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Abstract

Background: The problem of dyslipidemia in diabetes is very relevant, since most of these patients die
from atherosclerotic lesions and arterial thrombosis due to lipid metabolism disorders. At the same
time, there is currently only invasive assessment of blood lipids, which makes their real monitoring
very problematic. The hypothesis of the study was to identify the relationships between the level of
cholesterol, as one of the most atherogenic LDL, and the of thermal pain sensitivity (TPS) according to
the Akabane test at standard diagnostic points of the acupuncture channels (AC). The presence of such
relationships provides a basis for assessing LDL by calculation method using TPS.

Methods/Design: To identify the relationships between the TPS of acupuncture channels and the
concentration of cholesterol in the blood, a total of 105 patients with type 1 diabetes (11 men and 94
women) and 158 patients with type 2 diabetes (70 men and 88 women) were examined. The norm is 57
people, these are men from 26 to 35 years old and a group of 57 women without diabetes, aged 40 to 60
years. All patients underwent blood lipid biochemistry and the Akabane test with TPS assessment, which
allowed for the analysis of relationships.

Result: Various methods of statistical analysis revealed reliable relationships between the TPS of certain
AC and the level of cholesterol in the blood both in normal conditions and in type 1 and 2 diabetes in
men and women. Moreover, these relationships mainly concerned the same AC, which reflect the work
of various organs and systems usually involved in lipid metabolism, with the exception of some gender
characteristics in diabetes. At the same time, the assessment of the degree of pathological disorders
of cholesterol by TPS may be based on the principle of their symmetry violation, which allows for the
gradation of lipid metabolism disorders by severity on new principles, by calculation based on individual
or group “Training measurements”

Conclusion: Thus, based on the results of the TPS assessment at certain diagnostic points of the TCM,
the proposed concept and the results obtained in this study, it becomes possible to non-invasively assess
various types of lipid metabolism by calculating non-invasively using neural networks and Al on large
clustered samples, which will improve the accuracy of the assessment. Further development of this
technology will allow the creation of a new generation of autonomous diagnostic devices for monitoring
lipid metabolism on new principles.

Keywords: Cholesterol; Diabetes mellitus type 1-2; Akabane test; Metabolic disorders; Acupuncture
channels

Abbreviation: AC: Acupuncture Channels; TCM: Traditional Chinese Medicine; TPS: Thresholds of
Thermal Pain Sensitivity; T1D: Diabetes Mellitus Type 1; T2D: Diabetes Mellitus Type 2; BAP: Biological
Active Points

Introduction

According to statistics, up to 97% of patients with insulin resistance have abnormal
fat metabolism [1-3]. One of the main factors increasing the cardiovascular risk associated
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with diabetes is dyslipidemia, which includes abnormalities in all
fractions of lipoproteins, including low-density lipoproteins (LDL),
which include cholesterol and B-lipoproteins [4-8].

They are also called “bad cholesterol”, since they often remain
on the vascular walls, which leads to the appearance of unstable
cholesterol “killer plaques” on the vessels [9]. Beta lipoproteins
are the main transport form of cholesterol. Normally, 80% of them
are formed in the liver and 20% come with food, forming a shell
of drop-shaped formations - chylomicrons, inside which there is
cholesterol, which is thus transported in the blood. Cholesterol
itself is not soluble in water. Therefore, pure cholesterol cannot
travel independently through blood plasma. For transportation,
synthesized sterol binds to very low- or low-density lipoproteins
(LDL). Results from the United Kingdom Prospective Diabetes
Study (UKPDS) showed that intensive glycemic control significantly
reduces the risk of microvascular complications of diabetes, but
does not have a significant effect on macrovascular complications
and overall mortality [10].

