that studies
on acupuncture in DM mostly used manual acupuncture
modalities. Selection of a manual acupuncture modality
in patients with DM can increase the risk of infection
in patients with uncontrolled blood glucose. Thus, a laser
acupuncture modality can be used as a therapeutic option

(Jusuf et al., 2021).

'The laser-treated group showed improvement in most of the
parameters, such as, decrease in blood sugar, and hepato-
renal function. However, an increase in triglycerides was
seen in this experiment compared to the other groups.

It was shown that a combination of metformin and
acupuncture improved body mass index; body weight;
fasting insulin, FBS, triglyceride, low-density lipoprotein
cholesterol, and high-density lipoprotein cholesterol levels
(Firouzjaei et al., 2016) and (Sui et al., 2020).

BL-23 (Shenshu) is one of the back-shu points (the points
of bladder meridian, located on the back) that has a close
relationship with kidney function (Yang et al., 2021).

In contrast to previous studies, LLIT' did not suppress
cholesterol synthesis but caused a redirection of serum
lipids to fat reserves (in sedentary conditions) and an
improved supply of substrate for energy expenditure (in
trained conditions) (Aquino et al., 2013).

High levels of sugar in the blood cause damage to the
liver cells, resulting in increased SGOT and SGPT levels,
and the stimulation of the acupuncture points GB34 and
BL18 results in a decrease in SGOT and SGPT levels
(Jufriansjah et al., 2018).

Based on the results of histopathological kidney cells in
mice with renal impairment, it can be concluded that
exposure to 650 nm laser with 1 ] energy results in a
reduction of damaged cells (necrosis) and an increase of
normal cells with the improvement of renal tubular cells.
Therefore, the exposure to 650 nm LLLT on acupuncture
points Shenshu (BL-23) has the ability to proliferate the
renal tubular cells of mice (Astuti et al., 2017). The results
were interpreted as LLLT facilitating differentiation
of myofibroblastic cells during the early stages of the
cicatricial repair process. Additionally, LLLT also appears
to modulate the inflammatory response by downregulating
lymphocyte proliferation Wavelength laser parameters also

affect the ability of cell proliferation (Astuti et al., 2017).

Laser acupuncture at BL20 point in diabetes mellitus could
increase beta-cell percentage and Langerhans area, and

reduce fasting blood glucose level (Rayegani et al., 2017).

Both manual and laser acupuncture have been shown to
improve the histological findings of Langerhans islets
in type 2 diabetic rats. The morphology and cell density
of Langerhans islets showed improved results with
laser acupuncture. Both manual acupuncture and laser
acupuncture are safe to use with minimal side effects (Jusuf

et al., 2021).

'The application of laser acupuncture stimulation to OLETF
rats significantly reduced blood glucose concentrations,
and this could be an effective treatment for type-2 diabetes
mellitus (Nakamura et al., 2014).
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It was mentioned that the acupoints, Zhongwan (CV12),
Quchi (LI11), Hegu (LI4), Xuehai (SP10), Zusanli
(ST36), and Yinlingquan (SP9) can improve glomerular
filtration and reduce urinary albumin excretion rate (Feng

et al., 2018).

ACKNOWLEDGMENTS

I would like to thank my professors who helped me
complete the research. I would like to thank Dr. Zainab
Al-Amjad “PhD in Clinical Pathology at the Faculty of
Veterinary Medicine, South Valley University” for her

assistance in working and reading the histological results.

CONFLICT OF INTEREST

The author declares that there is no conflict of interest
regarding the publication of this article.

NOVELTY STATEMENT

The current study proved the effect of laser in treating
diabetes, but the difference in this study is the 6 selected
acupoints, as these points together have not been tested in
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been used much in the treatment of diabetes with laser.

AUTHORS CONTRIBUTIONS

Dr. Abdel Rahim and Dr. Rana designed the study and
manuscript. Dr. Mahmoud also contributed to the design
and revision of the manuscript. It is also responsible for the
laser device part. Heba implemented the project in prac-
tice, analyzed the data, and edited the draft manuscript.

