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Literature Survey

Much progress has been made during the recent years in the treatment of lymphogranulomatosis (Hodgkin's disease, HD). The pathology, which was regarded in the past as incurable, is cured now in 70% of patients. The HD therapy strategy enjoyed radical changes, i.e. combined therapy schemes, including polychemotherapy (PCT) with the most frequently used program being ABVD plus a subsequent consolidating radiation therapy, have been used virtually on the common basis. Such combined therapy ensures, even in HD stages I-IIA, better results versus a monotherapy (chemotherapy or radiation therapy). New programs have been elaborated for PCT insuring the remission in cases of the refractory or relapsing disease courses (CEVD, dexa- BEAM etc.); methods of mega-dose therapy with a subsequent transplantation of the marrow or of blood stem cells have been used on an expanding basis.

At the same time, the modern HD treatment schemes can potentially trigger multiple complications, like postradiational pulmonitis with a subsequent development of fibrosis tissue (in 6-12 months after the therapy course) as well as cytostatic and radiation lesions of the parenchymatous organs, heart (the rate of radiation lesion of the myocardium and pericardium reaches 50%, while doxorubicine or its analogues can potentially cause the so-called anthracyclines-induced myocardiopathies) and of the endocrine-system organs. Infectious complications are rather frequent due both to the initial and PCT-induced immunodeficiency, myelotoxic cytopenia and autoimmune hemolytic anemia. The number of secondary induced tumors goes up with continuing therapy intensification. Thus, the further clinical research will be targeted at decreasing the rate of complications from therapy without diminishing the therapeutic efficiency.

A certain stimulating effect of preparations, created on the basis of chlorophyll derivatives, exerted on the hemopoiesis lymphocyte and granulocyte chains, is pointed out in some publications. Besides, weakened side-effects of radiation therapy and chemotherapy and a better life quality are mentioned. A study, undertaken at Blokhin’s Russian Research Center of Onclology (RRCO), RAMS, revealed, in 3 of 14 patients, a higher count of leukocytes in peripheral blood in one day after the administration of radachlorine, which was registered in absence of changed parameters of the biochemical analysis of blood and urine and of the clinical analysis of blood (exceeding the normal values) in other patients. The above data were the starting point for investigating the effects of a domestic photosensitizer based on chlorophyll (“Radachlorophyll”- RC) exerted on the parameters of the clinical and biochemical blood tests and on some parameters of humoral immunity, hemostasis, hemolysis and blood rheology. 

Materials and Methods

The purpose of the case study was to clarify the PCT effect on blood parameters in patients with lymphogranulomatosis and to define the potentialities of diminishing the side-effects from chemotherapy.

A total of 45 persons were involved in the study: 20 of them were patients with lymphogranulomatosis; 10 persons (4 males, 6 females, mean age – 25.6) made up a group of patients who were receiving PCT (Group 1), 2 capsules once per day, 1-month course; and 10 persons were in the control group (Group 2: 2 males, 8 females, mean age – 23.2). The controls did not receive PCT. Twenty-five donors constituted a group of paired control. A total of 3675 examinations were accomplished.

The parameters of the clinical analysis of peripheral blood were examined in patients of both groups and in donors; the below parameters from the findings of the biochemical blood analysis were in the focus of attention: whole protein (g/l), albumin (g/l), globulins (g/l), creatinine level (mmol/l), cholesterol (mmol/l), aspartate aminotransferase (AST -- IU/l), alanine aminotransferase (ALT – IU/l) and lactate dehydrogenase (LDG – IU/l). All patients suffered from lymphogranulomatosis, the process proliferation degree and a morphological variation were not taken into consideration. The controls underwent examinations simultaneously with the patients of the other groups. The patients were receiving a routine PCT for lymphogranulomatosis according to the ABVD program.

The erythrocytes hemolysis was investigated by parameters of acid erythrograms according to Grigoryev with the graphic recording of erythrograms being made while counting the following: the total resistance index (TR), percentage of low- average- and highly stable erythrocytes (LS, MS and HS, respectively) and parameters of erythrocyte stromatolysis by the hemoglobin (Hb) output.

