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Abstract Received date: November 21, 2016
The purpose of this study is to evaluate the effects of ultraviolet blood irradi-  Accepted date: December 26, 2016

ation on the blood when a low dose of ultraviolet C (UV-C) is directly irradiated to the  pyplished date: December 30, 2016

blood in a diabetic rabbit model and to evaluate the effects on treatment for diabetes.

Type 1 diabetics were induced by intravenous (IV) injection of alloxan monohydrate

110 mg/kg into New Zealand white rabbits weighing 2 - 2.5 Kg. A UV-C lamp with Citation: Kim, G.B., et al., Effects of Ul-

light intensity of 4 W and wavelength of 260 nm was used to irradiate UV to the blood. traviolet Blood irradiation in a Diabetes

After 10 ml blood was collected from diabetic rabbits and UV was irradiated to the Rabbit Model (2016) J Diab Obes 3(2):

blood, UV irradiated blood was transfused back to the original rabbits. The ultraviolet 82- 92.

blood irradiation (UBI) treatment was performed a total of 8 times. We evaluated the

effects of the UBI treatment on diabetes through hematological analysis before and

after UBI treatment were performed. Our results indicate that the reduced body weight DOI: 10.15436/2376-0494.16.1234

is increased and blood glucose levels are significantly reduced after the UBI treatment

is performed when compared to those prior to the UBI treatment. In addition, HCO,-

levels and blood pH were elevated and lowered, respectively. Increased ALT and AST

levels are reduced by 25.8 % and 17.8 %, respectively, when compared to those prior

to the UBI treatment. In addition, CRE, BUN and UA levels indicating renal functions

are significantly reduced when compared to those prior to the UBI treatment. In addi-

tion, serum Mg?" and Ca?* concentrations are significantly increased when compared

to those prior to the UBI treatment. Serum K* concentration is significantly reduced

when compared to that prior to the UBI treatment. As the results of calculating AG and

osm, they are significantly reduced when compare to those prior to the UBI treatment.

When the UBI treatment is performed in a diabetic rabbit model, our results indicate

that blood glucose levels are reduced. Hematological analysis demonstrates that the

UBI treatment is effective to alleviate the diabetes.
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Introduction

Once it enters the 20" century, the most innovative
invention in medical history is various antibiotics such as pen-
icillin, steroids and vaccines. The invention of antibiotics and
steroids is very effective in treatments for acute inflammatory
diseases, but there are some side effects such as occurrence of
resistant bacteria against antibiotics and adverse effects of ste-
roid hormones. With regard to current medicine of the 21* centu-
ry, advanced professional therapeutic methods are being devel-
oped to treat incurable diseases and rare diseases using genetic
analysis and stem cells. However, there are still many diseases
which cannot be treated by above professional therapies. In ad-
dition, there are new diseases, expression of antibiotic resistant
bacteria and various syndromes which cannot be identified nor
treated by the modern medicine!*l.

As a new therapeutic method, the therapy using UV
light was studied and applied in the clinical trials in the US and
Western countries until the 1950’s. The therapeutic methods us-
ing UV light were not studied any longer in the US and Western
countries. However, it has taken the place as a field of medical
technology through active research and clinical trials in Germa-
ny and Russial®!?, Researchers are actively conducting the re-
search on the new therapeutic method in Germany, US, Russia
and China and are trying to develop it as a new clinical thera-
peutic method®!3-81. Research on this therapy is actively being
conducted in the world but the fundamental mechanism for the
therapy has not been understood. Many clinical studies on the
therapy have been conducted and thousands of research papers
have been published!*2!,

Diabetes emerges as the disease causing social prob-
lems, because it has a very high®?” prevalence as a typical chron-
ic metabolic disease. Diabetes goes beyond endemic limits and
is approaching epidemic proportions globally?%), Diabetes is a
metabolic disease with high blood glucose levels caused by the
metabolic disorder resulting from defects of hormones such as
insulin, glucagon or glucocorticoids involved in the metabolism
of glucose or by abnormal reactions in the pathway?’.. Because
the diabetes is characterized by high blood glucose levels, which
leads to a wide range of malfunctions in the metabolic control
over carbohydrates, proteins, fats and electrolytes, it is closely
associated with increases in various chronic degenerative diseas-
esB9, It has been known that secondary complications such as
diabetic retinopathy, neuropathy and nephrosis are caused when
high blood glucose levels are sustained in diabetic patients.
Thus, it is important to control blood glucose levels when di-
abetic patients are treated®-32. Despite development of modern
medicine, the diabetes is not fully cured. Diet, exercise therapy,
drug therapy, and insulin injection are being used as the treat-
ments for diabetes. Many studies on the development of new
diabetic therapeutic agents are being conducted™-3%, Oral hypo-
glycemic agents and insulin formulation for the treatment for the
diabetes are continuously developed. However, because it is the
chronic disease which is not fully cured once patients develop
diabetes, it causes a serious problem®¢),

Thus, in this study, we would like to evaluate the effects
of ultraviolet blood irradiation on the diabetes by using physical
methods with UV light rather than drug therapy such as insulin
injection in order to get over diabetes causing serious problems.
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Materials and Methods

Design of ultraviolet blood irradiation device

In this study, we have produced the ultraviolet blood
irradiation (UBI) device to identify effects of ultraviolet blood
irradiation on the blood in a diabetic animal model. Figure 1
shows a simple drawing and photo of the UBI device. In brief,
a fixing holder for quartz crystal cuvette is installed in the cen-
ter and ultraviolet (UV) lamps are installed on both sides of the
holder. The UV lamps are designed to adjust the distance (5 mm
~ 120 mm) from the holder in the center. The UV lamps on both
sides of the holder are installed in parallel to form an angle of
180° with the holder. The reason is that the intensity of light
source from a lamp is the highest when it forms an angle of
180° with the lamp. A timer is installed to control the UV irra-
diation time. When it reaches a setup time, it is turned off auto-
matically. G4T5 TUV 4W Germicidal Fluorescent Light Bulb
(Philips, USA) with the wavelength of 260 nm is used as the UV
lamp. A circular quartz crystal cuvette is produced in length of
150 nm, thickness of 1 mm, and inner diameter of 4 mm. Both
ends of the cuvette can be connected to syringes. One end of the
quartz crystal cuvette is connected to the input syringe in order
to irradiate UV to the collected blood. The blood passes through
the cuvette at a constant flow rate by using the syringe pump
(Model: LSPO1-1A, Longer Pump® China). Ultraviolet blood
irradiation is performed in the cuvette. Once UV is irradiated to
the blood, the blood is collected in the syringe in other side of
the cuvette. The quartz crystal cuvettes with thickness of 1, 2, 3
and 4 mm are used to measure the intensity of light source irra-
diated from the UV lamp based on the distance and to measure
UV transmission intensity based on the thickness of the quartz
crystal cuvettes. The UV transmission intensity is measured at
each spot with various distances from 5 mm to 100 mm between
the lamp and the quartz crystal cuvette. To measure UV trans-
mission intensity, a ST-512 UV Light meter (Sentry Optronics
Corp. Taiwan) is attached on the surface of quartz crystal.

Figure 1: Schematic illustration and photographic of the ultraviolet
blood irradiation device.
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Experimental animals

Adult male twelve New Zealand white rabbits of body
weighing 2 - 2.5 kg were used in the study. All the rabbits were
kept in cages with wide square mesh at the bottom to avoid co-
prophagy and maintained under controlled conditions of humid-
ity, temperature (22 £ 2°C) and 12 hours light and dark cycle.
Food and water were provided ad libitum. They were fasted for
18 hours prior to the experiment, allowing free access to water
only. The experimental protocols were approved by the Insti-
tutional Animal Ethics Committee. All experimental protocols
(CBU2013-0010) were approved by the Committee on the Care
of Laboratory Animal Resources, Chonbuk National University
and were conducted in accordance with the Guide for the Care
and Use of Laboratory®”..

Induction of experimental diabetes - Procedure for injecting
alloxan monohydrate

The 12 rabbits weighing between 2 to 2.5 kg were made
diabetic by injecting intravenously 110 mg/kg body weight of al-
loxan monohydrate (A7413, Aldrich)i®¥4%. Before giving allox-
an, the normal blood glucose levels of all rabbits were estimated.
After 2 hours of alloxan injection the 5% Dextrose injected to
the all-diabetic rabbits intraperitoneally to prevent a hypoglyce-
mic condition of rabbits with alloxan. After 72 hours of alloxan
injection, the blood glucose levels of all surviving rabbits were
determined by the glucose oxidase method.

Ultraviolet blood irradiation treatments

It is confirmed that the diabetes is induced by measur-
ing blood glucose levels in rabbits at 72 hours after alloxan is in-
jected. The blood is collected from diabetic rabbits after 1 week.
The UBI treatment is performed to the blood. For the UBI treat-
ment, UV is irradiated to the blood collected through auto trans-
fusion and the blood is transfused back to the original rabbit.
Anticoagulation Sodium Citrate Solution (BOIN ACDA SOLN,
SBD Co., Ltd.) is used to prevent coagulation of the blood when
it is collected. 10 ml blood is collected from the vein by using
20 ml syringe. UV light with the intensity of 10.290 J/cm? is
irradiated to the blood which passes at a constant flow rate using
the syringe pump in the UBI device. After the UBI treatment is
performed, the blood is transfused back to the original rabbit.
The UBI treatment is performed a total of 8 times. Rabbits are
stably raised in a laboratory animal breeding facility. Food and
water are sufficiently supplied.

Blood sampling

Blood samples were collected from the ear marginal
veins of the all animals at 24 hr intervals for up to three days,
and then every week up to 18 weeks. Sera were isolated from
blood samples in tubes with no anticoagulant, after being clotted
for 30 min, and centrifuged at 2000 G for 5 min.

Biochemical analysis

Blood was collected from the ear marginal vein. Blood
collection, storage, and measurement were performed as previ-
ously described. A Nova Stat Profile® pH Ox® Ultra analyzer
(NOVA Biomedical Corp., Waltham, MA, USA) was used to
measure the levels of lactate, pH, HCO,-, hemoglobin, hemato-
crit, ionized magnesium (Mg?*), calcium (Ca*"), potassium (K*),
and chloride (CI") in freshly collected whole blood. As previ-
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ously described(Kwon et al. 2010), the anion gap values were
calculated by the formula, (Na* - (CI' + HCO,-)).