REFERENCES

Abdurachman, Suhariningsih, Rubiyanto A. (2019). Laser
acupuncture at BL20 Point Stimulate Pancreatic Beta cell in
type 1 diabetes mellitus. Bali Medical Journal 8(1): 241-246.
https://doi.org/10.15562/bmj.v8i1.1436

Abd-El-Aziz HS, Thabit AT (2021). Field Application and
Biochemical Studies of Certain Selected Photosensitizer
Against Black Cutworm, Agrotis ipsilon. Egyptian
Academic J. Biolog. Sci. A, Entomol. 14(2): 47-58. https://
doi.org/10.21608/eajbsa.2021.168234

Akbarzadeh A, Norouzian D, Mehrabi MR, Jamshidi SH,
Farhangi A, Verdi AA, Rad BL (2007). Induction of diabetes
by streptozotocin in rats. Indian J. Clin. Biochem. 22(2): 60-
64. https://doi.org/10.1007/BF02913315

Alsharidah M, Algeffari M, Abdel-Moneim AMH, Lutfi
ME, Alshelowi H (2018). Effect of combined gliclazide/

metformin treatment on oxidative stress, lipid profile, and

hepatorenal functions in type 2 diabetic patients. Saudi
Pharmaceut. J. 26(1): 1-6. https://doi.org/10.1016/j.
j5ps.2017.11.007

Ansari F, Kazemikhoo N, Nilforoushzadeh., (2015). The
Hypoglycemic Effect of Intravenous Laser Therapy in
Diabetic Mellitus Type 2 Patients; A Systematic Review
and Meta-analyses. ARCHIVOS DE MEDICINA, 1(1),7.

https://doi.org/10.21767/2471-299X.1000007

Aquino AE, Sene-Fiorese M, Paolillo FR, Duarte FO, Oishi
JC, Pena AA, Parizotto NA (2013). Low-level laser therapy
(LLLT) combined with swimming training improved the
lipid profile in rats fed with high-fat diet. Lasers Med.
Sci. 28(5): 1271-1280. https://doi.org/10.1007/s10103-
012-1223-z

Arul B, Kothai R, Christina AJM (2006). Hypoglycemic activity
of Casearia esculenta Roxb. in normal and diabetic albino
rats.

Astuti SD, Prasaja BI, Prijo TA (2017). An in vivo photodynamic
therapy with diode laser to cell activation of kidney
dysfunction. In. J. Phys. Conf. Ser. (Vol. 85, No. 2017, p.
12038): https://doi.org/10.1088/1742-6596/853/1/012038

Barhai, AT, Baruah J, Kumar HG, Gupta P (2018). A Study of
Serum Zinc in Depression. Int. ]. Health Res. Med. Legal
Pract. 4(1): 24-27.

El-Sayed YA, Yousef H (2021). Evaluation the insecticidal activity
of Purpureocillium lilacinum and Cuminum cyminum and
study their infection impact on some biochemical content
in the haemolymph of the cotton leaf worm Spodoptera
littoralis (Boisd)(Lepidoptera: Noctudiae). Int. . Entomol.
Res. 6(2): 22-30.

Esmaiel EM, Abo-Youssef AM, Tohamy MA (2019). Antidiabetic
and antioxidant effects of tannic acid and melatonin
on streptozotocin induced diabetes in rats. Pakistan J.
Pharmaceut. Sci., 32(4).

Fagninou NA, TOUGAN PU, NM, Fachina R, Koutinhouin
GB, Yessoufou A (2019). Diabetes mellitus: classification,
epidemiology, physiopathology, immunology, risk factors,
prevention and nutrition. Int. J. Adv. Res. 7(7): 855-863.
https://doi.org/10.21474/IJAR01/9433

Farivar S, Malekshahabi T, Shiari R (2014). Biological effects of
low level laser therapy. J. Lasers Med. Sci. 5(2): 58.