The macro- and microrheological blood properties, i.e. viscosity of blood and plasma, hematocrit, and deformability and aggregation of erythrocytes, were also investigated. The asymptotic viscosity of blood and plasma was investigated at a temperature of 37º C by the “AKR-2 Rheological Blood Analyzer”. The erythrocyte deformability was determined by the method of filtration based on passing the erythrocyte suspension through the 3 Mm-pore filters by means of the IDA device. The reverse proportion value, referred to as the cell rigidity index (RI), was used to characterize the erythrocyte deformability. The erythrocyte aggregation was measured photometrically with graphic recording. The hemostasis-system condition was evaluated while investigating the main parameters of the plasma-coagulation chain, i.e. activated partial thromboplastin time (APTT), prothrombin time (in %, according to Quick), fibrinogen concentration, soluble complexes of fibrin-monomer and total fibrinolytic plasma activity. The platelets’ functional activity was investigated on the aggregometer with ADP (“Reanal Co.”, Hungary) as an aggregating substance.

IgG, A, and M were quantified by the method of simple radial immunodiffusion (RID), standard modification. The circulating immune complexes (CIC) were quantified by the method of precipitation in PEG-6000 according to Gorshkova.

The findings were statistically processed.

Results
1. Analysis of parameters changes of the clinical and biochemical blood tests in patients with lymphogranulomatosis with “Radachlorophyll” administration

The basic data analysis (Table 1) is indicative of the following: identical quantities of erythrocytes and of creatinine levels were registered in both groups; an averaged hemoglobin level, counts of platelets, monocytes and levels of albumin and ESR were higher in the group of PCT patients; counts of leukocytes, granulocytes and lymphocytes, ESR, content of globulins, cholesterol as well as activity levels of transaminases and LDG were higher in Group 2.


The quantity of erythrocytes, platelets, leukocytes and lymphocytes as well as the levels of hemoglobin, globulins, creatinine, cholesterol and AST did not virtually change in patients of Group1, in 2 weeks after preparation intake; the number of monocytes as well as the level of protein and albumin somewhat decreased, while the number of granulocytes and the activity of LDG and ESR slightly increased. As for the control group, there was a trend observed in it towards a somewhat lower quantity of erythrocytes, leukocytes and granulocytes as well as towards higher levels of hemoglobin, globulins, cholesterol and of the quantity of lymphocytes and monocytes. The other parameters of patients in Group 2, i.e. platelets, ESR, levels of protein, albumin, creatinine and LDG, remained unchanged.


Two weeks later (termination of the preparation administration), the below changes were detected in patients: the quantities of erythrocytes and the levels of hemoglobin did not virtually change in either group still remaining higher in patients of Group 1; the counts of platelets, leukocytes and granulocytes was somewhat lower in patients of Group 2, while the quantity of lymphocytes and monocytes was higher in the latter patients. Besides, the content of protein and globulins, the activity of transaminases was also higher in them, while the LDG activity and the albumin quantity turned out to be somewhat higher in Group 1. The other parameters did not virtually change.


The last examinations, made in one month (8 weeks of observation) after PCT was finalized by patients of Group 1, showed practically identical levels of hemoglobin and quantities of erythrocytes in both groups. The counts of platelets in patients of Group 1 reliably topped the same parameter registered in Group 2. The quantity of leukocytes, granulocytes, lymphocytes and monocytes was also somewhat higher in Group 1, while the ESR index was lower in them. As far as the biochemical blood test parameters are concerned, lower levels of globulins and transaminases with higher LDG activity were observed in patients of Group 1. The other parameters were virtually identical. It is noteworthy, that “Radachlorophyll” administered as described above caused no PCT-induced side-effects in any of the 10 HD patients. The preparation was well tolerated by patients. Forty percent of patient claimed their life quality (LQ) improved, which was displayed through a more intense physical activity, better spirits and an “influx of vivacity”. 