After clotting, blood serum was separated by centrifu-
gation at 3000 rpm for 20 min. The levels of glucose (Glu), ala-
nine aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphates (ALP), lactate dehydrogenase (LDH), creat-
inine kinase (CK), albumin, total cholesterol (TC), total protein
(TP), triglyceride (TG), high-density lipoprotein (HDL), low
density lipoprotein (LDL), creatinine (CRE), blood urea nitro-
gen (BUN), and uric acid (UA) were analyzed using a Model
020 auto analyzer (Hitachi, Tokyo, Japan). Osmolality (Osm)
values were calculated by the formula, (1.86 x Na*® + (Glu-
cose/18) + (BUN/2.8) + 9) as previously described“!.

Histological Analysis

For histological analysis, the pancreases were dissect-
ed from all of the study groups at the end of experiment peri-
od. The tissues were washed in normal saline, cut into pieces
of the desired size, and fixed in 10% neutral buffered formalin
solution. After fixation, the samples were cleaned and embedded
in paraffin. Tissue sections of 5 um thickness were mounted on
slides, stained with hematoxylineosin, and examined on a light
microscope.
Statistical analysis

Data are expressed as means + standard errors of the
mean (SEMs). Differences between groups were evaluated by
analysis of variance (ANOVA) with the bonferroni post hoc test
or by calculation of Spearman’s rank correlation coefficient, as
appropriate, using Prism 5.03 (Graph Pad Software Inc., San Di-
ego, CA, USA). Statistical significance was set at p < 0.05.

Results

UV penetration intensity

Figure 2 shows the results of measuring the UV pene-
tration intensity based on the distance between the UV lamp and
quartz crystal cuvette with various thicknesses. As shown in the
figure, the intensity of UV light irradiated from the UV lamp
tends to decrease with increasing distance from light source as
a function (Intensity of illumination = 14.476 X exp (-x/19.6) +
0.98 (R% 0.997)) on without the quartz crystal. As the result of
measuring transmission intensity at the spot with a distance of
10 mm from the UV lamp, the UV intensity without the quartz
crystal is 9.531+0.2759 mW/cm?. The intensity of UV light pen-
etration through the quartz crystal with thickness of 1 mm is
8.575 + 0.3563 mW/cm?, which is reduced by 10 %. The in-
tensity of UV light penetration through the quartz crystal with
thickness of 2, 3, and 4 mm is 8.358 + 0.3132, 7.959 + 0.3137
and 7.853 £ 0.3209 mW/cm?, respectively. It is significantly re-
duced.

According to the study of Wiesner and Bernstein(*?, it
was effective to use the quartz crystal cuvette with the thick-
ness of 1 mm used in the UBI treatment since the quartz crystal
cuvette with the thickness of about 1 mm was developed™**.,
In this study, we select the distance between the quartz crystal
cuvette and light source in 10 mm and the thickness of the quartz
crystal cuvette in 1 mm on the basis of results of previous stud-
ies.
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Figure 2: The results of measuring the UV transmission intensity based
on the distance between the UV lamp and quartz crystal cuvette with
various thicknesses. No: no quartz crystal, Q1: 1 mm thickness quartz
crystal, Q2: 2 mm thickness quartz crystal, Q3: 3 mm thickness quartz
crystal, Q4: 4 mm thickness quartz crystal.

Effects of the UBI treatment on body weight and glucose lev-
els

Figure 3 shows changes in body weight and blood glu-
cose levels of diabetic rabbits before and after the ultraviolet
blood irradiation (UBI) treatment is performed. As the results,
body weight does not decrease on day 3 after alloxan injection.
The Glu level significantly decreases after the UBI treatment is
performed. Glu level is 433.3 £+ 118.3 mg/dL over 8 weeks af-
ter the UBI treatment is discontinued. It significantly decreases
when compared to that prior to the UBI treatment.
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Figure 3: Effects of ultraviolet blood irradiation treatments on the
body weight (a), whole blood concentration and serum levels of glu-
cose (Glu) (b) in alloxan-induced diabetic rabbits. Data are reported as
means + SEMs (n = 12). *: p <0.05; **: p <0.01; and ***: p < 0.001,
Bonferroni post hoc test following oneway ANOVA versus the BD (Be-
fore alloxan-induced diabetic); #: p < 0.05; ##: p < 0.01; and ###: p
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< 0.001, Bonferroni post hoc test following one-way ANOVA versus
NUBI (Before ultraviolet blood irradiation treatments procedure). BD;
Before alloxan-induced diabetes, NUBI: Before ultraviolet blood irra-
diation treatments procedure, 8th; 8th times treatments procedure of
ultraviolet blood irradiation, A8; After 8th times treatments procedure 8
weeks later, A10; After 8th times treatments procedure 10 weeks later.

Organ harvest

Figure 4 shows the conditions of organs in diabetes rab-
bits that do not undergo the UBI treatment and undergo the UBI
treatment after diabetes is induced. The stomach and bladder
become abnormally small in the diabetic rabbit that do not un-
dergo the UBI treatment. The pancreas is substantially damaged.
In addition, left renal becomes abnormally swollen. While it is
taken out, a large amount of urine is leaked. After swollen left
renal is excised, it is reduced as small as right renal. When the
inside of the left renal is observed by naked eyes, many tissues
are damaged when compared to those in the right renal. Thus,
it seems to be unable to play its roles. However, when organs
of rabbits undergoing the UBI treatment are observed by naked
eyes, their conditions are much better than those in rabbits that
do not undergo the UBI treatment.

Figure 4: Photos of the organ without UBI treatments procedure rabbit
(a) and with 8" times UBI treatments procedure rabbit (b).

Effect of the UBI treatment on the liver function by serum
metabolic enzymes analysis

Figure 5 shows results of liver function tests such as se-
rum alanineaminotransaminase (ALT), aspartate aminotransfer-
ase (AST), lactate dehydrogenase (LDH) and alkaline phospha-
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tase (ALP) to examine the efficacy of the UBI treatment on the
diabetes in a diabetic rabbit model. However, increased ALT and
AST levels caused by alloxan injection were reduced by 21.6 %
and 14.6 %, respectively, while the rabbits undergo the UBI 8
times treatments. ALT and AST levels were reduced by 25.8 %
and 17.8 %, respectively, over 8 weeks after the UBI treatment
is discontinued. LDH levels were decreased by 26 % while the
rabbits undergo the UBI 8 times treatments. Over 8 weeks after
the UBI treatment is discontinued, LDL levels were as low as
other levels prior to alloxan injection. In addition, ALP levels
were decreased by 45.2 % while the rabbits undergo the UBI 8
time’s treatments. ALP levels were decreased by 33.8 % over 8
weeks after the UBI treatment is discontinued.

ALT (GPT) (IU/L)
AST (GOT) (IU/L)

BD NUBI 8th A8 BD NUBI 8th A8

Hokk

iiiid

LDH (IU/L)
ALP (IU/L)

BD NUBI 8th A8 BD NUBI 8th A8

Figure 5: Effect of the ultraviolet blood irradiation treatments on the
kidney function by serum metabolic enzymes analysis in alloxan-in-
duced diabetic rabbits. ALT, alanine aminotransaminase (a); AST, as-
partate aminotransferase (b); LDH, lactate dehydrogenase (c); ALP,
alkaline phosphatase (d). Data are reported as means + SEMs (n = 12).
*:p <0.05; **: p <0.01; and ***: p < 0.001, Bonferroni post hoc test
following oneway ANOVA versus the BD (Before alloxan-induced di-
abetic); #: p < 0.05; ##: p < 0.01; and ###: p < 0.001, Bonferroni post
hoc test following one-way ANOVA versus NUBI (Before ultraviolet
blood irradiation treatments procedure). BD; Before alloxan-induced
diabetes, NUBI: Before ultraviolet blood irradiation treatments proce-
dure, 8%; 8" times treatments procedure procedure of ultraviolet blood
irradiation, A8; After 8" times treatments procedure 8 weeks later.
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Figure 6: Effects of ultraviolet blood irradiation treatments on the re-
nal funtion by serum analysis in alloxan-induced diabetic rabbits. CRE,
creatinine (a); BUN, blood urea nitrogen (b); UA, uric acid (c). Data
are reported as means = SEMs (n = 12). *: p < 0.05; **: p <0.01; and
**%: p < 0.001, Bonferroni post hoc test following oneway ANOVA
versus the BD (Before alloxan-induced diabetic); #: p < 0.05; ##: p <
0.01; and ###: p < 0.001, Bonferroni post hoc test following one-way
ANOVA versus NUBI (Before ultraviolet blood irradiation treatments
procedure). BD; Before alloxan-induced diabetes, NUBI: Before ultra-
violet blood irradiation treatments procedure, 8"; 8" times treatments
procedure of ultraviolet blood irradiation, A8; After 8" times treatments
procedure 8 weeks later.
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Effect of the UBI treatment on the renal function by serum
metabolic enzymes analysis

Figure 6 shows results of renal function tests such as
serum creatinine (CRE), blood urea nitrogen (BUN) and uric
acid (UA) to examine the efficacy of UBI treatment on the di-
abetes in a diabetic rabbit model. The levels were significantly
decreased when compared to those before the UBI treatment is
performed. CRE, BUN and UA levels were 0.958 = 0.173, 33.31
+4.11 and 3.075 + 0.245 mg/dL, respectively, over 8 weeks after
the UBI treatment is discontinued. The levels were significantly
decreased when compared to those before the UBI treatment is
performed.

3 iiid

LDL (mg/dL)

T-CHO (mg/dL)

HDL (NH DL-C) (mg/dL)

BD NUBI 8th A8 BD NUBI 8th A8

TG (mg/dL)
Alb (g/dL)

T-PRO (g/dL)

BD NUBI 8h A8 BD NUBI &h A8 B NUBL b A8

Figure 7: Effects of ultraviolet blood irradiation treatments on serum
lipid and protein profiles in alloxan-induced diabetic rabbits. T-CHO,
total cholesterol (a); HDL, high density lipoprotein (b); LDL, low den-
sity lipoprotein (c); TG, triglyceride (d); T-PRO, total protein (e); Alb,
Albumin (f). Data are reported as means + SEMs (n = 12). *: p < 0.05;
**: p <0.01; and ***: p < 0.001, Bonferroni post hoc test following
oneway ANOVA versus the BD (Before alloxan-induced diabetic); #:
p < 0.05; ##: p < 0.01; and ###: p < 0.001, Bonferroni post hoc test
following one-way ANOVA versus NUBI (Before ultraviolet blood ir-
radiation treatments procedure). BD; Before alloxan-induced diabetes,
NUBI: Before ultraviolet blood irradiation treatments procedure, 8; 8
times treatments procedure of ultraviolet blood irradiation, A8; After 8
times treatments procedure 8 weeks later.