Feng Y, Fang Y, Wang Y, Hao Y (2018). Acupoint therapy on
diabetes mellitus and its common chronic complications: a
review of its mechanisms. BioMed. Res. Int., 2018. https://
doi.org/10.1155/2018/3128378

Fernandes GW, Ueta CB, Fonseca TL, Gouveia CH, Lancellotti
CL, Brum PC, Ribeiro MO (2014). Inactivation of the
adrenergic receptor B2 disrupts glucose homeostasis in
mice. J. Endocrinol. 221(3): 381. https://doi.org/10.1530/
JOE-13-0526

Firouzjaei A, Li GC, Wang N, Liu WX, Zhu BM (2016).
Comparative evaluation of the therapeutic effect of
metformin monotherapy with metformin and acupuncture
combined therapy on weight loss and insulin sensitivity in
diabetic patients. Nutrit. Diabet. 6(5): €209-¢209. https://
doi.org/10.1038/nutd.2016.16

Fouad SS, Mohi-Eldin MM, Haridy MA, Khalil AM (2017).
Ameliorative effects of ascorbic acid (vit C.) against sodium
nitrite toxicity in albino rats: hematological, biochemical and
histopathological studies. Am-FEurasian J. Toxicol. Sci., 9(1):
01-06.

Guo L, Jiang B, Li D, Xiao X (2021). Nephroprotective Effect
of Adropinin Against Streptozotocin-Induced Diabetic

May 2022 | Volume 10 | Issue 5 | Page 1015

@ =] .
o Links
OResearchers


https://doi.org/10.15562/bmj.v8i1.1436 
https://doi.org/10.21608/eajbsa.2021.168234 
https://doi.org/10.21608/eajbsa.2021.168234 
https://doi.org/10.1007/BF02913315
 https://doi.org/10.1016/j.jsps.2017.11.007
 https://doi.org/10.1016/j.jsps.2017.11.007
https://doi.org/10.21767/2471-299X.1000007 
https://doi.org/10.1007/s10103-012-1223-z 
https://doi.org/10.1007/s10103-012-1223-z 
https://doi.org/10.1088/1742-6596/853/1/012038 
https://doi.org/10.21474/IJAR01/9433 
https://doi.org/10.1155/2018/3128378 
https://doi.org/10.1155/2018/3128378 
https://doi.org/10.1530/JOE-13-0526 
https://doi.org/10.1530/JOE-13-0526 
https://doi.org/10.1038/nutd.2016.16 
https://doi.org/10.1038/nutd.2016.16 

OPEN aACCESS

Advances in Animal and Veterinary Sciences

Nephropathy in Rats: Inflammatory Mechanism and YAP/
TAZ Factor. Drug Design, Development Therap. 15: 589.
https://doi.org/10.2147/DDDT.S294009

Hegazy AM, Abdel-Azeem AS, Zeidan HM, Ibrahim KS,
Sayed EE (2018). Hypolipidemic and hepatoprotective
activities of rosemary and thyme in gentamicin-treated
rats. Human Experimen. Toxicol. 37(4): 420-430. https://
doi.org/10.1177/0960327117710534

Jufriansjah  AM, Simadibrata C, Srilestari A, Purwaningsih
EH, Stephanie M (2018). August: Hepatoprotector effects
of press needle acupuncture of GB34 and BL18 against
isoniazid and rifampicin induced liver injury in Wistar rats.
In Journal of Physics: Conference Series (Vol. 1073, No. 6,
p- 062029): IOP Publishing. https://doi.org/10.1088/1742-
6596/1073/6/062029

Jusuf AA, Viventius Y, Djaali W (2021). Comparison between
the Effectiveness of Manual Acupuncture and Laser
Acupuncture at EX-B3 Weiwanxiashu in a Rat Model
of Type 2 Diabetes. 75-81. https://doi.org/10.51507/;.
jams.2021.14.2.75

Kang ZL, Kong L. H., Gao, Z. S, Li, Y. P, Li, X., & Ma, H.J.
(2021). Effect of temperature increase and NaCl addition
on aggregation and gel properties of pork myofibrillar
protein. J. Food Process. Preservat. 45(11), €15923. https://
doi.org/10.1111/jfpp.15923

Karoussis IK, Kyriakidou K, Psarros C, Koutsilieris M, Vrotsos, JA
(2018). Effects and Action Mechanism of Low Level Laser
Therapy (LLLT): Applicat. Periodontol. Dentist. 8(514):
2161-1122. https://doi.org/10.4172/2161-1122.1000514

