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Summary 

Background. During the implementation of the project "The relationship between the lipoprotein 

profile of the blood plasma and the parameters of the neuroendocrine-immune complex, and the 

influence of the factors of the Truskavets’ spa on them", we first divided observed cohort into 5 

homogeneous groups that differed from each other by 6 discriminant variables. The purpose of this 

study is to identify the metabolic accompaniment of plasma lipoprotein profile in the same persons. 

Material and research methods. The object of observation were 41 volunteers: 20 women aged 30-

76 years and 21 men aged 24-69 years without clinical diagnose but with dysfunction of 

neuroendocrine-immune complex and dysmetabolism. We estimated lipoprotein profile of plasma, 

determined the levels of the proinflammatory cytokines, parameters of lipid peroxidation as well as 

routine biochemical and paraclinical parameters. 

Results. The patients with increased, normal and decreased levels of Dobiásová’s&Frohlich’s 

Atherogenic Index of Plasma (D&FAIP) are characterized, together with levels of Triglycerides and 
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HDLP Cholesterol by definition, by specific constellations of levels of IL-6, IL-1, Diene conjugates, 

Malondialdehyde, Katalase, Glucose, and Alanine aminotransferase (classification accuracy is 98.8%). 

A close canonical correlation was found between the parameters of the plasma lipoprotein profile, on 

the one hand, and metabolism and erythroon, on the other (R=0.920). 

Conclusion. Atherogenic, normal and anti-atherogenic blood plasma is characterized by specific levels 

of markers of inflammation, lipid peroxidation, cytolysis and erythroon. 

 

Keywords: lipoprotein profile of plasma, atherogenic indexes, metabolic parameters, males, females, 

cluster analysis. 

 

 

 

Introduction 

During the implementation of the project "The relationship between the lipoprotein profile of the blood 

plasma and the parameters of the neuroendocrine-immune complex, and the influence of the factors of 

the Truskavets’ spa on them", we [2] first divided observed cohort into 5 homogeneous groups that 

differed from each other. It was found that 11 members of the V cluster, the oldest in the sample, 

exclusively women, had the maximum for sampling increased total Cholesterol, HDL-Ch and 

Triglycerides levels. At the opposite pole localized 11 members of I cluster, the youngest in the sample, 

in whom the levels of listed variables as well as LDL-Ch and Dobiásová&Frohlich atherogenic index 

of plasma (AIP) was decreased and gender representation was almost the same. The intermediate 

positions of the members of the other three clusters reflect, as a rule, the intermediate levels of the 

listed variables. Overall classification accuracy by 6 discriminant variables was 96.3%. Thus, the 

plasma lipoprotein profile of persons with maladaptation is characterized by a wide range of values, 

from increased to decreased.  

The purpose of this study is to identify the metabolic accompaniment of plasma lipoproteins 

profile in the same persons. 

Material and research methods 

The object of observation were 41 volunteers: 20 women aged 30-76 years and 21 men aged 24-69 

years without clinical diagnose but with dysfunction of neuro-endocrine-immune complex and 

dysmetabolism, characteristic for maladaptation and premorbid state. 

We estimated lipoprotein profile of plasma: total cholesterol (by a direct method after the classic 

reaction by Zlatkis-Zack) and content of it in composition of HDL (by the enzyme method by Hiller 

[13] after precipitation of VLD&LD Ls particles in the infranatant with heparin manganese chloride). 
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VLDLCh was calculated by the level of triglycerides (estimated by meta-periodate method) as ratio 

TG/2.1834); LDLCh was calculated with the Friedewald et al. [8] formula. Based on them, two AIPs 

were calculated: TG/HDLCh [4,5,6,20] named as Dobiásová’s&Frohlich’s, and previously widely 

used Klimov’s AIP as ratio (VLDLCh + LDLCh)/HDLCh [17]. 