Effects of the UBI treatment on serum lipid and protein lev-
els

Figure 7 shows total cholesterol (T-CHO), high density lipopro-
tein (HDL), low density lipoprotein (LDL), triglyceride (TG),
total protein (PRO-T) and Albumin (Alb) levels in the blood to
examine the efficacy of UBI treatment on the diabetes in a di-
abetic rabbit model. However, increased T-CHO, LDL and TG
levels by alloxan injection were reduced by about 37 %, 24 %,
and 25 %, respectively, while the rabbits undergo the UBI 8
times treatments. T-CHO, LDL and TG levels were reduced by
about 52 %, 20 % and 31 %, respectively, over 8 weeks after
the UBI treatment is discontinued. On the other hand, prior to
alloxan injection, HDL, T-PRO and Alb levels were 34.0 £ 4.49,
6.825 +0.77 and 4.633 £ 0.5 mg/dL, respectively. HDL, T-PRO
and Alb levels in the diabetic rabbit model induced by alloxan
injection were 26.08 £+ 3.26, 5.025 + 0.694 and 3.85 + 0.408 g/
dL, respectively. The levels were significantly decreased when
compared to those prior to alloxan injection. However, HDL,
T-PRO and Alb levels in the diabetic rabbit model undergoing
the UBI 8 time treatments were 30.33 = 3.47, 6.517 = 0.694 and
4.438 £0.368 g/dL, respectively. The levels are were significant-
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ly increased when compared to those before the UBI treatment
is performed. HDL, T-PRO and Alb levels in the diabetic rab-
bit model undergoing the UBI 8 times treatments were 32.67 +
3.73, 6.517 = 0.694 and 4.438 + 0.368 g/dL, respectively, over 8
weeks after the UBI treatment is discontinued. The levels were
significantly increased when compared to those before the UBI
treatment is performed. Increased HDL, T-PRO and Alb levels
by alloxan injection were reduced by about 16 %, 30 %, and 15
%, respectively, while the rabbits undergo the UBI 8 times treat-
ments. HDL, T-PRO and Alb levels were reduced by 25 %, 15
% and 12 %, respectively, over 8 weeks after the UBI treatment
is discontinued.

Effects of the UBI treatment on blood gas

Table 1 represents the results of measuring ionized hy-
drogen concentration (pH), bicarbonate anion (HCO,-), dioxide
partial pressure (pCO,), oxygen partial pressure (pO,), oxygen
saturation (SO,), hemoglobin concentration (Hb), and hemato-
crit value (Hct) in whole blood to examine the efficacy of UBI
treatment on the diabetes in a diabetic rabbit model. When pH is
measured in the blood, the pH is significantly lowered in the dia-
betic rabbit model induced by alloxan injection when compared
to that prior to alloxan injection. However, the pH is significantly
elevated in the diabetic rabbit model undergoing the UBI 8 times
treatments when compared to that prior to alloxan injection. The
pH is significantly elevated over 8 weeks after the UBI treatment

is discontinued when compared to that prior to alloxan injection.
Serum HCO;,- levels which were closely associated with chang-
es in pH in the blood were significantly decreased in the diabet-
ic rabbit model induced by alloxan injection when compared to
that prior to alloxan injection. However, the HCO,- levels were
significantly increased in the diabetic rabbit model undergoing
the UBI 8 times treatments when compared to that prior to allox-
an injection. The HCO,- levels were significantly increased over
8 weeks after the UBI treatment is discontinued when compared
to that prior to alloxan injection. pCO, in the blood is signifi-
cantly increased in the diabetic rabbit model induced by alloxan
injection when compared to that prior to alloxan injection. How-
ever, the pCO, is significantly decreased in the diabetic rabbit
model undergoing the UBI 8 times treatments when compared
to that prior to alloxan injection. The pCO, was significantly de-
creased over 8 weeks after the UBI treatment is discontinued
when compared to that prior to alloxan injection. In addition, as
the results of measuring oxygen partial pressure (pO,), oxygen
saturation (SO,), Hb and Hct, levels were significantly decreased
in the diabetic rabbit model induced by alloxan injection when
compared to those prior to alloxan injection. However, the levels
were significantly increased in the diabetic rabbit model under-
going the UBI 8 times treatments when compared to that prior to
alloxan injection. The levels were significantly increased over 8
weeks after the UBI treatment is discontinued when compared to
that prior to alloxan injection.

Table 1: Effects of ultraviolet blood irradiation treatments on the blood ionized hydrogen concentration (pH), bicarbonate anioncarbon (HCO,-),
dioxide partial pressure (pCO,), oxygen partial pressure (pO,), oxygen saturation (SO,), hemoglobin concentration (Hb), and hematocrit value

(Hct) in alloxan-induced diabetic rabbits.

BD NUBI 8th A8
pH () 7.369 £ 0.045 7.262 £ 0.07*** 7.388 £+ 0.045## 7.421 £ 0.035##
HCO,- (mmol/dL) 23.5+3.565 17.25 + 1.766%** 22.77 + 2.5644### 23.12 + 1.879¢###
pCO, (mmHg) 28.94 +0.857 38.44 +£2.891*** 33.8 £ 3.777*** 4 34.6 £ 3.227%**
pO, (mmHg) 79.56 = 4.443 63.88 £ 8.894*** 71.33 £4.524%* # 71.92 £ 3. 711%**, ##
SO, (%) 95.33+£3.842 91.76 +2.305%** 94.02 + 1.187## 94.31 + 0808###
Hb (g/dL) 12.35 £ 0.4858 10.99 £ 0.6396*** 11.51 £ 0.1935%** # 11.25 £ 0.2066***
Het (g/dL) 37.00 = 1.633 31.69 £ 1.251%** 3331+ 1.702%** # 33.23 £ 1.301***

Data are reported as means + SEMs (n = 12). *: p < 0.05; **: p <0.01; and ***: p < 0.001, Bonferroni post hoc test following oneway ANOVA
versus the BD (Before alloxan-induced diabetic); #: p < 0.05; ##: p <0.01; and ###: p < 0.001, Bonferroni post hoc test following one-way ANOVA
versus NUBI (Before ultraviolet blood irradiation treatments procedure). BD; Before alloxan-induced diabetes, NUBI: Before ultraviolet blood
irradiation treatments procedure, 8"; 8" times treatments procedure of ultraviolet blood irradiation, A8; After 8" times treatments procedure 8

weeks later..

Table 2: Effects of ultraviolet blood irradiation treatments on the blood electrolytic balancein alloxan-induced diabetic rabbits.

BD NUBI 8th A8

Na* (mmol/dL) 135.7+3.575 141.3 £3.125%%* 132.4 £ 2.515### 133.7 £ 3.52###
CI' (mmol/dL) 97.90 +£6.712 104.3 +£2.293** 97.6 = 12.684### 97.3 £ 23 212###
Mg?* (mmol/dL) 0.609 + 0.0626 0.505 + 0.03406*** 0.557+0.032 0.569 + 0.0692#
Ca? (mmol/dL) 1.418 £ 0.05857 1.294 + 0.0576*** 1.515 £ 0.1627### 1.578 £ 0.1597###
K* (mmol/dL) 4.459 + 0.4036 5.616 +0.496 4.702 + 0.3991### 4.593 + 0.3103###
AG (mmol/dL) 14.25+10.98 19.71 £3.423 11.99 £3.951# 13.21 +3.207
Osm (mmHg) 277.8 £6.557 321.0 + 8.793*** 294.0 + 4.908### 294.1 £ 9.978##H

Data are reported as means + SEMs (n = 12). *: p < 0.05; **: p <0.01; and ***: p <0.001, Bonferroni post hoc test following oneway ANOVA
versus the BD (Before alloxan-induced diabetic); #: p <0.05; ##: p <0.01; and ###: p <0.001, Bonferroni post hoc test following one-way ANOVA
versus NUBI (Before ultraviolet blood irradiation treatments procedure). BD; Before alloxan-induced diabetes, NUBI: Before ultraviolet blood
irradiation treatments procedure, 8%; 8" times treatments procedure of ultraviolet blood irradiation, A8; After 8" times treatments procedure 8

weeks later.
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Effects of the UBI treatment on the blood electrolytic bal-
ance

Table 2 represents the results of measuring ions in whole
blood to examine the efficacy of UBI treatment on the diabetes
in a diabetic rabbit model. Na* and CI- concentrations in the dia-
betic rabbit model induced by alloxan injection were significant-
ly increased when compared to those prior to alloxan injection.
However, the Na* and ClI- concentrations were significantly de-
creased in the diabetic rabbit model undergoing the UBI 8 times
treatments when compared to that prior to alloxan injection. The
Na* and CI- concentrations were significantly decreased over 8
weeks after the UBI treatment is discontinued when compared
to those prior to alloxan injection. Mg** and Ca** concentrations
in the diabetic rabbit model induced by alloxan injection were
significantly decreased when compared to those prior to alloxan
injection. However, the Mg?" and Ca?* concentrations were sig-
nificantly increased in the diabetic rabbit model undergoing the
UBI 8 times treatments when compared to those prior to alloxan
injection. The Mg?* and Ca?* concentrations were significantly
increased over 8 weeks after the UBI treatment is discontinued
when compared to those prior to alloxan injection. K* concen-
tration in the diabetic rabbit model induced by alloxan injection
is significantly increased when compared to those prior to allox-
an injection. However, the K* concentration is significantly de-
creased in the diabetic rabbit model undergoing the UBI 8 times
treatments when compared to that prior to alloxan injection. The
K* concentration is significantly decreased over 8 weeks after
the UBI treatment is discontinued when compared to that prior
to alloxan injection. Results of calculating the AG and Osm in
the diabetic rabbit model induced by alloxan injection indicate
that AG and Osm levels were increased when compared to those
prior to alloxan injection. However, the AG and Osm levels were
significantly decreased in the diabetic rabbit model undergoing
the UBI 8 times treatments when compared to that prior to al-
loxan injection. The AG and Osm levels were significantly de-
creased over 8 weeks after the UBI treatment is discontinued
when compared to those prior to alloxan injection.

Figure 8: Histological findings in the pancreas (H-E staining, x200).
A; with 8" times UBI treatments procedure alloxan-induced rabbit, B;
without UBI treatments procedure alloxan-induced rabbit, Red circle;
pancreatic islets, Black scale bar =100 um.

Histological analysis

Histological analysis of diabetic rabbits treated with
UBI revealed comparatively less beta-cell granulation and re-
duced pancreatic islet vacuolation compared with diabetic con-
trol rabbits (Figure 8A). Without UBI treatments procedure
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alloxan-induced diabetic rabbits exhibited extensive degranula-
tion of beta-cells and severe vacuolation of the pancreatic islets
(Figure 8B).