The UKPDS study data also demonstrate the existence of
a relationship between the risk of coronary heart disease and
LDL cholesterol concentration in patients with type 2 diabetes:
an increase in LDL cholesterol concentration by 1 mmol/l is
accompanied by a 1.57-fold increase in the risk of developing
coronary heart disease [11]. Each of these dyslipidemia features
is associated with an increased risk of cardiovascular diseases
[12,13]. Therefore, in diabetes, it is extremely important to monitor
LDL lipid metabolism, which is now carried out using complex
invasive biochemical blood tests. Therefore, we began to look for
alternative options for non-invasive assessment of dyslipidemia on
new principles, using the acupuncture channel system and their
TPS indicators at diagnostic points as a sensor. Earlier, for example,
we received clear data that in diabetes, these indicators reflect the
blood glucose level [14-17], which, by analogy, gives hope for their
reaction to blood lipids. In this study, we did not set the task of a
detailed study of all the nuances of lipid metabolism in diabetes.
We wanted to get an answer - whether the TPS channel parameters
reflect changes in lipid metabolism or not. If such connections can
be traced, then the possibility of easy control of levels cholesterol by
calculation method according to the Akabane thermopuncture test
appears. For a preliminary assessment of the results, we present
data on the connections with acupuncture channels mainly only for
cholesterol in the blood, as the most dangerous in diabetes.

Material and Methods

The studies were conducted in a specialized endocrinology
department in the morning on an empty stomach, by taking blood
from a vein with subsequent Akabane test. A total of 105 patients
with type 1 diabetes (11 men and 94 women) and 158 patients with
type 2 diabetes (70 men and 88 women) were examined. The norm
is 57 people, these are men from 26 to 35 years old and a group of
57 women without diabetes, aged 40 to 60 years.

To quantitatively evaluate a channel’s activity level in TCM,
the so-called “sacrificial stick” test was used in ancient times in
China. This test involved a burning sandal stick that was brought in

proximity to points at the tips of every finger and toe until the first
sensation of pain. At each point, the pulse rate before pain was first
felt, was measured. If the number of pulse beats was lower than
the average one for all the channels, it proved the hyperactivity of
an acupuncture channel and its corresponding organ. Conversely,
when the rate was higher, it represented the inactivity of a channel
and its corresponding organ. This test was described by the
Japanese doctor Koben Akabane in 1956. Since then, the test has
carried his name [18].

According to classical Oriental literature as well as according to
our study results [17,19-21], the following channels have different
regulatory functions:

a) LU- lungs channel, connected with the function of lungs and
tissue breathing.

b) Li- large intestine channel, connected with the large intestine
function and its microbe flora, it participates in the regulation
of arterial pressure, biochemical blood indices.

c¢) PC - pericardium channel, connected with the cardiac muscle
trophicity and its structure. In addition, it is connected to
muscular activity, arterial blood pressure levels and emotions.

d) TE- triple heater channel, connected to the central and
peripheral hemodynamic, and with body energy consumption.
In addition, it regulates the hormones in the body, thyroid and
hypophysis.

e) HT - heart channel, regulates the cardiac rhythm, body’s
physical strength

f) Si - small intestine channel, connected to the electrolytic
balance and food digestion.

g) SP- spleen-pancreas channel is connected to the pancreas and
immunity.

h) LR- liver channel is connected to liver function and central
nervous system, stress levels

i)  St- stomach channel is connected to the digestion function.

j)  GB- channel of the gallbladder is connected to the digestion
function and peripheral nervous system.

k) Ki- kidney channel is connected to the kidney function and the
adrenal glands, controls the total supply of energy in the body
and its redistribution.

1)  BL- urinary bladder channel is connected to the urogenital
system, its functions and its related hormones, it reflects the
state of vertebrae column as well.

m) CV-channel, reflects the general accumulation of energy in the
body and anabolic processes

n) GV- channel, reflects the general energy expenditure and
catabolic processes.

Each channel consists of the left (1) and the right (r) branch
between which normal symmetrical activity balance is maintained.
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TPS is our bodies’ basic reactive system; it is as significant as
important indicators such as body temperature, as it gives a
very clear representation of functional and psycho-physiological
profiles. Their topography is shown in Figure 1.