In addition, after determining the percentage of lipoproteins (Lipoproteinogram) we calculated the 

Entropy of Lipoproteinogram (hLPG) using Popovych’s [12] formula based on classic Shannon’s [24] 

formula: 

hLPG = - (HDLCh•log2HDLCh + LDLCh•log2LDLCh + VLDLCh•log2VLDLCh)/log23. 

We determined also the levels of the proinflammatory cytokines IL-1 and IL-6 (ELISA, analyzer 

“RT-2100C”, reagents from “Vector-Best”); products of lipid peroxidation: diene conjugates 

(spectrophotometry of heptane phase of lipids extract) [10] and malondialdehyde (test with 

tiobarbiture acid) [1], the activity of antioxidant enzymes: katalase serum (by the speed of 

decomposition hydrogen peroxide) [18] and superoxide dismutase erythrocytes (by the degree of 

inhibition of nitroblue tetrazolium recovery in the presence of N-methylphenazone metasulfate and 

NADH) [7,19]; routine biochemical parameters: glucose (glucose-oxidase method), creatinine (by 

Jaffe's color reaction by Popper's method), urea (urease method by reaction with phenolhypochlorite), 

uric acid (uricase method), bilirubin (by diazoreaction using the Jedrashik-Kleghorn-Grof method), 

asparagine and alanine transaminase as well as γ-glutamiltranspeptidase according to instructions [11] 

with the use of analyzers "Reflotron" (BRD) and "Pointe-180" (USA) and corresponding sets of 

reagents. By default, a general blood test was performed.  

Each volunteer was tested twice with a 4-day interval. 

Reference values of variables, taking into account sex and age, are borrowed from the instructions 

and handbooks [11,15]. 

Statistical processing performed using a software package “Microsoft Excell” and “Statistica 6.4 

StatSoft Inc” (Tulsa, OK, USA). 

 

Results and discussion 

 

Adhering to the previously tested algorithm [22,23] for the purpose of correct comparison, registered 

variables (V) expressed as Z-scores calculated by formula:  

Z = (V/N – 1)/Cv, where 

N is mean of normal (reference) Variable, Cv is coefficient its variation. 

Further, the characteristic variables were selected and condensed into 7 patterns (Fig. 1). 



177 

In the first pattern, triglycerides and IL-6 are collected, the levels of which are significantly 

increased in members of cluster V, moderately increased in clusters IV&III, normal in II and 

moderately decreased in members of cluster I. The members of clusters V and I occupy polar positions 

also in the second pattern, in which HDLP Cholesterol, IL-1, Lipoproteinogram entropy are collected, 

instead, members of cluster III rose to the second position; Glucose was also included in the pattern 

structure. The hierarchy of the third pattern is headed by the members of clusters IV due to the 

maximum levels of Dobiásová’s&Frohlich’s AIP and HDLP Cholesterol as well as Hemoglobin.  

 

 

Fig. 1. The patterns of Lipids-Metabolic-Erythrocyte variables of lipoprotein clusters 

The fourth pattern is led by members of cluster III due to the maximum levels of alanine 

transaminase and γ-glutamyltranspeptidase as well as bilirubin free and Erythrocytes sedimentation 

rate. The structure of the remaining patterns is unclear. 

In order to identify among the registered parameters, those for which the clusters differ from each 

other, a discriminant analysis was performed [16]. The program forward stepwise included in the 

discriminant model 10 parameters. The rest of the variables were left out of the model (Tables 1 and 

2). 
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Table 1. Discriminant Function Analysis Summary for Variables, their actual levels for Clusters as 

well as Reference levels and Coefficients of Variability 

Step 10, N of vars in model: 10; Grouping: 5 grps; Wilks' Λ: 0.0050; appr. F(40)=19.7; p<10-6 

 

Variables 

currently 

in the model 

Clusters (n) Parameters of Wilk’s Statistics   

I 

(11) 

II 

(27) 

III 

(26) 

IV 

(7) 

V 

(11) 