DISCUSSION

Previous studies have reported that blood Glu levels
are reduced by rapid oxidization of Glu caused by the eleva-
tion of ATP (increase in glycolysis) in red blood cells when the
UBI treatment is performed. Body temperature rise and ener-
gy elevation are accompanied"®*4, In this study, we do not
find the elevation of ATP caused by the UBI treatment but we
found reductions in blood Glu levels. Thus, we conclude that the
UBI treatment is effective for diabetes. As the UBI treatment is
characterized by promoting the metabolism of glucose based on
energy, it is expected to affect the diabetes in some way. Early
American doctors performed the UBI treatment to treat patients
with diabetes. According to the clinical study of Miley!®, blood
glucose levels of a patient with diabetes drop from 350 — 400
to 140 — 150 after the UBI treatment is performed twice. 3 — 4
weeks later after the UBI treatment is discontinued, the blood
glucose levels are elevated back to the previous levels. However,
in a patient with insulin dependent diabetes, the blood glucose
levels are controlled for 18 months only by performing the UBI
treatment without insulin. He has also advised that hypoglyce-
mic shock should be prevented by decreasing dose of insulin
when the UBI treatment is performed™”. Frick et al. report that
blood glucose levels are lowered and the efficiency of insulin is
improved when the UBI treatment is performed. In addition, 58
patients with diabetic retinitis undergo the UBI treatment and
then achieve good outcomes, because the aggregation of red
blood cells is inhibited. 70 % of patients in the stage 2 and 20 %
of patients in the stage 3 improve vision™®!.

As an indicator of damage of the liver functions, ALT
and AST are usually present in the liver but they are introduced
into the blood when the liver is damaged®#46#1, Tt is reported
that levels are increased when the diabetes is induced®”. In this
study, it is found that ALT and AST levels are increased in a di-
abetic rabbit model induced by alloxan injection. However, it is
found that ALT and AST levels are reduced in a diabetic rabbit
model undergoing the UBI treatment.

Lactate dehydrogenase (LDH). It plays a role as a factor
to predict the interference of normal actions of the cells induced
by pathological inflammation. In particular, LDH promotes the
conversion of glucose into energy in the cells and is found in
almost all body organs including pancreas®-*2%3, In addition, the
increase in levels of LDH isoenzymes is a symptom of various
diseases. In particular, it is a symptom of pancreatitis®®. In dam-
aged cells, the membrane is broken and thus release of LDH
is increased™. Results of this experiment demonstrate that the
LDH levels are increased in a diabetic rabbit model. It is thought
that the elevation of LDH is caused by the increases in cell death
with increasing cell necrosis. However, it is found that the LDH
levels are reduced in a diabetic rabbit model undergoing the UBI
treatment!¢l.

Alkaline phosphatase (ALP) is a hydrolase enzyme re-
sponsible for removing phosphate groups in an alkaline envi-
ronment. It is determined whether the bile duct which runs from
the liver to the duodenum is defected by measuring ALP levels.
In addition, it is determined that the bone is properly formed or
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the liver or placenta normally functions by measuring the ALP
levels. ALP activity can be elevated by closure of the liver or
bile duct caused by diabetes and its complications?®”. As shown
in the results of experiment, blood pH is lowered in a diabetic
rabbit model induced by alloxan injection. Therefore, since the
ALP which is an enzyme hydrolyzing phosphate groups does
not play its role in an alkaline pH, its level is high. However, the
ALP level is not reduced in a diabetic rabbit model undergoing
the UBI treatment. The reason is that ALP levels are reduced be-
cause blood pH is elevated by the UBI treatment and thus hydro-
lysis of phosphoric compounds is promoted by increasing ALP
activity. In addition, ALT, AST and LDH levels which are indi-
cators of liver functions are increased in a diabetic rabbit model,
but increased levels tend to decrease by the UBI treatment. Our
results showed enhancement of liver function in diabetic rabbits
undergone UBI treatment, which agreed with?®® Who found that
Phototherapy causes little improvement in intrinsic liver func-
tion, Robert et al®”. Found that no significant changes in serum
alkaline phosphatase, SGOT, albumin, or total protein occurred
from the control period to the end of the study in human pa-
tients subjected to phototherapy. Olney reported that 31 out of
43 patients with acute hepatitis, patients received only the kontt
technique of blood irradiation. 22 patients were followed up to
four years, 60% of patients were clinically recovered!'®.

In normal people, proteins are metabolized and most
of them are finally excreted as urea in the renal. Urea is excret-
ed through the renal as the final product of protein and amino
acid metabolisms. BUN is blood urea nitrogen and it is mostly
filtered and excreted in glomerulus of the renal. However, some
of BUN is re-absorbed depending on the water contents in the
body, which is affected by amounts of protein intake, amounts
of urine and gastrointestinal bleeding. Because blood urea level
is high when the renal function is poor, blood BUN level is one
of indicators evaluating renal functionl*”. The results of experi-
ments indicate that blood BUN level is high in a diabetic rabbit
model but BUN level tends to decrease in the diabetic rabbit
model undergoing the UBI treatment.

The results of this experiment indicate that CRE, BUN
and UA levels which are indicators of renal functions are high
in a diabetic rabbit model induced by alloxan injection but these
levels are reduced in a diabetic rabbit model undergoing the UBI
treatment. The reason could be that some parts of renal tissues
are lost in the initial stage of diabetes but loss of the tissue is
prevented by performing the UBI treatment. In addition, when
the kidney of laboratory animals is taken out and observed by
naked eyes, many areas of the renal are damaged in rabbits that
do not undergo the UBI treatment. The kidney is not damaged
in rabbits that undergo the UBI treatment. Through such results,
we expect that loss of the renal caused by diabetes is prevented
by performing the UBI treatment.

There are three kinds of cholesterols in the blood such
as HDL-cholesterol (high-density lipoprotein cholesterol) which
prevents arteriosclerosis by removing cholesterol in the blood
and tissues, LDL-cholesterol (low-density lipoprotein choles-
terol) which causes heart diseases and stroke by promoting ar-
teriosclerosis, and triglyceride (TG)!*!\. TG levels are increased
when large amounts of carbohydrates are ingested. High TG
levels cause heart diseases, stroke and diabetes!®>%, In diabe-
tes, insulin in adipose tissues interferes with TG metabolism by
inhibiting hormone sensitive lipase. Thus, degradation of fats
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is increased, which elevates levels of fatty acids and glycerol.
In the nutritional conditions of healthy people, glycerol 3-phos-
phate is re-esterified back to TG after the fats are degraded. In
the diabetes, the cycle is blocked, because glycerol 3-phosphate
is not sufficiently produced from glucose and thus it cannot be
used. The glucose is introduced into adipose cells and then is
released into the blood due to decreases in re-esterification of
fatty acids. In addition, while the glucose is accumulated in the
extracellular liquid, which induces high blood glucose levels in
the diabetes, glucose levels are low in muscles and adipose cells.
Insulin stimulates synthesis of glycogen and increases synthe-
sis of glucokinase. Without insulin, the synthesis of glycogen
is inhibited and degradation of glycogen is promoted in which
glucose is transported into the blood from the liver, which caus-
es high blood glucose level®. In the diabetes, like metabolic
syndrome, hyperlipidemia causes the increases in LDL choles-
terol, decreases in HDL cholesterol, hypertriglyceridemia and
increases in small dense LDL cholesterol. It worth mentioning
that, there are few researches pertaining effect of UBI on hyper-
lipidemia. However, defects in lipid metabolism can be relieved
when blood glucose levels are properly controlled. It has been
reported that T-CHO levels are increased together with decreas-
es in HDL-cholesterol ratio and increases in lipids in the blood
due to defects in lipid metabolism caused by defects in carbo-
hydrate metabolism in diabetes!®>%%. As shown in the results of
experiments, TG levels are elevated in a diabetic rabbit mod-
el induced by alloxan injection. However, the blood TG levels
were not lowered in a diabetic rabbit model undergoing the UBI
treatment. The reason is that the UBI treatment promotes the
circuit of re-forming TG by increasing and re-esterifying glyc-
erol 3-phosphate produced from glucose. In addition, increased
T-CHO and LDL levels in a diabetic rabbit model induced by
alloxan injection are reduced by performing the UBI treatment.
Decreased HDL, T-PRO and Alb levels in a diabetic rabbit mod-
el tend to increase in the diabetic rabbit model undergoing the
UBI treatment. In recent years, Zalesskaya et al. have performed
the study on patients with heart disease. According to the results
of their study, elevated cholesterol levels and LDL levels are
lowered through the UBI treatment. According to the results of
the study on patients with chronic diseases, pO, can be increased
and pCO, can be decreased by performing the UBI treatment.
In addition, LDH levels can be lowered®”8), The UBI treatment
was every effective in, many diseases including diabetes and hy-
pertension!(®),

The human body keeps a neutral condition at about pH
7.4. As a number of acids are produced in the body by various
activities such as respiration and metabolism, the pH may be
lowered. However, variations in the pH are minimized by many
buffering systems’®72. As the pH is lowered by 0.1, H* is usu-
ally reduced by 80 %. Three mechanisms control H" ion. First
one is a chemical buffer present in ECF and ICF. Second one is
removal of H* through the renal. Among them, removal of H"
by ECF buffer occurs the most rapidly. Removal renal is fol-
lowed. Representative substance of ECF buffer is bicarbonate
ion (HCO,-)™. Most (60 %) of carbon dioxide is transported
in the blood as the form of bicarbonate ion (HCO,-). The rest
of carbon dioxide is transported to the lung in the form bound
to proteins or hemoglobin present in the blood as a physically
dissociated state. The body maintains a neutral pH by appro-
priately controlling the buffering process. If the re-absorption
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capacity declines due to the defects in the renal, blood HCO,-
levels are lowered and the body produces excessive amounts of
acids, which lowers the pH. Results of experiments indicate that
blood pH and HCO,- levels are lowered and pCO, is increased in
a diabetic rabbit model induced by alloxan injection. However,
decreased pH and HCO,- levels are increased and blood pCO, is
reduced by performing the UBI treatment.

Our result agreed with Matt man and Lida" who found
that UB blood irradiation improved oxygen delivery, blood ele-
ments, stimulation of mitochondrial oxidation may help quick
recovery of many aliments.

The insulin secretion is directly associated with calci-
um. Concentration of calcium is normally ten thousand times
higher outside of B-cells than inside!'®”>#!. Upon stimulation,
calcium enters the B-cells and thus promotes the insulin secretion.
German cell physiologists Erwin Neher and Bert Sakmann(®*53
found that the reason why the insulin is not released from the
pancreas when blood glucose level is elevated is that calcium
ions cannot enter the B-cells due to defects in the path.