KazemiKhoo N, Ansari F (2015). Blue or red: which intravascular
laser light has more effects in diabetic patients?. Lasers
Med. Sci., 30(1): 363-366. https://doi.org/10.1007/s10103-
014-1672-7

Kumar R, Mooventhan A, Manjunath NK (2017). Immediate
effect of needling at CV-12 (Zhongwan) acupuncture point
on blood glucose level in patients with type 2 diabetes
mellitus: A pilot randomized placebo-controlled trial. J.
Acupunct. Meridian Stud. 10(4): 240-244. https://doi.
org/10.1016/j.jams.2017.06.003

Mafra FF, Macedo MM, Lopes AV, do Nascimento Orphio,
], Teixeira CDB, Gattai PP, Lopes-Martins RAB (2020).
904 nm Low-Level Laser Irradiation Decreases Expression
of Catabolism-Related Genes in White Adipose Tissue
of Wistar Rats: Possible Roles of Laser on Metabolism.
Photobiomodulation, photomedicine, and laser surgery,
38(1): 11-18. https://doi.org/10.1089/photob.2018.4609

Mestry SN, Dhodi JB, Kumbhar SB, Juvekar AR (2017).
Attenuation of diabetic nephropathy in streptozotocin-
induced diabetic rats by Punica granatum Linn. leaves
extract. J. Traditi. Complement. Med. 7(3): 273-280. https://
doi.org/10.1016/j.jtcme.2016.06.008

Mishra V, Kesari KK (2020). Microbial Cholesterol Oxidase:
Industrial Applications. In Microbial Enzymes: Roles
and Applications in Industries (pp. 303-317). Springer,
Singapore. https://doi.org/10.1007/978-981-15-1710-5_12

Nagarchi K, Ahmed S, Sabus A, Saheb SH (2015). Effect of
streptozotocin on glucose levels in albino Wister rats. J.
Pharmaceut. Sci. Res. 7(2): 67.

Nakamura, H., Ishigami, T., Kawase, Y., Yamada, A., Minagawa,
M., Fukuta, H., & Suzuki, H. (2014). Effects of acupuncture

stimulation on blood glucose concentration in the Otsuka
Long-Evans Tokushima Fatty (OLETF) rat, an animal
model for type-2 diabetes mellitus. Med. Sci. Monitor Basic
Res., 20: 70. https://doi.org/10.12659/MSMBR.890773

Otieno FC, Mikhail T, Acharya K, Muga J, Ngugi N, Njenga
E (2021). Suboptimal glycemic control and prevalence
of diabetes-related complications in Kenyan population
with diabetes: cohort analysis of the seventh wave of the
International Diabetes Management Practices Study
(IDMPS): Endocr.s Metabol. Sci. 3: 100093. https://doi.
org/10.1016/j.endmts.2021.100093

Rayegani SM, Raeissadat SA, Heidari S., & Moradi-Joo, M.
(2017). Safety and effectiveness of low-level laser therapy
in patients with knee osteoarthritis: a systematic review and
meta-analysis. J. lasers Med. Sci. 8(Suppl 1), S12. https://
doi.org/10.15171/jlms.2017.s3

Ren ], Zheng X (2022). Aggregata sinensis n. sp.(Apicomplexa:
Aggregatidae), a new coccidian parasite from Amphioctopus
fangsiao and Octopus minor (Mollusca: Octopodidae) in
the Western Pacific Ocean. Parasitol. Res. 121(1): 373-381
https://doi.org/10.1007/s00436-021-07389-0.

Sebayang RG, Aditya C, Abdurrohim K, Lauwrence B, Mihardja
H, Kresnawan T, Helianthi DR (2020). Effects of Laser
Acupuncture and Dietary Intervention on Key Obesity
Parameters. Med. Acupunctur. 32(2): 108-115. https://do.
org/10.1089/acu.2019.1398

Shanks C,Maloney R, Shanks SC, Tucek KB, Neira R (2011). U.S.
Patent Application No. 12/971,362.

Soji-Omoniwa O, Oloyede HOB (2022). Selected liver and
kidney function indices of Wistar rats fed with Ficus
exasperata Vahl leaf-based diet. Biokemistri. 33(1).