No side effects, conditioned by “Radachlorophyll”, were registered during the research period.











Table 1

Comparative analysis of parameters of the clinical and biochemical blood tests in HD patients, who received “Radachlorophyll”, in the control group and donors (M ± m)

	Parameter/blood draw time
	Before “Radachlorophyll” course
	2 weeks
	4 weeks
	8 weeks

	Erythrocytes HD
Controls

Donors
	4.11 ± 0.44

4.1 ± 0.51

3.9 – 5.0
	4.1 ± 0.52

3.8 ± 0.67
	4.1 ± 0.55

3.8 ± 0.6
	3.9 ± 0.7

3.9 ± 0.4

	Hemoglobin HD
Controls
	124.9 ± 19.2

107.0 ± 7.9
	122 ± 20.8

116.3 ± 9.2
	120.9 ± 20.6

112.7 ± 11.5
	118.4 ± 16.9

118.7 ± 12.4

	Donors
	120-160
	
	
	

	Platelets HD
Controls

Donors
	241.7 ± 118.2

223.3 ± 34.7

180-320
	254.9 ± 131

229.9 ± 28.4
	249 ± 126.4

193.7 ± 16.9
	241 ± 101.1

193.2 ± 21.4



	Leukocytes HD

Controls
	4.6 ± 1.9

7.6 ± 2.1
	4.2 ± 1.2

5.0 ± 2.3
	4.2 ± 1.4

3.8 ± 1.4
	3.7 ± 1.2

3.3 ± 1.8

	Donors
	4.0-9.0
	
	
	

	Granulocytes HD
Controls

Donors
	65.8 ± 14.2

70.6 ± 15.2

48-84
	71.5 ± 4.8

66.9 ± 11.1
	67.4 ± 7.5

65.1 ± 9.6
	64.3 ± 12.1

62.1 ± 14.3

	Lymphocytes HD
Controls
	17.6 ± 10.3

21.6 ±8.9
	18.8 ± 7.2

24.8 ± 11.7
	21.8 ± 8.6

25.8 ± 7.3
	25.7 ± 13.6

20.0 ± 4.3

	Donors
	19-37
	
	
	

	Monocytes HD
Controls
	15.6 ± 8.7

7.8 ± 3.4
	9.6 ± 6.5

11.1 ± 3.6
	9.8 ± 3.3

13.0 ± 2.9
	10.5 ± 6.1

6.2 ± 2.7

	Donors
	3-11
	
	
	

	ESR DH

Controls
	13.1 ± 7.6

18.2 ± 6.3
	15.5 ± 6.7

17.1 ± 7.2
	12.3 ± 7.4

18.1 ± 7.1
	16.1 ± 6.5

19.1 ± 8.3

	Donors
	2-15
	
	
	

	Protein HD

Controls
	74.2 ± 6.8

77.7 ± 7.2
	71.7 ± 5.9

77.5 ± 6.2
	73 ± 8.4

76.3 ± 9.3
	71.1 ± 8.1

72.1 ± 5.3

	Donors
	65-85
	
	
	

	Albumin HD

Controls

Donors
	47.6 ± 5.7

44.1 ± 4.8

40-53
	44.4 ± 5.9

44.7 ± 3.7
	46.1 ± 8.5

43.7 ± 6.3
	42.5 ± 7.6

40.0 ± 5.9

	Globulins HD

Controls
	27.6 ± 5.5

33.6 ± 7.2
	27.3 ± 3.8

35.1 ± 4.7
	26.9 ± 4.3

33.6 ± 5.2
	27.9 ± 3.7

32.1 ± 6.3

	Donors
	25-32
	
	
	

	Creatinine HD

Controls

Donors
	0.083 ± 0.024

0.08 ± 0.019

0.04-0.11
	0.086 ± 0.03

0.082 ± 0.02
	0.082 ± 0.03

0.081 ± 0.02
	0.071 ± 0.02

0.081 ± 0.02

	Cholesterol HD

Controls
	4.42 ± 0.64

4.7 ± 0.72
	4.51 ± 0.64

5.3 ± 0.68
	4.6 ± 0.66

4.9 ± 0.72
	4.37 ± 0.53

4.7 ±0.69

	Donors
	3.1-7.2
	
	
	