Potassium (K) is an essential cation to help nerve cells
act properly and muscles contract smoothly. Moreover, it is in-
volved in enzymatic reactions as a component of cell membrane
and it is involved in the metabolism of glucose or protein. If po-
tassium concentration is elevated, insulin deficiency or diabetic
keto-acidosis may appear.

Magnesium (Mg) is the fourth most abundant cation
in the body and the second most abundant cation in the cell®).
Because it is the cation mainly in the cells, measurement of
magnesium in serum or plasma does not represent the whole
amounts in the body. Even if measured magnesium concentra-
tion is normal in the plasma, the deficiency of magnesium can-
not be ruled out?®”). It has been widely known that hypokalemia
and hypocalcaemia may be caused by hypomagnesaemial®#,
The hypomagnesaemia is common in patients with the diabetes.
In particular, it occurs more often in patients who have a history
of chronic alcohol consumption®”.

As shown in the results of experiments, concentrations
of Na*, Cl- and K* are increased in the blood of the diabetic rab-
bit model. Our result is differ from these results could be at-
tributed to that, they directly correlate between hypokalemia and
hypocalcaemia as a sequel of low magnesium level induced by
chronic alcohol consumption. Liver may heavily affected by al-
cohol consumption as well. The concentrations tend to decrease
in the diabetic rabbits undergoing the UBI treatment. In addition,
concentrations of Mg?" and Ca** are decreased in the blood of
the diabetic rabbit model. The concentrations tend to increase in
the diabetic rabbits undergoing the UBI treatment.

Also, our results agreed with Petrosyan et al.’®l, who
found that dogs with high blood pressure developed hyponi-
tremia and hypocholremia, increase in activities of ALT, AST,
creatine phosphokinase, and alkaline phosphates. They conclud-
ed that osmolarity was significatenly decreased. Parameters of
electrolyte and osmotic homeostasis most rapidly returned to
normal as well in animals subjected to UBI. Significantly in-
creased urea, creatine, ALP, cholesterol and lipoproteins were
reduced and returned to normal by up 10-30 days in dogs treated
with UBI indexes of water and electrolyte balance and urea con-
centration most rapidly return to normal in animals exposed to
UV irradiation of the blood.
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Conclusions

This study is the preliminary study to evaluate the ef-
fects of ultraviolet blood irradiation on diabetes in a type 1 dia-
betic rabbit model by using the auto transfusion. We evaluated
the effects of the UBI treatment on diabetes through hematolog-
ical and biochemical analysis of diabetic rabbits by performing
the UBI treatment. We found that UBI Improved glucose level,
body weight, liver and kidney functions. In addition to osmolar-
ity and electrolytes homeostasis were enhanced.

Therefore, as the UBI treatment can lower the blood
Glu levels and prevent the damage of the renal, liver and pancre-
as, UBI could be very effective in the diabetes. However, further
studies are needed in which molecular mechanisms including
cell signaling and ion channels of UBI-treated animals are mon-
itored.

Acknowledgements

This research was supported by Basic Science Re-
search Program through the National Research Foundation of
Korea (NRF) funded by the Ministry of Education, Science and
Technology (2015R1D1A3A01019245).

References

1. Alanis, A. J. Resistance to antibiotics: are we in the post antibiotic
era? .(2005) Arch Med Res 36(6):697-705.

2. Diekema, D. J., BootsMiller, B. J. Vaughn, T. E. Antimicrobial resis-
tance trends and outbreak frequency in United States hospitals. (2004)
Clin Infect Dis 38(1):78-85.

3. Falagas, M. E., Bliziotis. I. A. Pandrug-resistant Gram-negative bac-
teria: the dawn of the post-antibiotic era?. (2007) Intern J Antimicrob
Agents 29(6):630-636.

4. Outterson, K.,. Samora, J. B Keller-Cuda. K. Will longer antimicro-
biaents improve global public health?. (2007) Lancet Infect Dis.;7(8):
559-566.

5. Talbot, G. H., Bradley, J., Edwards Jr. J. E., et al., Bad bugs need
drugs: an update on the development. pipeline from the Antimicrobial
Auvailability Task Force of the Infectious Diseases Society of America.
(2006) Clin Infect Dis 42(5):657-668.

6. Barger, G., Knott. E. K. Blood: Ultraviolet Irradiation (Knott tech-
nic). (1950) Med Phys 11:132-136.

7. Barrett, H. A. The Irradiation of Auto transfused Blood by Ultraviolet
Spectral Energy. Results ofTherapy in 110 Cases. (1940) Med Clin N
Am 24: 723-732.

8. Knott, E. K. Development of Ultraviolet Blood Irradiation. (1948)
Am J Surg 76(2); 165-171

9. Miley, G. P, Seidel, R. E., Chnstensen. J. A. Intractable Bronshial
Asthma, Preliminary Report of Results Observed in 80 Cases. (1943)
Arch Phys Ther 27: 533-542.

10. Olney, R. C. Treatment of Viral Hepatitis with the Knott Technic of
Blood Irradiation. (1955) Am J Surg. 90(3): 402-409.

11. Olney, R. C. Ultraviolet Blood Irradiation Treatment of Pelvic Cel-
lulitis, Knott Method. (1947) Am J Surg 74(4): 440-443.

12. Rebbeck, E. W., Lewis. H. T. The Use of Ultraviolet Blood Irradia-
tion in Typhoid Fever. (1949) Rev Gastroenterol 16(8):640- 649.

13. Coohill, T. P., Action Spectra Again?. (1991) Photochem Photobiol
54(5):859-870.

14. Dillon, K. J. Healing Photons. (1998) Scientia Press.

15. Douglass, W.C. In to the Light. (1995) Rhino Publishing.

16. Miley, G. P, Olney, R. C. Lewis. H. T.Ultraviolet Blood Irradia-
tion: A History and Guide to Clinical Application (1933 - 1997). (1997)
Found Blood Irradiation 145-146.

J Diabetes Obes | Volume 3: Issue 2


https://www.ncbi.nlm.nih.gov/pubmed/16216651
https://www.ncbi.nlm.nih.gov/pubmed/16216651
https://www.ncbi.nlm.nih.gov/pubmed/14679451
https://www.ncbi.nlm.nih.gov/pubmed/14679451
https://www.ncbi.nlm.nih.gov/pubmed/14679451
https://www.ncbi.nlm.nih.gov/pubmed/17306965
https://www.ncbi.nlm.nih.gov/pubmed/17306965
https://www.ncbi.nlm.nih.gov/pubmed/17306965
https://www.ncbi.nlm.nih.gov/pubmed/17646029
https://www.ncbi.nlm.nih.gov/pubmed/17646029
https://www.ncbi.nlm.nih.gov/pubmed/17646029
https://www.ncbi.nlm.nih.gov/pubmed/16447111
https://www.ncbi.nlm.nih.gov/pubmed/16447111
https://www.ncbi.nlm.nih.gov/pubmed/16447111
https://www.ncbi.nlm.nih.gov/pubmed/16447111
http://ubimedical.com/bibliography.html
http://ubimedical.com/bibliography.html
https://books.google.co.in/books?id=P_C2AAAAIAAJ&pg=PA179&lpg=PA179&dq=The+Irradiation+of+Auto+transfused+Blood+by+Ultraviolet+Spectral+Energy.&source=bl&ots=rcLFSc7aHb&sig=9GC-1jVS_rAGkS18Gd0SSCOU_QA&hl=en&sa=X&ved=0ahUKEwiC-7_iueTRAhUBqY8KHXiUCMc4ChDoAQg
https://books.google.co.in/books?id=P_C2AAAAIAAJ&pg=PA179&lpg=PA179&dq=The+Irradiation+of+Auto+transfused+Blood+by+Ultraviolet+Spectral+Energy.&source=bl&ots=rcLFSc7aHb&sig=9GC-1jVS_rAGkS18Gd0SSCOU_QA&hl=en&sa=X&ved=0ahUKEwiC-7_iueTRAhUBqY8KHXiUCMc4ChDoAQg
https://books.google.co.in/books?id=P_C2AAAAIAAJ&pg=PA179&lpg=PA179&dq=The+Irradiation+of+Auto+transfused+Blood+by+Ultraviolet+Spectral+Energy.&source=bl&ots=rcLFSc7aHb&sig=9GC-1jVS_rAGkS18Gd0SSCOU_QA&hl=en&sa=X&ved=0ahUKEwiC-7_iueTRAhUBqY8KHXiUCMc4ChDoAQg
https://www.ncbi.nlm.nih.gov/pubmed/18876742
https://www.ncbi.nlm.nih.gov/pubmed/18876742
https://books.google.co.in/books?id=6ExYDQAAQBAJ&pg=PT181&lpg=PT181&dq=Intractable+Bronchial+Asthma,+Preliminary+Report+of+Results+Observed+in+80+Cases.&source=bl&ots=DZ4ZBr7Ewt&sig=cE_gtgnH52tQj8rl3gg8XNN9yYc&hl=en&sa=X&ved=0ahUKEwj5reevv-TRAhXKLY8KHVXvDC
https://books.google.co.in/books?id=6ExYDQAAQBAJ&pg=PT181&lpg=PT181&dq=Intractable+Bronchial+Asthma,+Preliminary+Report+of+Results+Observed+in+80+Cases.&source=bl&ots=DZ4ZBr7Ewt&sig=cE_gtgnH52tQj8rl3gg8XNN9yYc&hl=en&sa=X&ved=0ahUKEwj5reevv-TRAhXKLY8KHVXvDC
https://books.google.co.in/books?id=6ExYDQAAQBAJ&pg=PT181&lpg=PT181&dq=Intractable+Bronchial+Asthma,+Preliminary+Report+of+Results+Observed+in+80+Cases.&source=bl&ots=DZ4ZBr7Ewt&sig=cE_gtgnH52tQj8rl3gg8XNN9yYc&hl=en&sa=X&ved=0ahUKEwj5reevv-TRAhXKLY8KHVXvDC
https://www.ncbi.nlm.nih.gov/pubmed/13238699
https://www.ncbi.nlm.nih.gov/pubmed/13238699
https://www.ncbi.nlm.nih.gov/pubmed/20266023
https://www.ncbi.nlm.nih.gov/pubmed/20266023
https://www.ncbi.nlm.nih.gov/pubmed/18133481
https://www.ncbi.nlm.nih.gov/pubmed/18133481
https://www.ncbi.nlm.nih.gov/pubmed/1798760
https://www.ncbi.nlm.nih.gov/pubmed/1798760
http://www.scientiapress.com/books/healing-photons-the-science-and-art-of-blood-irradiation-therapy
https://books.google.co.in/books?id=2vs-RNjRBFUC&pg=PA20&lpg=PA20&dq=Douglass,+W.C,+Into+the+Light,+Rhino+Publishing,+1995.+2003.&source=bl&ots=oIfR1EZCKr&sig=Hbt89n1NHPDq6H9qMIqwpLfM1EQ&hl=en&sa=X&ved=0ahUKEwjQ_PaA3OTRAhWBrY8KHUiLDQMQ6AEIVzAJ#v=onepage&q&
https://ultraluxuv.com/wp-content/uploads/2015/03/Ultraviolet-Blood-Irradiation-A-History-and-Guide-to-Clinical-Application-2.pdf
https://ultraluxuv.com/wp-content/uploads/2015/03/Ultraviolet-Blood-Irradiation-A-History-and-Guide-to-Clinical-Application-2.pdf
https://ultraluxuv.com/wp-content/uploads/2015/03/Ultraviolet-Blood-Irradiation-A-History-and-Guide-to-Clinical-Application-2.pdf

Effects of Ultraviolet Blood irradiation

17. Owen, R. J. Ultraviolet Blood Irradiation Therapy (Photon-Oxida-
tion). The Cure that Time Forget. (1996) Int J Biosocial Med Research
14(2):115-132.