Figure 1: Topography of acupuncture points, used for
evaluation of the AC in Akabane test.

This test measures the pain thresholds in temperature
sensitivity (TPS) when heat is applied to the “entrance-exit” points
of each channel (LU11, LII1, PC9, TE1, HT9, SI1, SP1, LR1, ST45,
GB44, KI1, and BL67) by applying an impulse light-emitting diode
(LED) non-coherent infrared radiation (IR)-light onto the skin (f=1
Hz, A=920nM), recording the total energy expenditure in joules
[17,19,22]. Each impulse radiates 0.07 joules of thermal energy.
These measurements were carried out using a certified device -
“ChiMaster”, invented by the author of this paper.

The analysis of the relationship between biometrical indicators
and AC was carried out using correlations (Pearson and Spearman
coefficients), multifactorial ANOVA analysis, T-test, Mann-Whitney
test and factor analysis using Extraction Method. Statistical
decisions were made at the 5% (p<0.05). significant level (p<0.05).
We used the SPSS software package version 15.

Result
Cholesterol in Norm

In our practice, to assess metabolic disorders, we usually
use direct comparisons, such as cholesterol levels with the TPS
12 or 24 AC, taking into account their left and right branches, as
well as their ratio coefficients, as the most informative indicator.
This is due to the fact that the right branch of the AC, as we have

previously established, reflects anabolic processes, and the left
branch - catabolic [15-17,23], therefore, a shift of this indicator
greater or less than 1.0 shows which processes dominate at the
level of a particular organ or system at the time of the test. Next,
the relationships of cholesterol in the norm depending on gender
were considered.

Men

In the case of correlation assessments in men in the norm,
reliable direct relationships of the TPS channels with the level
of cholesterol in the blood were not revealed. There are only
significant correlations with the atherogenicity index (r = .266; p
=.046), which were revealed by the ratio of the TPS of the right
and left branches of the pericardial canal (PC). This channel also
had connections with high-density cholesterol level (r = .267; p
=.045) according to the sum of the right and left TPS indicators.
The pericardium channel reflects muscle activity and myocardial
trophism. Therefore, such connections are quite logical, since
cholesterol expenditure increases during physical exertion.

Women

For a more visual assessment of the dependence of TPS on
cholesterol level, graphs were constructed with a more informative
and sensitive indicator for assessing metabolism, which was
calculated using the formula:

K = TPS of the right branches of the AC / TPS of the sum of the
right and left branches of the AC

In this case, if K is less than 50%, this shows the dominance
of the TPS of the left branches of the AC, reflecting the growth of
energy expenditure and the excess of catabolic processes in a
particular system over anabolic ones. And vice versa, when K is
more than 50%, this reflects the proportional growth of anabolic
processes and the accumulation of energy reserves in the system.

The Figure 2 shows the profile of TPS values for 12 channels in
terms of R / L ratios in normal women, depending on cholesterol
fluctuationsin three ranges. In this case, the cholesterol level is taken
in arbitrary units, where the level from 208 to 248 corresponds
to the norm. In general, there is no linear relationship between
cholesterol values and AC indicators. Low values of the K index
(K<50%) are noteworthy, due to high values TPS of the left branch
in the Kl and BL channels with the highest cholesterol values, which
indicates a violation of symmetry and harmony in these systems. In
fertile women, the TPS values by AC-BL normally reflect the level
of sex hormones: in the middle of the cycle, the TPS values of the
right branch exceed the left ones, but at the onset of menstruation,
the TPS values of the left branches prevail. Constantly high values
on the left reflect the phenomena of dyshormonosis in this area
[17,23]. This condition can be considered as a breakdown of the
compensatory mechanisms of the hormonal system, which leads
to high cholesterol values in the blood. A similar situation for the
AC of the kidneys reflects the predominance of energy expenditure
in this system and a decrease in fat reserves in the paranephria,
where the operational energy reserve in the body is located in the
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form of fat deposits [17,19,23,24]. It is also interesting to note the
situation in the pericardial canal, when normal cholesterol values
are associated with a pronounced increase in the TPS indicator
of its left branch, reflecting high muscle activity, including the
myocardium. To a lesser extent, a similar picture is observed in the

Nomm

RL LU U PC TE HT

Sl

heart canal (HT), associated with its increased activity. Therefore,
high activity of the cardiovascular system, for example, during
physical exercise, leads to normalization of cholesterol levels in
women, which corresponds to accepted scientific views.