	AST HD

Controls

Donors
	22.1 ± 9.6

50.6 ± 8.9

5-40
	21.8 ± 6.3

39.1 ± 7.3
	20.9 ± 7.41

39.4 ± 8.6
	22.2 ± 7.1

37.3 ± 6.9

	ALT HD

Controls
	22.0 ± 17.14

50.6 ± 14.7
	24.7 ± 10.69

37.8 ± 11.5
	25.0 ± 14.2

42.5 ± 16.3
	22.7 ± 7.67

40.4 ± 6.3

	Donors
	5-40
	
	
	

	LDG HD

Controls

Donors
	462.6 ± 335.3

423.8 ± 27.6

Up to 480
	491.1 ± 347

413.2 ± 31.6
	441 ± 334.2

398.1 ± 26.1
	471 ± 373.8

386.5 ± 21.3


2. Parameters of the erythroid cell condition and of hemolysis level.
The results show a lower degree of erythrocytes’ destruction in the group of HD patients with the specific therapy in use and combined with “Radachlorophyll” (Tables 2 – 5). Thus, the basic parameters of the acid erythrocyte resistance, which adequately reflect the state of a lesion and of early impairments in the erythrocyte properties, did not differ reliably, in any group, from the normal value (Table 2) by the parameters of total acid persistence, however, the quantity of the low stable pre-hemolytic erythrocyte fractions  was by 13.7% higher in Group 1with the high stable populations being relatively lower; it is noteworthy, that the left-bound shift in the erythrogram, as observed in the experimental group, is indicative of a more serious disorder in the distribution of erythrocytes according to their maturation; it also denotes a more pronounced erythrocyte basic stromatolysis.











Table 2.

Effects of “Radachlorophyll” on the parameters of the erythrocyte quality in HD patients with specific therapy (M ± m): basic data

	Group
	Parameters

	
	TR %min
	Low stable,%
	Average stable,%
	Highly stable,%
	Max. min
	Max %
	Duration, min
	Hb mg/t
	RI, SU

	Donors M
	607.7
	13.7
	77.1
	9.2
	5.8
	28
	10.8
	Up to 7
	28.0

	M
	11.1
	1.9
	1.5
	1.4
	0.2
	1
	0.4
	
	3.0

	Group1 M
	575.3
	20.3
	73.3
	6.4
	5.1*
	28.5
	10.4
	13.4
	31.8

	M
	11.9
	2.24
	1.83
	1.07
	0.1
	1.15
	0.24
	2.62
	3.14

	
	
	
	
	
	
	
	
	
	

	Group2 M
	603.5
	1.95
	1.40
	2.15
	0.2
	1.40
	0.2
	1.28
	4.5

	M
	16.69
	1.95
	1.40
	2.15
	0.2
	1.40
	0.2
	1.28
	4.5


*-P<0.05


After two weeks of “Radachlorophyll” administration (Table 3) combined with the specific therapy, there persisted a left-bound shift in the erythrogram with a more correct distribution of erythrocytes between the maturation fractions being shaped. Besides, a trend was registered during the same time span towards a diminishing percentage of low-stable erythrocytes without their deformation. The erythrodieresis intensity was found to be more pronounced in the group of HD patients without “Radachlorophyll” administration, which is confirmed by stromatolysis of low-stable erythrocyte fractions and by prevalence of highly-stable populations.











Table 3.