Wilks 

Λ 

Parti-

al Λ 

F-re-

move 

(4.68) 

p- 

value  

Tole- 

rancy 

Refe-

rence 

(41) 

Cv 

Triglycerides, 

mM/L 

0.39 

0.04 

1.16 

0.06 

1.79 

0.05 

1.93 

0.09 

2.62 

0.12 

0,012 0,427 22,8 10-6 0,063 1.13 

0.10 

0.587 

Dobiásová’s & 

Frohlich’s AIP 

0.37 

0.03 

0.81 

0.04 

1.03 

0.02 

1.34 

0.11 

1.21 

0.07 

0,019 0,267 46,7 10-6 0,052 0.82 

0.06 

0.442 

Klimov’s Athero-

genic Ind Plasma 

2.81 

0.09 

2.52 

0.06 

2.40 

0.03 

3.21 

0.14 

2.26 

0.07 

0,013 0,398 25,7 10-6 0,306 2.89 

0.11 

0.245 

Interleukin-6, 

ng/L 

7.23 

0.28 

6.07 

0.24 

5.90 

0,12 

4.90 

0,14 

3.81 

0.26 

0,006 0,871 2,52 0,049 0,075 4.25 

0.22 

0.324 

Interleukin-1, 

ng/L 

5.56 

0.41 

4.63 

0.31 

5.16 

0.28 

4.87

0.27 

4.42 

0.44 

0,009 0,590 11,8 10-6 0,076 4.51 

0.12 

0.173 

Malondialdehyde, 

µM/L 

68.5 

4.8 

87.2 

5.1 

76.6 

3.4 

81.1 

3.0 

75.6 

3.7 

0,005 0,925 1,37 0,253 0,778 77.5 

4.1 

0.339 

Diene conjugates, 

E232/mL 

1.15 

0.06 

1.08 

0.08 

1.17 

0.04 

1.11 

0.04 

1.10 

0.04 

0,006 0,907 1,75 0,149 0,610 1.90 

0.08 

0.279 

Katalase,  

µM/L•h 

101 

13 

145 

18 

112 

9 

152 

10 

141 

15 

0,006 0,903 1,83 0,133 0,751 125 

9 

0.458 

Glucose, 

mM/L 

6.56 

0.55 

4.93 

0.14 

5.31 

0.15 

5.14 

0.09 

5.14 

0.10 

0,006 0,838 3,27 0,016 0,908 5.22 

0.14 

0.171 

Alanine amino-

transferase, IU/L 

22.1 

3.3 

14.9 

2.6 

43.5 

6.3 

25.8 

3.6 

17.6 

1.9 

0,006 0,854 2,91 0,028 0,895 23.0 

1.3 

0.372 

Variables 

currently not 

in the model 

I 

(11) 

II 

(27) 

III 

(26) 

IV 

(7) 

V 

(11) 

Wilks 

Λ 

Parti-

al Λ 

F to 

enter 

p- 

value  

Tole- 

rancy 

Refe-

rence 

(41) 