18. Piksin, I. N., Atiasov, N. ., Kiseleva, R. E., et al., Ultraviolet Blood
Irradiation in Surgery. (1990) Khirurgiia (Mosk) 1: 100-104

19. Kul’chavenia, E. V. Use of Low-Intensity Lasers in Tuberculosis.
(1995) Problemy Tuberkuloza.; 4:19-21.

20. Meffert, H., Scherf, H. P., Baumler, H.et al., Systemic effects of ul-
traviolet, visible and infrared radiation in serial whole body irradiation.
I. Oxygen utilization, flow properties of blood, hemodynamics, blood
components and phagocytosis. (1989) Dermatol Monatsschr 175(10):
609-622.

21. Paulitschke, M., Turowski, A., Lerche. D. Results of the Berlin
HOT/UVB comparative study in patients with peripheral arterial occlu-
sive disorders. (1992) Z Gesamte Inn Med 47(4): 148-153.

22. Redmann, K. Bollmann, G. Mann, D. et al., Cell electrophoretic and
absorption spectrographic investigations of the indirect effect of ultra-
violet light on erythrocytes of patients with myocardial infarct and oth-
er illnesses. (1990) Folia Haematol Int Mag Klin Morphol Blutforsch.
117(1):193-200.

23. Scherf, H. P., Baumler, H., Meffert, H., et al., Serial infrared and ul-
traviolet whole body irradiation and placebo and ultraviolet irradiation
of autologous venous blood in peripheral arterial occlusive disease. 1.
Treadmill ergometry, metabolic, rheologic and hemodynamic parame-
ters. (1989) Z Gesamte Inn Med 44(7): 201-207.

24. Scherf, H. P., Wiesner, S. Lerche, D. et al., Characterization of the
effect of retransfusion of UV-irradiated autologous blood--synoptic ex-
amination of clinical, metabolic, rheologic and hemodynamic results
in patients with arterial occlusive disease. (1983) Z Gesamte Inn Med
38(18):488-494.

25. Wiesner, S., Frick, G., Génsicke, F. W. Positions on the article
“Studies of the effectiveness of ultraviolet irradiation of blood of pa-
tients with arterial occlusive disease” by F. Richard and R. Zabel-Lang-
hennig. (1988) Z Arztl Fortbild (Jena) 82(10): 473-477.

26. Zmudzka, B., J. Beer. Activation of Human Immunodeficiency Vi-
rus by Ultraviolet Radiation.( 1990) Photochem Photobiol 52(6): 1155-
1162.

27.Kim, S. M., Lee, J. S., Lee, J. et al., Prevalence of diabetes and im-
paired fasting glucose in Korea: Korean National Health and Nutrition
Survey 2001. (2006) Diabetes Care 29(2): 226-231.

28. Cho, N. H. Prevention of type 2 diabetes, Overview of diabetes
prevention trial. (2002) J Korean Diabetes Assoc 26:26-37.

29. Schwarz, P. E. Report from the Congress of the American Diabetes
Association (ADA). Orlando 2005 - 65" Annual Scientific Sessions in
San Diego, CA, USA, June 10"-14% 2005. (2005) Exp Clin Endocrinol
Diabetes 113(8): 475-479.

30. Kim, J. Y., Park, J. Y. Lee. K. U.Diabetes and traditional medicine
effect of several traditional drug on the plasma glucose levels in strep-
tozotocin-induced diabetic rat. (1994) J Korean Diabetes Assoc 18:377-
380.

31. Kim, Y. S., Jung, Y. H. Chun, S. S.et al. The kinetics of non-enzy-
matic reaction in green tea during storage at different water activities
and temperature. (1988) J Korean Soc Food Nutr 17(3): 226-232.

32. Mullarkey, C. J., Edelstein, D. Brownlee. M. Free radical generation
by early glycation prodeucts: a mechanism for accelerated atherogen-
esis in diabetes. (1990) Biochem Biophys Res Commun 173(2): 932-
939.

33. Davis, G. E., Lowell. W. E Variation in ultraviolet radiation and dia-
betes: evidence of an epigenetic effect that modulates diabetes’ lifespan.
(2013) Clin Epigenetics 5(1):5.

34. Krentz, A. J., Bailey. C. J. Oral antidiabetic agents: current role in
type 2 diabetes mellitus. (2005) Drugs 65(3):385-411.

35. Mark, A. H., Lau, H. T. Weber, C. et al.,Pancreatic Islet Transplan-
tation: Immuno-alteration with Ultraviolet Irradiation. (1984) World J
Surg 8(2): 207-213.

36. Shin, C. H. Type 1 Diabetes Mellitus. (2002) J Korean Pediatr Soc
45(10):1181-1191.

www.ommegaonline.org 91

37. Institute of Laboratory Animal Resources; Commission on Life
Sciences; National Research Council. Guide for the Care and Use of
Laboratory Animals. National Academy Press: Washington, DC, USA,
1996, 1-124.

38. Akhtar, M. S., Athar, M. A. Yaqub. M.Effect of Momordica charan-
tia on blood glucose levels of normal alloxan diabetic rabbits. (1981)
Planta Med 32: 103-105.

39. Akthar, A.S., Athar, M.A., Yaqub, M. Effect of Momordica Charan-
tia on blood sugar level of Normal and Alloxan rabbits. (1981) Planta
Medica 42(3); 205-212.

40. Butt, T. A. The hypoglycemic response to glucagon in Normal, Al-
loxan Diabetic rabbits. (1962) JPP Pakistan 15:1-6.

41. Rahman, M. M,, Lee, S. J., Mun, A. R. et al., Relationships between
blood Mg2+ and energy metabolites/enzymes after acute exhaustive
swimming exercise in rats. (2014) Biol Trace Element Res 161(1):85—
90.

42. Wiesner, S., R. Bernschein. Novel “apparatus for the treatment of
blood, plasma and other fluids from organisms” of 23. 12. 1971, pub-
lished in: Bauerschmidt, H., G. Frick, F-W. Génsicke, A. Wiesner S.
Wiesner: Apparatus for the ultraviolet irradiation of the blood. Medical
technology. 1976, 16: 44-46.

43. Andreu, G,. Perrot, J. Y., Pirenne. F., et al. The effect of ultraviolet B
light on antigen-presenting cells, implications for transfusion-induced
sensitization. (1992) Semin Hematol 29(2):122-131.

44. Frick, G. Fibelder Ultraviolet irradiation of the blood. Greifswald:
Ernst-M5050oritz-Arndt-University, (1989)

45. Adiels, M., Taskinen, M. R. Packard, C., et a 1. Overproduction of
large VLDL particles is driven by increased liver fat content in man.
(2006) Diabetologia. 49(4):755-765.

46. Cho, H. K. Diabetes Mellitus and Disorder of Lipid Metabolism.
(2006) Endocri Metabolism 21(2): 101-105.

47. Holt, R. 1., Cockram, C., Flyvbjerg, A., Goldstein Textbook of Dia-
betes. 4th ed. (2010) Hoboken: Wiley-Blackwell.

48. Gerich, J. E. Role of the kidney in normal glucose homeostasis and
in the hyperglycaemia of diabetes mellitus: therapeutic implications.
(2010) Diabet Med.27(2):136-142.

49. Goldberg, R. B. Lipid disorders in diabetes. (1981) Diabetes Care
4(5):561-572.

50. Reaben, K. M. Abnormal lipoprotein metabolism in non-insulin-de-
pendent diabetes mellitus. Pathogenesis and treatment. (1987) Am J
Med 83(3A): 31-40.

51. Foz, S. Human Physiology 10™. (2008) McGraw-Hill Korea.

52. Mckee, T., Mckee. J. R. Biochemistry 3. (2004) McGraw-Hill Ko-
rea.

53. Preston R. R., Wilson, T. E. Lippincott’s Illustrated Reviews: Phys-
iology, (2014) Wolters Kluwer. Inc.

54. Yang, C. W. Acid-Base and Electrolyte Imbalance in the Neurology
Field, (2010) J Neurocrit Care 3(1): S6-S10.

55. Zemel, M. B. Nutritional and endocrine modulation of intracellular
calcium, implications in obesity, insulin resistance and hypertension.
(1998) Mol Cell Biochem 188(1-2) :129-136.

56. Nelson, D. L., Cox. M. M. Lehninger Principles of Biochemistry
Sth Edition. (2008) Palgrave Macmillan.

57. de Boer, I. H. Vitamin D and glucose metabolism in chronic kidney
disease. (2008) Curr Opin Nephrol Hypertens.17(6):566-572.

58. Knodell, R.G., Cheney, H.,. Ostrow, J.D., et al. Effects of photother-
apy on hepatic function in human alcoholic cirrhosis. (1976) Gastroent
70(6): 1112-1116.

59. Knodell R, G., Cheney, H., Ostrow. J. D. Effects of phototherapy on
hepatic function in human alcoholic cirrhosis. (1976) Gastroenterology
70(6):1112-1116.

60. Milner, R. D., Hales. C. N. The role of calcium and magnesium in
insulin secretion from rabbit pancreas studied in vitro.( 1967) Diabeto-
logia 3(1):47-49.

61. Neher, E. The use of the patch clamp technique to study second
messenger-mediated cellular events. ( 1988) Neuroscience. 26 (3): 727—
734.