Effects of “Radachlorophyll” on the parameters of the erythrocyte quality in HD patients with specific therapy (M ± m): 2 weeks

	Group
	Parameters

	
	TR,% min.
	Low stable,%
	Average stable,%
	Highly stable,%
	Max. min.
	Max %
	Duration, min
	Hb, mg/t
	RI, SU

	Donors M
	607.7
	13.7
	77.1
	9.2
	5.8
	28
	10.8
	up to 7
	28.0

	M
	11.1
	1.9
	1.5
	1.4
	0.2
	1
	0.4
	
	3.0

	Group1 M
	579.0
	18.65
	75.39
	5.98
	5.3
	28.9
	10.3
	6.54
	33.5

	M
	14.67
	2.31
	2.17
	1.77
	0.15
	1.29
	0.3
	0.75
	4.41

	
	
	
	
	
	
	
	
	
	

	Group2 M
	638.9
	13.9
	70.7
	15.3
	5.9
	23.7
	10.5
	3.3
	26.6

	M
	22.72
	2.71
	2.29
	3.29
	0.31
	2.04
	0.36
	0.39
	3.24

	
	
	
	
	
	
	
	
	
	



After 4 weeks of observation (Table 4), a trend towards an increasing erythrocyte TR was registered in both groups; noteworthily, such trend was concurrent with a growing percentage of highly stable erythrocytes with the stabilized deformability. It should be pointed out, simultaneously, that, in Group 1 (“Radachlorophyll” course), the shift in erythrogram was primarily related with an intensified erythropoeitic activity of the marrow due to the inducing erythrodieretic effect, while, in Group 2, erythrocytes were subject to a progressing destruction with their residual TR being on the rise. The “Radachlorophyll” action, as observed by week 4 of observation in some patients with pronounced basic changes of erythrocytes, was found to be concurrent with an intensified erythrone regeneration at a good deformability of erythrocytes.











Table 4.

Effects of “Radachlorophyll” on the parameters of the erythrocytes quality in HD patients with specific therapy (M ± m): 4 weeks

	Group
	Parameters

	
	TR,% min
	Low stable, %
	Aver. stable, %
	Highly stable, %
	Max. min.
	Max. %
	Duration, min
	Hb, mg/t
	RI,SU

	Donors M
	607.7
	13.7
	77.1
	9.2
	5.8
	28
	10.8
	up to 7
	28.0

	M
	11.1
	1.9
	1.5
	1.4
	0.2
	1
	0.4
	
	3.0

	Group1 M
	590.1
	19.97
	71.21
	8.82
	5.2
	25.3
	10.7
	13.31
	33.3

	M
	10.78
	1.90
	1.41
	1.37
	0.15
	0.96
	0.3
	3.01
	2.73

	
	
	
	
	
	
	
	
	
	

	Group2 M
	648.8
	13.4
	70.0
	16.4
	6.1
	24.1
	10.8
	5.8
	33.1

	M
	27.36
	3.16
	2.40
	3.61
	0.32
	2.06
	0.35
	2.12
	3.35



The dynamic changes of the erythrone condition as observed during 8 weeks (4 weeks after “Radachlorophyll” administration) with specific therapy are indicative of the following: relatively stabilized parameters of erythrocyte acid resistance and an activated regeneration of red blood and an increase of  new erythrocyte forms by 35-40%  versus the basic parameters (right-bound shift in erythrogram); besides, the erythrocyte lysis was decreasing (Table 5) versus the control group (no nutritional supplement), in which a pronounced deviation (from the normal value) of the erythrocyte hemolysis parameter was registered: flattening of the erythrogram curve and  an increase of the erythrocyte TR index.











Table 5.

Effects of “Radachlorophyll” on the parameters of the erythrocyte quality in HD patients with specific therapy (M ± m): 8 weeks

	Group
	Parameters

	
	TR,% min
	Low stable, %
	Aver. stable, %
	Highly stable, %
	Max. min.
	Max. %
	Duration, min
	Hb, mg/t
	RI,SU

	Donors M
	607.7
	13.7
	77.1
	9.2
	5.8
	28
	10.8
	up to 7
	28.0

	M
	11.1
	1.9
	1.5
	1.4
	0.2
	1
	0.4
	
	3.0

	Group1 M
	594.2
	17.6
	73.8
	9.5
	5.72
	25.8
	10.4
	4.14
	33.2

	M
	20.22
	2.89
	2.05
	3.12
	0.22
	1.79
	0.41
	1.52
	3.74

	
	