Il Cholest<=208, n=42
[ 208<Cholest<=248, n=7
I Cholest>248, n=8

SP LR ST GB Kl BL

Figure 2: TPS profiles of 12 chanels in R / L ratios at norm women on 3 ranges of cholesterol.

Figure 3 shows the average values of the TPS for 12 AC in the
Right/Left relations in patients with T1-2 diabetes depending on
gender. However, there were no men with T1D in the study due
to their small number (5 people). In women with both types of

leftis noted for all ACs, with the exception of AC -KI, which generally
indicates the predominance of anabolic processes in these systems.
A similar situation is noted in men with T2D, with the exception
of AC-KI, Bl and LR, where there is a predominance of energy

diabetes, an excess of the TPS values of the right branch over the expenditure.
Diabetes I & 11

60.0
£ 50%

575 I Chol_diabll_m
[ Chol_diabl_w
I Chol diabll w

55.0 -

N N ‘ ”

45.0

W u PC TE HT Sl SP U ST GB K BL

Figure 3: Average values of the TPS for 12 AC in the Right/Left relations in patients with T1-2 diabetes depending
on gender.

To visually assess the effect of cholesterol level on TC channels,
4 ranges of its values in mmol/l were analyzed in type 1 and type 2

diabetes in men and women. Division into groups is shown in Table
1.
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Table 1: Grouping of data on cholesterol in mmol/1 and comparison of groups.
Cholesterol Gradation Men Women Groups Men T2D Women T1D Women T2D

Norm <5.2 <5.2 Grl 44 38 21
Borderline 5.2-6.2 5.2-6.5 Gr2 17 36 35
Average 6.2-7.5 6.5-7.8 Gr3 15 11 14
High >7.5 >7.8 Gr4 5 9 18
High >7.5 >7.8 Gr4 5 9 18

Total 81 94 88

Figure 4 shows the dependencies of the scaled average values cholesterol levels in four ranges of changes.

of the TPS indices for 24 channels in women with T1D with

1 . wdl, grl
1 =3 wdl, gr2
N W dl, gr3
1 3 wdl, grd

1

1

SO OO DWW LW
Sr.- in --Jng L --_18|u i --_|8u n -
(=] (=] [ = LT

- 1 I 3
1 , i
-1 1 | 1l
|
|
. il ‘ 2 ' ,
Lur Lul Lr Ll PCr PCl TEr Tel HTr HTl sir Sil SPr SPL Lr Ll ST ST 1 BLr

GBr GBI Kir Ki 8Ll

Figure 4: Relationships of the scaled average values of the TPS indices for 24 channels in women with T1D with
cholesterol levels in four ranges of changes.

In general, visual dependencies are noted for AC - Lul, SPl and in the cholesterol level in the blood.
LIr, when the cholesterol level decreases with an increase in TPS.
The opposite dependence is noted for AC - BLL, when the increase
in TPS of the left branch of this AC most clearly reflects the increase

The following graphs (Figure 5), show the r /1 ratios at the 12
channel level, since this asymmetry coefficient (K), is most sensitive
to metabolic disturbances.