Cv 

HDLP Choleste-

rol, mM/L 

1.06 

0.03 

1.45 

0.03 

1.73 

0.03 

1.47 

0.08 

2.20 

0.08 

0,005 0,977 0,400 0,808 0,438 1.39 

0.06 

0.298 

LDLP Choleste-

rol, mM/L 

2.76 

0.08 

3.07 

0.04 

3.32 

0.04 

3.77 

0.13 

3.72 

0.07 

0,005 0,981 0,322 0,863 0,892 3.46 

0.10 

0.192 

Lipoproteinogram 

entropy 

0,91 

0,01 

0,84 

0,01 

0,87 

0,01 

0,81 

0,01 

0,68 

0,01 

0,005 0,986 0,234 0,918 0,819 0.781 

0.012 

0.104 

Superoxide dis-

mutase, units/mL 

66.4 

4.7 

73.9 

5.8 

64.5 

3.8 

76.2 

2.6 

83.2 

6.5 

0,005 0,986 0,227 0,923 0,591 62.0 

2.8 

0.286 
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Erythrocytes sedi-

mentat. rate, mm/h 

7.5 

1.4 

3.9 

1.0 

8.5 

1.6 

5.0 

0.8 

4.6 

0.9 

0,005 0,945 0,98 0,424 0,890 7,0 

0.4 

0.395 

Hemoglobin, 

g/L 

141 

5 

151 

2 

138 

3 

141 

3 

134 

3 

0,005 0,959 0,72 0,583 0,882 139 

1.2 

0.056 

Bilirubin free, 

µM/L 

10.7 

1.4 

9.65 

1.11 

11.9 

1.0 

10.2 

0.6 

9.44 

0.72 

0,005 0,973 0,466 0,760 0,834 8.55 

0.60 

0.450 

Γ-glutamiltrans-

peptidase, IU/L 

33 

6 

21 

3 

61 

9 

37 

4 

26 

2 

0,005 0,983 0,297 0,879 0,121 49 

3 

0.372 

 

Note: Mean±SE are given for variables. Reference values are not subject to discriminant analysis. 

 

Table 2. Summary of Stepwise Analysis for Variables, ranked by criterion Lambda 

Variables 

currently in the model 

F to 

enter 

p-

value  

Λ F-va- 

lue  

p-

value 

Interleukin-6, ng/L 148,3 10-6 0,115 148,3 10-6 

Klimov’s Athe-rogenic Index 17,26 10-6 0,060 58,42 10-6 

Dobiásová’s & Frohlich’s AIP 9,15 10-5 0,040 39,10 10-6 

Triglycerides, mM/L 29,74 10-6 0,016 41,23 10-6 

Interleukin-1, ng/L 15,24 10-6 0,008 39,09 10-6 

Glucose, mM/L 2,60 0,043 0,007 32,42 10-6 

Alanine aminotransferase, IU/L 2,41 0,057 0,007 27,95 10-6 

Katalase, µM/L•h 1,89 0,123 0,006 24,57 10-6 

Diene conjugates, E232/mL 1,41 0,241 0,005 21,85 10-6 

Malondialdehyde, µM/L 1,37 0,253 0,005 19,73 10-6 

 

Next, the 10-dimensional space of discriminant variables transforms into 4-dimensional space of a 

canonical roots, which are a linear combination of discriminant variables. The canonical correlation 

coefficient is for Root 1 0,965 (Wilks' Λ=0,0050; χ2
(40)=389; p<10-6), for Root 2 0,890 (Wilks' 

Λ=0,0738; χ2
(27)=192; p<10-6), for Root 3 0,744 (Wilks' Λ=0,3546; χ2

(16)=76; p<10-6) and for Root 4 

0,455 (Wilks' Λ=0,793; χ2
(7)=17; p=0,017). The first root contains 72,0% of discriminative 

opportunities, the second 20,1%, the third 6,5%, and the last 1,4% only. 

The calculation of the discriminant root values for each person as the sum of the products of raw 

coefficients to the individual values of discriminant variables together with the constant (Table 3) 

enables the visualization of each individual in the information space of the roots. 
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Table 3. Standardized and Raw Coefficients and Constants for Variables 