J Diabetes Obes | Volume 3: Issue 2


http://www.ommegaonline.org
http://www.whale.to/a/rowen.html
http://www.whale.to/a/rowen.html
http://www.whale.to/a/rowen.html
https://www.ncbi.nlm.nih.gov/pubmed/7567861
https://www.ncbi.nlm.nih.gov/pubmed/7567861
https://www.ncbi.nlm.nih.gov/pubmed/2687043
https://www.ncbi.nlm.nih.gov/pubmed/2687043
https://www.ncbi.nlm.nih.gov/pubmed/2687043
https://www.ncbi.nlm.nih.gov/pubmed/2687043
https://www.ncbi.nlm.nih.gov/pubmed/2687043
https://www.ncbi.nlm.nih.gov/pubmed/16224543
https://www.ncbi.nlm.nih.gov/pubmed/16224543
https://www.ncbi.nlm.nih.gov/pubmed/16224543
https://www.ncbi.nlm.nih.gov/pubmed/1695176
https://www.ncbi.nlm.nih.gov/pubmed/1695176
https://www.ncbi.nlm.nih.gov/pubmed/1695176
https://www.ncbi.nlm.nih.gov/pubmed/1695176
https://www.ncbi.nlm.nih.gov/pubmed/1695176
https://www.ncbi.nlm.nih.gov/pubmed/2662654
https://www.ncbi.nlm.nih.gov/pubmed/2662654
https://www.ncbi.nlm.nih.gov/pubmed/2662654
https://www.ncbi.nlm.nih.gov/pubmed/2662654
https://www.ncbi.nlm.nih.gov/pubmed/2662654
https://www.ncbi.nlm.nih.gov/pubmed/6417921
https://www.ncbi.nlm.nih.gov/pubmed/6417921
https://www.ncbi.nlm.nih.gov/pubmed/6417921
https://www.ncbi.nlm.nih.gov/pubmed/6417921
https://www.ncbi.nlm.nih.gov/pubmed/6417921
https://www.ncbi.nlm.nih.gov/pubmed/3218265
https://www.ncbi.nlm.nih.gov/pubmed/3218265
https://www.ncbi.nlm.nih.gov/pubmed/3218265
https://www.ncbi.nlm.nih.gov/pubmed/3218265
https://www.ncbi.nlm.nih.gov/pubmed/2087502
https://www.ncbi.nlm.nih.gov/pubmed/2087502
https://www.ncbi.nlm.nih.gov/pubmed/2087502
https://www.ncbi.nlm.nih.gov/pubmed/16443864
https://www.ncbi.nlm.nih.gov/pubmed/16443864
https://www.ncbi.nlm.nih.gov/pubmed/16443864
https://www.ncbi.nlm.nih.gov/pubmed/16151983
https://www.ncbi.nlm.nih.gov/pubmed/16151983
https://www.ncbi.nlm.nih.gov/pubmed/16151983
https://www.ncbi.nlm.nih.gov/pubmed/16151983
https://www.researchgate.net/publication/263999660_The_Kinetics_of_Non-Enzymatic_Browning_Reaction_in_Green_Tea_During_Storage_at_Different_Water_Activities_and_Temperatures
https://www.researchgate.net/publication/263999660_The_Kinetics_of_Non-Enzymatic_Browning_Reaction_in_Green_Tea_During_Storage_at_Different_Water_Activities_and_Temperatures
https://www.researchgate.net/publication/263999660_The_Kinetics_of_Non-Enzymatic_Browning_Reaction_in_Green_Tea_During_Storage_at_Different_Water_Activities_and_Temperatures
https://www.ncbi.nlm.nih.gov/pubmed/2176495
https://www.ncbi.nlm.nih.gov/pubmed/2176495
https://www.ncbi.nlm.nih.gov/pubmed/2176495
https://www.ncbi.nlm.nih.gov/pubmed/2176495
https://www.ncbi.nlm.nih.gov/pubmed/23548082
https://www.ncbi.nlm.nih.gov/pubmed/23548082
https://www.ncbi.nlm.nih.gov/pubmed/23548082
https://www.ncbi.nlm.nih.gov/pubmed/15669880
https://www.ncbi.nlm.nih.gov/pubmed/15669880
https://www.ncbi.nlm.nih.gov/pubmed/6428061
https://www.ncbi.nlm.nih.gov/pubmed/6428061
https://www.ncbi.nlm.nih.gov/pubmed/6428061
https://grants.nih.gov/grants/olaw/Guide-for-the-Care-and-Use-of-Laboratory-Animals.pdf
https://grants.nih.gov/grants/olaw/Guide-for-the-Care-and-Use-of-Laboratory-Animals.pdf
https://grants.nih.gov/grants/olaw/Guide-for-the-Care-and-Use-of-Laboratory-Animals.pdf
https://grants.nih.gov/grants/olaw/Guide-for-the-Care-and-Use-of-Laboratory-Animals.pdf
https://www.ncbi.nlm.nih.gov/pubmed/7280086
https://www.ncbi.nlm.nih.gov/pubmed/7280086
https://www.ncbi.nlm.nih.gov/pubmed/7280086
https://www.ncbi.nlm.nih.gov/pubmed/25035192
https://www.ncbi.nlm.nih.gov/pubmed/25035192
https://www.ncbi.nlm.nih.gov/pubmed/25035192
https://www.ncbi.nlm.nih.gov/pubmed/25035192
https://www.ncbi.nlm.nih.gov/pubmed/1594944
https://www.ncbi.nlm.nih.gov/pubmed/1594944
https://www.ncbi.nlm.nih.gov/pubmed/1594944
https://www.ncbi.nlm.nih.gov/pubmed/16463046
https://www.ncbi.nlm.nih.gov/pubmed/16463046
https://www.ncbi.nlm.nih.gov/pubmed/16463046
https://synapse.koreamed.org/DOIx.php?id=10.3803/jkes.2006.21.2.101&vmode=PUBREADER
https://synapse.koreamed.org/DOIx.php?id=10.3803/jkes.2006.21.2.101&vmode=PUBREADER
http://as.wiley.com/WileyCDA/WileyTitle/productCd-1405191813.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-1405191813.html
https://www.ncbi.nlm.nih.gov/pubmed/20546255
https://www.ncbi.nlm.nih.gov/pubmed/20546255
https://www.ncbi.nlm.nih.gov/pubmed/20546255
https://www.ncbi.nlm.nih.gov/pubmed/6751732
https://www.ncbi.nlm.nih.gov/pubmed/6751732
https://www.ncbi.nlm.nih.gov/pubmed/3307405
https://www.ncbi.nlm.nih.gov/pubmed/3307405
https://www.ncbi.nlm.nih.gov/pubmed/3307405
https://books.google.co.in/books?id=vw20LEaJe10C&pg=RA1-PA18&lpg=RA1-PA18&dq=Human+Physiology+10th,+McGraw-Hill+Korea,+2008.&source=bl&ots=LjfPxv3BJq&sig=-7Jqh2CsZ7Xum8x_AEuy1L0zj68&hl=en&sa=X&ved=0ahUKEwivk8_VnuTRAhUMu48KHR0OBz4Q6AEIMzAF#v=onepage&q=Human
https://books.google.co.in/books?id=WJUueWg47pMC&pg=PA387&lpg=PA387&dq=Biochemistry+3rd,+McGraw-Hill+Korea,+2004.&source=bl&ots=SCXkJuJK23&sig=GQVmUaedIki6gPQ6NfAGzIqPn70&hl=en&sa=X&ved=0ahUKEwiew8nwneTRAhVEvo8KHSkyAWYQ6AEIITAC#v=onepage&q=Biochemistry%203
https://books.google.co.in/books?id=WJUueWg47pMC&pg=PA387&lpg=PA387&dq=Biochemistry+3rd,+McGraw-Hill+Korea,+2004.&source=bl&ots=SCXkJuJK23&sig=GQVmUaedIki6gPQ6NfAGzIqPn70&hl=en&sa=X&ved=0ahUKEwiew8nwneTRAhVEvo8KHSkyAWYQ6AEIITAC#v=onepage&q=Biochemistry%203
http://www.lww.co.uk/test-preparation-and-review/physiology
http://www.lww.co.uk/test-preparation-and-review/physiology
http://e-jnc.org/journal/view.php?number=181
http://e-jnc.org/journal/view.php?number=181
https://www.ncbi.nlm.nih.gov/pubmed/9823018
https://www.ncbi.nlm.nih.gov/pubmed/9823018
https://www.ncbi.nlm.nih.gov/pubmed/9823018
https://www.researchgate.net/publication/48376766_Lehninger_Principles_of_Biochemistry
https://www.researchgate.net/publication/48376766_Lehninger_Principles_of_Biochemistry
https://www.ncbi.nlm.nih.gov/pubmed/18941348
https://www.ncbi.nlm.nih.gov/pubmed/18941348
https://www.ncbi.nlm.nih.gov/pubmed/1269871
https://www.ncbi.nlm.nih.gov/pubmed/1269871
https://www.ncbi.nlm.nih.gov/pubmed/1269871
https://www.ncbi.nlm.nih.gov/pubmed/1269871
https://www.ncbi.nlm.nih.gov/pubmed/1269871
https://www.ncbi.nlm.nih.gov/pubmed/1269871
https://www.ncbi.nlm.nih.gov/pubmed/4903553
https://www.ncbi.nlm.nih.gov/pubmed/4903553
https://www.ncbi.nlm.nih.gov/pubmed/4903553
https://www.ncbi.nlm.nih.gov/pubmed/2462183
https://www.ncbi.nlm.nih.gov/pubmed/2462183
https://www.ncbi.nlm.nih.gov/pubmed/2462183

Effects of Ultraviolet Blood irradiation

62. Neher, E., Sakmann. B. The patch clamp technique. (1992) Sci Am
266(3):44-51.

63. Neher, E., B. Sakmann, and J. H. Steinbach. The extracellular patch
clamp: a method for resolving currents through individual open chan-
nels in biological membranes. (1978) Pfliigers Archiv 375(2): 219-
228.

64. Neher, E. Correction for liquid junction potentials in patch clamp
experiments. (1992) Methods Enzymol 207: 123-131.

65. Abbott, L. G., Rude, R. K. Clinical manifestation of magnesium
deficiency. (1993) Miner Electrolyte Metab 19(4-5):314-322.

66. The Nobel Prize in Physiology or Medicine (1991) Nobelprize.org.
67. Dronavalli, S., Duka, I., Bakris. G. L. The pathogenesis of diabetic
nephropathy. (2008) Nat Clin Pract Endocrinol Metab 4(8):444-452.
68. Gnudi, L., Thomas, S. M. Viberti. G. Mechanical forces in diabetic
renal disease: a trigger for impaired glucose metabolism. (2007) J Am
Soc Nephrol. 18(8):2226-2232.