	
	
	
	
	
	
	
	

	Group2 M
	670.9
	10.3
	70.1
	19.5
	6.37
	22
	10.7
	2.9
	34

	M
	38.8
	1.99
	5.11
	7.01
	0.74
	1.77
	0.25
	0.5
	3.5



Thus, the application of the “Radachlorophyll” nutritional supplement in HD patients receiving the specific therapy ensures a relative stabilization of resistance parameters, ratio of different-form erythrocytes by maturation and of erythrocyte stromatolysis. Some suberythrodieresis elements of old erythrocyte fractions can be capable, 4 weeks after the preparation administration, of stimulating the erythropoeisis and of intensifying the regeneration of blood and tissues in HD patients after the specific therapy action.

3. Study of rheological blood properties

An analysis of the basic hemorheological parameters showed that the mean values of the rigidity index (RI), erythrocyte aggregation, hematocrit and of viscosity of blood and plasma did not differ statistically in HD patients of both groups (Table 6).











Table 6.

Hemorheological parameters in HD patients with PCT (M ± m): basic data

	Group
	Parameters

	
	Hematocrit, l/l
	Blood viscosity, mPa.s
	Plasma viscosity, mPa.s
	RI, SU
	Erythrocyte aggregation, mm

	Donors, M
	0.41
	3.85
	1.38
	28.0
	58.0

	m
	0.02
	0.02
	0.02
	3.0
	4.7

	Group1 M
	0.36
	3.7
	1.45
	32
	52

	m
	0.02
	0.2
	0.03
	3.1
	2.2

	Group2 M
	0.41
	3.9
	1.38
	28
	59

	m
	0.02
	0.2
	0.02
	3
	4.7












Table 7.

Hemorheological parameters in HD patients with PCT (M ± m): 2 weeks

	Group
	Parameters

	
	Hematocrit, l/l
	Blood viscosity, mPa.s
	Plasma viscosity, mPa.s
	RI, SU
	Erythrocyte aggregation, mm

	Donors, M
	0.41
	3.85
	1.38
	28.0
	58.0

	m
	0.02
	0.02
	0.02
	3.0
	4.7

	Group1 M
	0.36
	3.6
	1.4
	27
	58

	M
	0.02
	0.2
	0.1
	3.2
	17

	Group2 M
	0.35
	3.6
	1.37
	31
	47

	m
	0.02
	0.2
	0.03
	4.3
	4.1



The erythrocyte aggregation was found on the average to be somewhat higher in Group 2 versus Group 1, at the same time, it did not exceed the physiological norm values. It is noteworthy, that a slightly increased plasma viscosity (up to 1.45 – 1.49 mPa.s; donors: 1.38 + 0.02 mPa.s) was observed in HD patients before treatment. The erythrocyte aggregation was increased by 30-35% in a part of patients and RI was almost two-fold higher in some patients versus the above parameters’ values in healthy subjects. The other hemorheological parameters were in line with the physiological norm.


The plasma viscosity was decreasing, two weeks later, in both groups reaching the physiological norm (Table 7).


Similar results were registered after 4 and 8 weeks of observation (Tables 8, 9). According to the study results of erythrocyte aggregation, the discussed index was decreasing, in the experimental group, by 12-14% versus its basic level and was by 21-22% below the physiological norm after 4-8 weeks of observation. The above indicator was by 12% higher than its basic level in the controls after 8 weeks and it exceeded by 16% the physiological norm.











Table 8.