Coefficients Standardized Raw 

Variables currently in the model Root 1 Root 2 Root 3 Root 1 Root 2 Root 3 

Interleukin-6, ng/L -0,694 -1,040 0,711 -1,890 -2,834 1,937 

Klimov’s Atherogenic Index Plasma -0,618 -0,977 -1,199 -2,453 -3,881 -4,759 

Dobiásová’s & Frohlich’s AIP 1,887 3,637 0,763 10,23 19,71 4,137 

Triglycerides, mM/L -0,867 -3,192 -0,796 -3,095 -11,39 -2,840 

Interleukin-1, ng/L 1,702 1,713 -0,671 6,759 6,802 -2,665 

Glucose, mM/L 0,005 -0,434 0,034 0,006 -0,521 0,040 

Alanine aminotransferase, IU/L -0,012 0,214 0,294 -0,001 0,010 0,014 

Katalase, µM/L•h -0,122 0,285 0,026 -0,003 0,006 0,001 

Diene conjugates, E232/mL -0,138 0,325 0,277 -1,476 3,476 2,968 

Malondialdehyde, µM/L -0,223 0,216 -0,099 -0,014 0,014 -0,006 

 Constants -2,830 3,400 5,448 

 Eigenvalues 13,67 3,808 1,237 

 Cumulative proportions 0,720 0,921 0,986 

 

Table 4 presents the full structural coefficients, that is, the coefficients of correlation between the 

discriminant root and variables. There are also average values (centroids) of Roots and Z-scores of 

Variables, both discriminant and not included in the model due to duplication/redundancy of 

information. 
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Table 4. Correlations Variables-Canonical Roots, Means of Roots and Z-scores of Variables  

Variables Correlations  

Variables-Roots 

I 

(11) 

II 

(27) 

III 

(26) 

IV 

(7) 

V 

(11) 

Root 1 (72,0%) R 1 R 2 R 3 -7,4 -1,3 1,5 3,1 5,0 

Interleukin-6 0,730 -0,326 -0,001 -0,32 0,47 1,20 1,32 2,16 

Interleukin-1 0,715 -0,294 -0,057 -0,11 0,46 0,83 0,15 1,34 

Triglycerides 0,626 -0,233 -0,008 -1,02 0,20 0,78 1,41 1,98 

Dobiásová’s & Frohlich’s AIP 0,404 0,121 -0,216 -1,05 0,20 0,37 1,65 0,78 

HDLP Cholesterol    -0,85 0,16 0,87 0,25 1,99 

Lipoproteinogram entropy    -1,26 0,39 1,09 0,68 1,59 

Superoxide dismutase    1,19 0,80 0,14 0,67 0,25 

Root 2 (20,1%) R 1 R 2 R 3 -2,3 1,4 0,4 2,5 -3,6 

Malondialdehyde -0,018 0,151 -0,097 -0,08 0,13 -0,04 0,36 -0,35 

Katalase -0,065 0,112 -0,109 0,28 0,48 -0,22 0,34 -0,42 

LDLP Cholesterol    -0,66 -0,31 -0,41 0,62 -0,12 

Hemoglobin    -0,67 -0,22 -0,14 1,71 1,43 

Glucose 0,088 -0,241 0,049 0,04 -0,06 0,02 -0,31 1,18 

Bilirubin free    0,23 0,43 0,86 0,29 0,56 

Erythrocyte sedimentation rate    -1,05 -0,61 0,46 -1,22 -0,32 

Root 3 (6,5%) R 1 R 2 R 3 -0,8 0,4 0,9 -3,0 -0,3 

Klimov’s Atherogenic Index -0,104 0,185 -0,797 0,40 -0,27 -0,84 0,52 -1,18 

Alanine aminotransferase 0,036 0,050 0,339 -0,64 0,32 2,40 -0,95 -0,11 

Diene conjugates 0,045 -0,055 0,221 -1,50 -1,50 -1,37 -1,55 -1,41 

Γ-glutamiltranspeptidase    -1,22 -0,90 0,62 -1,48 -0,34 

 

The localization along the first root axis in the extreme left (negative) zone (Fig. 2) the members 

of cluster No.1 reflects theirs minimum for sampling normal IL-6 and IL-1 levels as well as decreased 

Triglycerides, HDLP Cholesterol, Entropy of Lipoproteinogram and Dobiásová’s&Frohlich’s AIP 

levels, on the one hand, and maximally increased activity of SOD - on the other hand. At the opposite 

pole of information field localized members of cluster No.5, in whom the levels of listed variables are 

maximally increased, while activity of SOD is norm. The intermediate positions of the members of the 

other three clusters reflect, as a rule, the intermediate levels of the listed variables. At the same time, 

the projections of members of cluster No.4 and No.3 are mixed, but they are clearly demarcated along 

the axes of the next two roots. In particular, top position members of cluster No.4 along the second 

root axis reflects theirs maximum for sampling levels of Malondialdehyde, Katalase, LDLP 