I cholest<=52wI

1 5.2<cholest<=6.2m (6.5w) wI

I 6.2m (6.5w)<cholest<=7.5m (7.8w) w]
[ cholest>7.5m (7.8w) wl

Women, diabetes I
rl ratio

LU u PC TE HT S

SP

LR ST GB Kl BL

Figure 5: 12 AC values for the R / L ratio depending on 4 ranges of cholesterol values in women with type 1
diabetes.
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It is noteworthy that in women with type 1 diabetes, for a
number of AC, there are close to linear dependencies between the
cholesterol level and the TPS of a number of AC. These are the PC,
HT, SP channels. At the same time, at maximum cholesterol levels,
the values of the asymmetry coefficient generally increase due to
the growth of the right branch of these AC, which indicates the
predominance of assimilation processes over energy expenditure.
Atthe same time, the spread (deviation) of the TPS values increases,
especially for the HT, TE, SP, GB channels. This means that these TPS

change synchronously with changes in the cholesterol level. Thus,
here we can see the possibility of determining the cholesterol level
non-invasively by calculation based on the assessment of the TPS
using individual or group regression models or neural networks
after their “training”. In women with T2D, the most pronounced
visual linear relationships between cholesterol and TPS indices at
the level of 24 AC (Figure 6) were noted only in the LR1 and ST1
channels.

3.75 . -
350 1 W w 42, erl
325 {1 @@ w d2, gr2
3.00 1 I w d2, gr3
275 41 3 w d2, gr4
2.50 +
2.25
2.00
1.75
1.50
1.25
1.00
0.75

7
N

0.50 ‘

0.25
0.00

Lur Ll WUr Ll PCr PCl TEr Tel HTr HTl Sir

Sil SPr SPI Lir Ll STr STl GBr GBI Kir Kil BLr BL

Figure 6: Relationships of TPS indices scaled to the average values in 24 channels in women with T2D with
cholesterol levels in four ranges of changes.

In women with T2D (Figure 7), a slightly different type of
dependence is traced by the r/l ratios than in T1D. In this case,
linear dependences are less common and are possible only for
the LI, GB and HT channels. The test profile is more homogeneous
in contrast to T1D, although for each channel, depending on the

Women, diabetes II
t/ ratio

65.0 4
62.5 4
60.0 4
575 4
35.0 4
5235 4
50.0 4
47.5 1
45.0 4
425 4
40.0

LU u PC TE HT  8I

cholesterol level, the coefficient values vary greatly. Figure 8 shows
a graph of the dependence of the TPS indicators scaled by the
average values for 24 channels in men with T2D with cholesterol
levels in four ranges of changes.

I cholest<=3.2 wil

3 5.2<cholest<=6.2m (6.5w) wil

EE 6.2m (6.5w)<cholest<=7.5m (7.8w) wl
[ cholest>7.5m (7.8w) wil

SP LR ST GB KI BL

Figure 7: Indicators of 12 ACs for R / L ratios depending on 4 ranges of cholesterol values in women with type 2
diabetes.
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Figure 8: Dependencies of the TPS indicators scaled by the average values for 24 channels in men with T2D with
cholesterol levels in four ranges of changes.

In general, linear dependencies are observed for AK-SPl and
STr, when the growth of their TPS reflects the growth of cholesterol.
Another dependency is observed for AK BLr and BLI, when the
growth of their TPS reflects the decrease in cholesterol.

In men, at the level of the ratio coefficient (K) of the right branch
of the AC to the left in type 2 diabetes (Figure 9), there is a virtually
linear relationship with the indicators of the TPS channels of the
liver and gallbladder, when with an increase in the indicators of the
right branch, the level of cholesterol also increases, which is quite
logical, since these systems are directly related to its metabolism and
synthesis. In general, the reaction of the channels is more diverse,

Men, diabetes II

A ratio

6
62.
60.0
575 4
55.0 4
52.5 4
50.0
475 4

bl
o
)

1]
n
1

45.0 +
425 4

400 -

LU~ U PC TE HT  SI

especially to different gradations of cholesterol, for example,
according to SP, BL, where high cholesterol values lead to large
jumps in the K coefficients. All this indicates that the TPS of these
channels, especially, very clearly react to changes in cholesterol in
the blood. These conclusions based on the dependency diagrams
are confirmed by the data of the correlation analysis with ther /1
ratios for 12 channels, presented in Table 2. Thus, in women with
type 1 diabetes, there are significant connections with the HT and
SIchannels, and in type 2 diabetes, there are additional connections
with AC- LI and BL. In men with type 2 diabetes, there are no such
reliable dependencies at the level of r/l ratios.