69. Brownlee, M. The pathobiology of diabetic complications: a unify-
ing mechanism.(2005) Diabetes. 54(6):1615-1625

70. Berkelhammer, C., Bear. R. A. A clinical approach to common
electrolyte problems; 4.hypomagnesemia.(1985) J Can Med Assoc
132(4):360-368.

71. Fuss, M., Cogan, E., Gillet, C. et al. Magnesium administration
reverses the hypocalcemia secondary to hypomagnesemia despite low
levels of circulating levels of 25-hydroxyvitamin D and 1,25-dihydroxy
vitamin D. (1985) Clin Endocrinol 22(6):807-815.

72. Reinhart, R. A., Marx J. J. Jr., Haas, R. G. et al., Intracellular mag-
nesium of mononucler cells from venous blood of clinically healthy
subjects. (1987) Clin Chim Acta 167(2): 187-195.

73.Kim, S. H., Kim, S. Y. Lee, et al.,S. H. A case of hypocalcemia asso-
ciated with transient hypoparathyroidism secondary to magnesium de-
ficiency in diabetic ketoacidosis, (2006) Korean J Med 70(2): 256-260.
74. Lida, H. Cell Wall Deficient Forms - Stealth Pathogens, (1993) CRC
Press.

75. Barrett, S. (23 June 2010). “Index of Questionable Treatments”.
(2010) Quackwatch. Retrieved.

76. Day, H. J.,. Rao. A. K. Evaluation of Platelet function. (1986) Semin
Hematol. 23(2): 89-101.

77. Moshkovska, T., Mayberry. J. It is time to test low level laser thera-
py in Great Britain. (2005) Postgrad Med J 81(957): 436—441.

Ommega Online Publishers
Journal Title: Journal of Diabetes and Obesity (JDO)
Journal Short Name: J diabetes Obes

www.ommegaonline.org

92

78. Schwartz, S. O., Kaplan, S. R. Stengle, J. et al., Ultraviolet Irradia-
tion of Blood in Man. studies of sixty-eight patients.( 1952) J Am Med
Assoc 149(13): 1180-1183.

79. Ultraviolet Blood Irradiation Intravenous Treatment. (1970) CA
Cancer J Clin 20(4): 248-250.

80. Zalesskaya, G. A., Kalosha, I. I. Photomodification of Blood by La-
ser and Ultraviolet Radiation:a Comparative Study. (2014) Biophysics
59(4):653-657.

81. Zalesskaya, G. A., Laskina, O, V., Mitkovskaya, N. P., et al., Effect
of Extracoporeal Ultraviolet Blood Irradiation on Blood Cholesterol
Level. (2012) J Appl Spec 79(3): 446-452.

82. Cooperstein S. J., Watkins. D. Effect of sulthydryl-binding reagents
on islet tissue permeability: protection and reversal by D-glucose and
phlorizin.(1978) J Pharmacol Exp Ther 204(1):230-239.

83. Lee, J. H., Zhao, Z. L., Cho, N. P,, et al. Study on the Antidiabetic
Effect of Amomum xanthioides Extract. Korean (2007) J Oriental Phys-
iology & Pathology 21(2):468-473.

84. Report of the Expert Committee on the Diagnosis and Classification
of Diabetes Mellitus. (2002) Diabetes Care 23(Suppl 1): S4-19.

85. Vega, P., Gaule, C., Mancilla, J., et al., Comparison of alloxan and
streptozotocin induced diabetes in rats: differential effects on microso-
mal drug metabolism. (1993) Gen Pharmacol 24(2): 489-495.

86. Aoyama, T., Fukui, K., Takamatsu, K., Soy protein isolate and its
hydrolysate reduce body fat of dietary obese rats and genetically obese
mice (yellow KK). (2000) Nutrition.16(5):349-354.

87. Keizer, J., Magnus. G. ATP-sensitive potassium channel and burst-
ing in the pancreatic beta cell. A theoretical study.”. (1989) J Biophys
56(2): 229-242.

88. Lang, V, Light. P. E. The molecular mechanisms and pharmaco-
therapy of ATP-sensitive potassium channel gene mutations underlying
neonatal diabetes. (2010) Pharmgenomics Pers Med 3:145-161.

89. Lee, Y. J., Kim. Y. G. et al.,The current status of diabetic nephropa-
thy in Korea, (2009) Korean J Med 77(6):667-669.

90. Petrosyan E. A., Sergienko, V. I. Gorbov, L. V. et al., Effect of So-
dium Hypochlorite and UV Irradiation of the Blood on Fluid and Elec-
trolyte Balance, Metabolism of Lipids and Proteins, and State of Cell
Plasma Membranes during Experimental Bile Peritonitis. (2005) Bull
Exp Biol Med. 139(5): 536-539.

Journal ISSN: 2356-0494
E-mail: diabetes@ommegaonline.com
Website: www.ommegaonline.org

J Diabetes Obes | Volume 3: Issue 2


http://www.ommegaonline.org
mailto:diabetes@ommegaonline.com
http://www.ommegaonline.org
https://www.ncbi.nlm.nih.gov/pubmed/1374932
https://www.ncbi.nlm.nih.gov/pubmed/1374932
http://link.springer.com/article/10.1007/BF00584247
http://link.springer.com/article/10.1007/BF00584247
http://link.springer.com/article/10.1007/BF00584247
http://link.springer.com/article/10.1007/BF00584247
https://www.ncbi.nlm.nih.gov/pubmed/1528115
https://www.ncbi.nlm.nih.gov/pubmed/1528115
https://www.ncbi.nlm.nih.gov/pubmed/8264519
https://www.ncbi.nlm.nih.gov/pubmed/8264519
http://www.nobelprize.org/nobel_prizes/medicine/laureates/1991/
https://www.ncbi.nlm.nih.gov/pubmed/18607402
https://www.ncbi.nlm.nih.gov/pubmed/18607402
https://www.ncbi.nlm.nih.gov/pubmed/17634438
https://www.ncbi.nlm.nih.gov/pubmed/17634438
https://www.ncbi.nlm.nih.gov/pubmed/17634438
https://www.ncbi.nlm.nih.gov/pubmed/15919781
https://www.ncbi.nlm.nih.gov/pubmed/15919781
https://www.ncbi.nlm.nih.gov/pubmed/3918779
https://www.ncbi.nlm.nih.gov/pubmed/3918779
https://www.ncbi.nlm.nih.gov/pubmed/3918779
https://www.ncbi.nlm.nih.gov/pubmed/3874724
https://www.ncbi.nlm.nih.gov/pubmed/3874724
https://www.ncbi.nlm.nih.gov/pubmed/3874724
https://www.ncbi.nlm.nih.gov/pubmed/3874724
https://www.ncbi.nlm.nih.gov/pubmed/3665095
https://www.ncbi.nlm.nih.gov/pubmed/3665095
https://www.ncbi.nlm.nih.gov/pubmed/3665095
http://ekjm.org/journal/view.php?number=15859
http://ekjm.org/journal/view.php?number=15859
http://ekjm.org/journal/view.php?number=15859
https://www.crcpress.com/Cell-Wall-Deficient-Forms-Third-Edition-Stealth-Pathogens/Mattman/p/book/9780849387678
https://www.crcpress.com/Cell-Wall-Deficient-Forms-Third-Edition-Stealth-Pathogens/Mattman/p/book/9780849387678
https://www.ncbi.nlm.nih.gov/pubmed/3010470
https://www.ncbi.nlm.nih.gov/pubmed/3010470
https://www.ncbi.nlm.nih.gov/pubmed/15998818
https://www.ncbi.nlm.nih.gov/pubmed/15998818
https://www.ncbi.nlm.nih.gov/pubmed/14938136
https://www.ncbi.nlm.nih.gov/pubmed/14938136
https://www.ncbi.nlm.nih.gov/pubmed/14938136
https://www.ncbi.nlm.nih.gov/pubmed/4987904
https://www.ncbi.nlm.nih.gov/pubmed/4987904
http://link.springer.com/article/10.1134/S0006350914040265
http://link.springer.com/article/10.1134/S0006350914040265
http://link.springer.com/article/10.1134/S0006350914040265
http://link.springer.com/article/10.1007/s10812-012-9621-3
http://link.springer.com/article/10.1007/s10812-012-9621-3
http://link.springer.com/article/10.1007/s10812-012-9621-3
https://www.ncbi.nlm.nih.gov/pubmed/338889
https://www.ncbi.nlm.nih.gov/pubmed/338889
https://www.ncbi.nlm.nih.gov/pubmed/338889
http://www.koreantk.com/ktkp2014/thesis/thesis-view.view?ctrlNo=DRSRDH_2007_v21n2_468&tempLang=en
http://www.koreantk.com/ktkp2014/thesis/thesis-view.view?ctrlNo=DRSRDH_2007_v21n2_468&tempLang=en
http://www.koreantk.com/ktkp2014/thesis/thesis-view.view?ctrlNo=DRSRDH_2007_v21n2_468&tempLang=en
https://www.ncbi.nlm.nih.gov/pubmed/12017675
https://www.ncbi.nlm.nih.gov/pubmed/12017675
https://www.ncbi.nlm.nih.gov/pubmed/8482528
https://www.ncbi.nlm.nih.gov/pubmed/8482528
https://www.ncbi.nlm.nih.gov/pubmed/8482528
https://www.ncbi.nlm.nih.gov/pubmed/10793303
https://www.ncbi.nlm.nih.gov/pubmed/10793303
https://www.ncbi.nlm.nih.gov/pubmed/10793303
https://www.ncbi.nlm.nih.gov/pubmed/2673420
https://www.ncbi.nlm.nih.gov/pubmed/2673420
https://www.ncbi.nlm.nih.gov/pubmed/2673420
https://www.ncbi.nlm.nih.gov/pubmed/23226049
https://www.ncbi.nlm.nih.gov/pubmed/23226049
https://www.ncbi.nlm.nih.gov/pubmed/23226049
https://koreamed.org/SearchBasic.php?RID=0007KJM%2F2009.77.6.667&DT=1&QY=%22Korean+J+Med%22+%5BJTI%5D++AND+2009+%5BDPY%5D
https://koreamed.org/SearchBasic.php?RID=0007KJM%2F2009.77.6.667&DT=1&QY=%22Korean+J+Med%22+%5BJTI%5D++AND+2009+%5BDPY%5D
https://www.ncbi.nlm.nih.gov/pubmed/16224543
https://www.ncbi.nlm.nih.gov/pubmed/16224543
https://www.ncbi.nlm.nih.gov/pubmed/16224543
https://www.ncbi.nlm.nih.gov/pubmed/16224543
https://www.ncbi.nlm.nih.gov/pubmed/16224543