Cholesterol and Hemoglobin as well as minimum for sampling levels of Glucose, Bilirubin free and 

Erythrocyte sedimentation rate. The lowest position of members of this cluster along the third root axis 
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reflects theirs maximum for sampling level of Klimov’s AIP as well as minimum for sampling levels 

of Diene conjugates, Alanine aminotransferase and Γ-glutamiltranspeptidase. 
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Fig. 2. Scattering of individual values of the discriminant Lipids-Metabolic-Erythrocyte roots of 

patients of different lipids clusters 

 

In general, all clusters are clearly delineated on the planes of three roots, which is documented by 

calculating the Mahalanobis distances (Table 5). 
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Table 5. Squared Mahalanobis Distances between Lipids Clusters and F-values (df=11; for all p<10-

6) 

Lipids  

Clusters 

V 

(11 

III 

(26) 

II 

(27) 

I 

(11) 

IV 

(7) 

V (11) 0 30.6 65.6 157 48.5 

III (26) 20.9 0 10.5 88.5 22.2 

II (27) 45.3 12.2 0 51.2 33.4 

I (11) 76.2 60.4 35.6 0 137 

IV (7) 18.3 10.8 16.4 51.9 0 

 

The same discriminant parameters can be used to identify the belonging of one or another person 

to one or another cluster. This purpose of discriminant analysis is realized with the help of classifying 

functions and constants (Table 6). 

We can retrospectively recognize members of four lipids clusters unmistakably and members of 

cluster No.2 with one mistake only. Classification accuracy is 98.8% (Table 7). 

 

 

 

 

 

Table 6. Coefficients and Constants for Classification Functions for Lipids Clusters 

Lipids Clusters V III II I IV 

Variables currently in the model p=.134 p=.317 p=.330 p=.134 p=.085 

Interleukin-6, ng/L 94,48 94,35 93,41 114,7 77,19 

Klimov’s Atherogenic Index  55,35 45,26 48,25 84,27 51,20 

Dobiásová’s & Frohlich’s AIP -88,87 -44,53 -52,80 -192,6 -2,467 

Triglycerides, mM/L 12,38 -24,18 -26,58 37,20 -42,02 

Interleukin-1, ng/L -67,84 -70,78 -78,36 -143,3 -34,42 

Glucose, mM/L 8,937 6,440 6,384 7,791 5,347 

Alanine aminotransferase, IU/L -0,032 0,053 0,026 0,002 0,011 

Katalase, µM/L•h 0,079 0,102 0,127 0,111 0,111 

Diene conjugates, E232/mL 113,4 138,2 141,8 136,8 130,7 

Malondialdehyde, µM/L 0,620 0,729 0,773 0,826 0,756 

Constants -359,2 -320,4 -301,4 -339,4 -348,5 
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Table 7. Classification Matrix 

Rows: Observed classifications
Columns: Predicted classifications

Group

Percent
Correct

V
p=,13415

III
p=,31707

II
p=,32927

I
p=,13415

IV
p=,08537

V

III

II

I

IV

Total

100,0 11 0 0 0 0

100,0 0 26 0 0 0

96,3 0 1 26 0 0

100,0 0 0 0 11 0

100,0 0 0 0 0 7

98,8 11 27 26 11 7
 

At the final stage, the canonical correlation between the parameters of the plasma lipoprotein 

profile, on the one hand, and the parameters of metabolism and erythroon, on the other hand, was 

analyzed. The lipid canonical root receives the maximum factor loadings from the elements of 

Dobiásová's & Frohlich's AIP formula as well as calculated on their basis Lipoproteinogram entropy, 

while Klimov's AIP gives the minimum loading, even more, with the opposite sign (Table 8). 