I cholest<=52

[ 5.2<cholest<=6.2m (6.5w)

B 6.2m (6.5w)<cholest<=7.5m (7.8w)
[ cholest>7.5m (7.8w)

SP LR ST GB Kl BL

Figure 9: 12 AC values for R / L ratios depending on 4 ranges of cholesterol values in men with type 2 diabetes.
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Table 2: Correlations of cholesterol with r / 1 ratios

of 12 channels in type 1 and type 2 diabetes.

Man, Diabetes II Woman, Diabetes I Woman, Diabetes II
A r Sig. r Sig. r Sig.
LU .094 403 -.065 531 .149 166
LI -110 326 158 129 231 .031*
PC -.043 704 -.095 363 137 201
TE -161 150 101 .335 .021 .847
HT -.069 .542 .284 .005* .270 .011*
SI -.025 .828 .258 .012* -212 .047*
SP -.146 193 .087 405 -.005 961
LR 113 314 -.100 336 -125 .248
ST .051 .653 -.040 .700 -142 185
GB .071 527 -017 .869 142 .186
KI -.073 .518 -125 231 .060 .576
BL .006 960 -.058 .579 -.229 .032*

Table 3 presents only significant Pearson correlations and their
trends in the links between TPS and cholesterol levels already at the
level of 24 branches (right and left separately), with T1-2D in men

and women. The greatest links are traced through the LI, PC and ST
channels, which generally reflect the dependence of cholesterol on
nutrition, physical activity and the body’s microbiota.

Table 3: Significant Correlation and Trends in Cholesterol and 24 Channel Relationships in T1-2D in Men and Women

Men T2D Women T1D Women T2D
A r Sig. r Sig. r Sig.
LUI -183 077+
LIr -222 .047*
LIl =177 .088+ -.302 .004*
PCr -.183 .099+ -.185 077+
PCl -192 074+
TEr -.204 .068+
HTI -223 .031* -191 .075+
SIr -.195 .069+
STr 0.299 .007*
ST1 417 .0001*
BLI 218 .035*

Table 4 presents the results of the ANOVA (T-test, M-W-test)
- comparisons between four groups by cholesterol concentration

level.

in the blood and paired comparisons between the extreme groups

with TPS at the level of 26 and 14 channels: Norm - high cholesterol

Table 4: Results of the ANOVA - comparisons between groups and paired comparisons between the extreme groups:

Norm - high cholesterol level at the level of 26 and 14 AK with their TPS.