Sommer AP (2019). Mitochondrial cytochrome ¢ oxidase is
not the primary acceptor for near infrared light—it is
mitochondrial bound water: the principles of low-level light
therapy. Ann. Translational Med. 7(Suppl 1). https://doi.
0rg/10.21037/atm.2019.01.43

Sui M, Xue L, Ying X (2020). Association of Acupuncture
Treatment with Mortality of Type 2 Diabetes in China:
Evidence of a Real-World Study. Int. J. Environ. Res.
Pub. Health. 17(21): 7801. https://doi.org/10.3390/
ijerph17217801

Sumon MH, Mostofa M, Jahan MS, Kayesh MEH, Haque
MA (2008). Comparative efficacy of powdered form of
stevia (Stevia rebaudiana Bertoni) leaves and glimepiride in
induced diabetic rats. Bangladesh ]J. Vet. Med. 6(2): 211-215
https://doi.org/10.3329/bjvm.v6i2.2338.

Vique-Sénchez, J. L., Lépez-Palacios, T. P., Miranda-Ozuna, J.
F., & Benitez-Cardoza, C. G. (2020). Effects of W100E-
Leptin in streptozotocin-induced diabetic mice. Nutricién
Clinica y Dietética Hospitalaria. 40(3).

WszolaM, Klak M, Kosowska A, Tymicki G,Berman A, Adamiok-
Ostrowska A, Kaminski A (2021). Streptozotocin-Induced
Diabetes in a Mouse Model (BALB/c) Is Not an Effective
Model for Research on Transplantation Procedures in the
Treatment of Type 1 Diabetes. Biomedicines. 9(12): 1790.
https://doi.org/10.3390/biomedicines9121790

Yang Y, Litscher G, Sun Z, Sun W (2021). The application of laser
acupuncture in animal experiments: a narrative review of
biological aspects. Evidence-Based Complement. Alternat.
Med., 2021. https://doi.org/10.1155/2021/6646237

May 2022 | Volume 10 | Issue 5 | Page 1016

@ =] .
o Links
OResearchers


https://doi.org/10.2147/DDDT.S294009 
https://doi.org/10.1177/0960327117710534 
https://doi.org/10.1177/0960327117710534 
https://doi.org/10.1088/1742-6596/1073/6/062029 
https://doi.org/10.1088/1742-6596/1073/6/062029 
https://doi.org/10.51507/j.jams.2021.14.2.75
https://doi.org/10.51507/j.jams.2021.14.2.75
https://doi.org/10.1111/jfpp.15923 
https://doi.org/10.1111/jfpp.15923 
https://doi.org/10.4172/2161-1122.1000514 
https://doi.org/10.1007/s10103-014-1672-7 
https://doi.org/10.1007/s10103-014-1672-7 
 https://doi.org/10.1016/j.jams.2017.06.003
 https://doi.org/10.1016/j.jams.2017.06.003
 https://doi.org/10.1089/photob.2018.4609 
https://doi.org/10.1016/j.jtcme.2016.06.008 
https://doi.org/10.1016/j.jtcme.2016.06.008 
https://doi.org/10.1007/978-981-15-1710-5_12 
https://doi.org/10.12659/MSMBR.890773
https://doi.org/10.1016/j.endmts.2021.100093
https://doi.org/10.1016/j.endmts.2021.100093
https://doi.org/10.15171/jlms.2017.s3 
https://doi.org/10.15171/jlms.2017.s3 
https://doi.org/10.1007/s00436-021-07389-0
https://doi.org/10.1089/acu.2019.1398 
https://doi.org/10.1089/acu.2019.1398 
https://doi.org/10.21037/atm.2019.01.43 
https://doi.org/10.21037/atm.2019.01.43 
https://doi.org/10.3390/ijerph17217801
https://doi.org/10.3390/ijerph17217801
https://doi.org/10.3329/bjvm.v6i2.2338
https://doi.org/10.3390/biomedicines9121790 
https://doi.org/10.1155/2021/6646237  
https://doi.org/10.1155/2021/6646237  