Table 8. Factor structure of Lipids and Metabolic&Erythron canonical Roots 

Left set R 

Triglycerides, mM/L 0,956 

HDLP Cholesterol, mM/L 0,912 

Lipoproteinogram entropy 0,893 

Dobiásová’s & Frohlich’s AIP 0,786 

LDLP Cholesterol, mM/L 0,734 

Klimov’s Atherogenic Index Plasma -0,381 

Right set R 

Interleukin-6, ng/L 0,978 

Glucose, mM/L 0,367 

Interleukin-1, ng/L 0,263 

Diene conjugates, E232/mL 0,208 

Erythrocyte sedimentation rate, mm/h 0,178 

Hemoglobin, g/L 0,169 

Bilirubin free, µM/L 0,163 

Alanine aminotransferase, IU/L 0,128 

Γ-glutamiltranspeptidase, IU/L 0,121 

Superoxide dismutase, units/mL -0,370 

Katalase, µM/L•h -0,277 

The lion's share of loads on the metabolic root is obtained from IL-6, which correlates most closely 

with the parameters of the lipoprotein profile (Table 9). A much smaller loads is given by IL-1 and 

ESR as modern and good old markers of inflammation, respectively. Another constellation of the root 
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factor structure consists of three parameters of lipid peroxidation, with opposite signs. This situation 

is consistent with the current view of atherosclerosis as chronic low-grade inflammation and oxidative 

stress [9,14,21,25]. The presence of glycemia in the structure of the root as a component of the 

metabolic syndrome is quite understandable as well as AlT and γ-GTP as markers of cytolysis, which 

in turn is a consequence of oxidative stress. 

Table 9. Correlation Matrix 

Correlations

Variable ALP TG BLP KAIP DFAIP hLPG

ALP

TG

BLP

KAIP

DFAIP

hLPG

SOD

Katalase

DC

Glucose

Hb

Bilir free

ALT

GGTP

ESR

IL-6

IL-1

1,00 0,79 0,64 -0,68 0,48 0,77

0,79 1,00 0,63 -0,25 0,90 0,92

0,64 0,63 1,00 0,04 0,53 0,46

-0,68 -0,25 0,04 1,00 0,08 -0,43

0,48 0,90 0,53 0,08 1,00 0,85

0,77 0,92 0,46 -0,43 0,85 1,00

-0,33 -0,30 -0,26 0,16 -0,24 -0,32

-0,32 -0,18 -0,20 0,22 -0,05 -0,16

0,20 0,20 0,15 -0,14 0,13 0,20

0,33 0,36 0,19 -0,19 0,23 0,29

0,09 0,15 0,07 0,00 0,19 0,18

0,13 0,16 0,08 -0,04 0,16 0,19

0,13 0,15 -0,01 -0,21 0,13 0,25

0,12 0,14 0,02 -0,17 0,11 0,22

0,17 0,16 0,09 -0,13 0,12 0,19

0,81 0,87 0,66 -0,30 0,73 0,80

0,31 0,15 0,23 -0,23 0,04 0,16
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R=0.920; R2=0.847; χ2
(66)=193; p<10-6; Λ Prime=0.069 

Fig. 3. Scatterplot of canonical correlation between Lipids (X-line) and Metabolic&Erythron (Y-line) 

parameters 
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Finally, the presence of hemoglobin in the structure of the root is associated, apparently, with 

erythrocytes, or rather with their sedimentation rate. Overall, the canonical correlation between the 

two sets is very strong (Fig. 3). 

Against this background, Klimov's Atherogenic Index Plasma [17] looks like a “foreign body”, 

because it is only weakly correlated with the main marker of atherogenicity such as 

triglycerides/VLDLPCh, and negatively correlated with markers of inflammation. 

The following articles will analyze the relationship between the parameters of the plasma 

lipoprotein profile and the parameters of the neuroendocrine-immune complex at same patients. 
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