ANOVA T-test, gr1 & gr4 M-W-test, gr1 & gr4
AC M_2D W_1D W_2D M_2D W_1D W_2D M_2D W_1D W_2D
LUr .094+ .685 .598 564 278 911 .665 184 .686
LUl 061+ 237 .827 .675 .007!* 294 .987 .056+ .394
LIr 443 .835 .355 271 499 497 278 497 477
LIl .075+ 347 128 .376 .618 .092+ 712 464 .106
PCr 263 274 .929 .293 216 .684 324 .203 410
PCl .106 .343 541 467 447 .266 .665 448 .156
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TEr .760 .547 712 .381 .537 .266 449 905 174
TEl .048* .503 .946 .293! .293 .985 127 279 .945
HTr 172 420 .138 323 .728 .036* .293 0.740 .065+
HTI .004* .164 621 .200! .047* .618 071+ .043* .530
SIr .644 236 490 .808 .992 .803 .785 905 .686
Sl 291 .757 .625 .246 312 .298 .393 464 321
SPr 462 953 483 484 .638 .812 574 .700 922
SPI 119 433 956 .210! .239 .839 071+ .255 512
LIr .686 .394 .536 .862 .004!* .828 .165 .010* 443
LIl .626 .720 .557 .840 .795 234 737 .585 410
STr .012* 513 .601 373! .305 776 .199 343 234
ST1 434 .580 .032* .147 .529 .029* .022* .842 .069+
GBr 225 .245 .620 077+ .584 .832 071+ .661 .749
GBI 237 .648 463 .023* .793 224 .018* .680 223
Kir 210 510 .846 110 444 941 .236 .884 967
Kil 495 487 .728 741 .355 .685 1.000 926 .856
BLr .007* 236 .118 .292 112 .005* .165 .267 .007*
BLI1 451 .063+ 429 .207 .099!+ 923 .040* .052+ .835
Ccv 327 .282 426 .288 191 .289 211 316 133
GV .855 123 775 405 487 .720 .510 .585 .856
LU .065+ .392 .884 .893 .139 .636 .987 135 .686
LI 231 747 .304 .829 .500 .694 .810 497 .707
pPC 143 .208 .984 .335 .235 .739 411 .203 .606
TE .552 .593 .897 .554 .817 541 223 .623 512
HT .024* .287 489 .284! 204 .300 .165 193 460
SI .580 641 725 454 .598 .645 .835 .585 .728
Sp 531 .829 .754 .554 .828 .820 .642 514 .878
LI .503 469 641 .959 135 414 489 .046* .335
ST .087+ 201 511 .299! .258 0.435 .056+ .304 .078+
GB 118 .659 514 .017* .793 .296 .008* .680 .856
KI .095+ 723 .968 417 242 .762 712 497 .835
BL .034* .105 .600 .163 .016* .159 .033* .022* .165

Note: The exclamation mark in this table marks the cases when probabilities related to unequal variances were selected,
and the criterion for equal variances gave significance and vice versa.

The significances in the first three columns mostly coincide
with the correlations of the TPS and cholesterol levels.

According to the factor analysis using the Extraction Method:
Principal Component Analysis, the TPS channels and cholesterol
levels in men with T2D, the explained variance was 68.6% and
connections were found only with the right branches of the LI,
PCr and TEr channels, reflecting the dependencies on the anabolic
processes in these systems. In women with T1D, the factor analysis
of dependencies with the TPS channels did not reveal any, and with
T2D, connections were found only with the left branch of the gastric
channel with an explained variance of 73.3%.

Discussion

The results of the UKPDS (the United Kingdom Prospective

Diabetes Study) showed that intensive glycemic control

significantly reduces the risk of microvascular complications of
diabetes, but does not have a significant effect on macrovascular
complications and overall mortality [11,25]. Patients with type 2
diabetes are significantly more likely to develop acute myocardial
infarction than individuals without diabetes, and the infarction size
is usually larger, complications such as congestive heart failure and
cardiogenic shock develop more often, and the long-term prognosis
after surgical coronary revascularization is worse. After myocardial
infarction, 40-50% of patients with diabetes die within the next five
years. Therefore, in diabetes, it becomes extremely important to
control lipid metabolism through complex biochemical studies.

However, in practice, such control is quite complicated and
requires frequent and very expensive invasive studies, which is a
huge obstacle to effective monitoring of these patients.
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In this study, possible links of blood cholesterol with certain
channels were tested using different types of mathematical tools.
In general, there is a repetition of basic dependencies that repeat
the current scientific worldview on cholesterol metabolism, taking
into account its specific features of regulation in different types of
diabetes and in the norm.

Thus, the question posed at the beginning of the study about
the relationship of channel activity indicators with blood lipid
levels can be answered in the affirmative - such links exist and they
can even be linear! This means that by assessing the thresholds
of the TPS of a number of ACs, it is possible to control the level
of certain lipids in the blood non-invasively, by a calculation
method, and thus carry out their easy non-invasive monitoring
on new principles. Thus, the system of acupuncture channels is a
real information system with which you can obtain information
about the functional activity of various organs and systems of the
body, as well as about the most important biochemical processes
in it (moikn!!). At the same time, this method can track the entire
chain of cholesterol metabolism at the level of certain organs and
systems, starting from its synthesis and ending with its destruction
with a quantitative assessment of the contribution of each organ.
This in turn allows creating a balanced equation, for example, by
the method of regression of its metabolism both at the group level
(norm, T1-2D) and at the individual level, after a series of “training
measurements” on special non-invasive equipment.

In this regard, we attempted to solve this problem using other
principles described in this article and received the first positive
result. As the results of this study show, the AC system in the
thresholds of their temperature sensitivity really reflects the level
of Cholesterol in the blood and is able to identify those organs and
systems that are really involved in fat metabolism, which gives
grounds for its active use in monitoring patients with diabetes, as
well as for targeted correction of these disorders.

The basis for our solution was the ancient Akabane test with
the assessment of TPS in certain diagnostic BAPs, which were
determined in practice hundreds of years ago and have shown their
informativeness in modern medicine for assessing the activity of
various organs and systems through AC [25-27]. In fact, there are
many normally symmetrical cluster structures on the human body
at the AC level that determine the activity of various organs and
systems with vertices in the form of BAPs, the TPS of which reflects
the functional activity of various organs and systems [17,28]. In this
case, the left and right BAPs at the AC level of each organ reflect
the functional activity of the opposite regulatory subsystems. For
example, at the AC of the pancreas, the TPS of the right point reflects
the activity of B-cells that produce insulin and reduce the level of
glycemia, and the left one reflects the activity of A-cells that produce
counter-insular hormone that increases the level of glycemia, which
is important for glycemia control in diabetes mellitus [17,29]. In
this case, the violation of the symmetry of the TPS at these points
from different sides reflects a violation of glucose regulation in
the form of hypo or hyperglycemia. All this makes the AC system
a unique source of obtaining medical information and lays down

new principles of non-invasive control of glycemia, as well as
dyslipidemia, as its consequence. This principle is very similar to
the principle of assessing a person’s personality based on biometric
systems, where 7 main reference points on the face are used - the
distance between the pupils, nose, corners of the mouth and their
relationships (Figure 10). Then, these indicators are compared
with databases using neural networks and Al to identify analogues
and establish a person’s identity.

Figure 10: Biometric principle of personal recognition.

This system provides an accuracy of assessment on neural
networks of 97-98%. In our assessment, 26 reference points are
used (Figure 1), with the TPS, which, unlike the points on the
face, can change, which reflects the different activity of the organs
associated with them, but these changes are synchronized with the
changes in all other TPS, which are part of this ensemble of clusters
from certain AC. Thus, for example, after the “training sample” it is
possible to assess various biochemical indicators with an acceptable
accuracy [30], suitable, for example, for non-invasive home
monitoring. At the same time, the AC system acts as a translator of
information from the human body, since through it is possible for
the first time and effectively to assess the violation of symmetry in
the body by the imbalance of the right and left TPS in the diagnostic
BAPs of certain AK, as a fundamental factor in the development of
pathology [23,24]. This is the innovative essence of this approach,
since the violation of symmetry at the level of individual organs and
systems, except at the level of paired acupuncture channels, cannot
be assessed.

However, in practice, the use of this system is quite labor-
intensive and requires additional knowledge in interpreting the
results. Therefore, we are currently developing a pulse diagnostics
system, where all information about the AC and their TPS is
extracted from the pulse wave in the dynamics of observation
[31]. This innovative approach to creating a new source of medical
information from the pulse wave gives hope for creating a whole
class of devices operating on a new principle of obtaining a wide
variety of medical information from the pulse wave, including
fat metabolism, in a simple and convenient non-invasive way
for millions of users in real time. Such a monitoring system, for
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example at the Smartphone level, can be extremely relevant, due
to the high social significance of this problem, since the lives of
millions of patients suffering from diabetes depend on monitoring
cholesterol levels.

Conclusion

The AC system at the TPS level of certain channels actually
reflects changes in the concentration of cholesterol in the blood,
which allows it to be used as a new non-invasive source of obtaining
information on fat metabolism, including diabetes.
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