Hemorheological parameters in HD patients with PCT (M ± m): 4 weeks

	Group
	Parameters

	
	Hematocrit, l/l
	Blood viscosity, mPa.s
	Plasma viscosity, mPa.s
	RI, SU
	Erythrocyte aggregation, mm

	Donors, M
	0.41
	3.85
	1.38
	28.0
	58.0

	m
	0.02
	0.02
	0.02
	3.0
	4.7

	Group1 M
	0.33
	3.2
	1.42
	33
	57

	m
	0.017
	0.23
	0.07
	3.4
	11

	Group2 M
	0.35
	3.71
	1.38
	31
	45

	m
	0.01
	0.18
	0.02
	1.2
	3












Table 9.

Hemorheological parameters in HD patients with PCT (M ± m): 8 weeks

	Group
	Parameters

	
	Hematocrit, l/l
	Blood viscosity, mPa.s
	Plasma viscosity, mPa.s
	RI, SU
	Erythrocyte aggregation, mm

	Donors, M
	0.41
	3.85
	1.38
	28.0
	58.0

	m
	0.02
	0.02
	0.02
	3.0
	4.7

	Group1 M
	0.39
	3.4
	1.3
	34
	67

	m
	0.03
	0.7
	0.1
	3.7
	15

	Group2 M
	0.35
	3.7
	1.38
	30
	46

	m
	0.01
	0.2
	0.03
	2.6
	5.5



Therefore, there was a trend observed towards an improvement of rheological blood properties, when the “Radachlorophyll” nutritional supplement was used. The erythrocyte aggregation was decreasing, which is necessary to optimize the microcirculation blood flow.

3. Study of the hemostasis system

The section contains a description of the study results of the hemostasysis system condition in HD patients with PCT applied concurrently with or without “Radachlorophyll”.

The blood coagulation system is a cascade of proteolytic reactions occurring in vivo mainly on the surface of activated cells and ending in the conversion (activation) of prothrombin into thrombin mediated by the action of an enzyme complex known as prothrombinase. Conversion of the plasma soluble protein fibrinogen into an insoluble fibrin catalyzed by thrombin is regarded normally as the final stage of blood coagulation. Surfaces of cells, e.g. activated platelets, monocytes, lymphocytes and of endothelial cells ensuring the formation of enzymatic complexes, are actively involved in the process of blood coagulation. However, it is platelets that are the main type of cells partaking in the hemostasis regulation. Consequently, thrombin (emerging in blood coagulation) and platelets (after they are activated by thrombin) are of the key importance in hemostasis and platelets formation.


The use of “Radachlorophyll” in HD patients concurrently with PCT (see Tables 10-13) did not on the whole result in significant (statistically reliable) shifts in the hemostasis system versus the control group. However, a detailed analysis of actual patients in Group 1 revealed that “Radachlorophyll” administration was accompanied by minor fluctuations of APTT, prothrombin and fibrinogen versus the control group, in which yet in 2 weeks there was a trend observed towards a longer APTT ( on the average by 18%), a higher level of prothrombin and higher concentration of fibrinogen (by 16%). As for the experimental group, a lower fibrinogen content was observed versus the basic value only in 2 months after “Radachlorophyll” administration. While analyzing the study results of the fibrinolytic plasma activity (FLA), a lack “Radachlorophyll” influence and the presence of sufficiently pronounced changes (versus the basic levels), observed in the control group in 2 months after PCT, need to be pointed out.











Table 10.


Basic parameters of hemostasis system in HD patients (M ± m)

	Group
	Parameters

	
	APTT, sec.
	Prothrombin, % 
	F-gen, g/l
	F XIII, act.,%
	FLA, min.
	ADP-aggregation of iathrombin, %
	V aggregation of thrombin, sec.

	Donors
	35-40
	70-120
	2-4
	70-120
	180-240
	55-65
	18-40

	Group1 M
	35.7
	90
	2.9
	75
	219
	69
	20

	m
	0.68
	4.3
	0.24
	8.3
	19.7
	3.0
	1.7

	Group2 M
	34.1
	98
	3.2
	68
	266
	66
	23

	m
	1.03
	3.9
	0.46
	13.4
	24.2
	4.03
	3.16


Table 11.

Parameters of hemostasis system in HD patients in 2 weeks after “Radachlorophyll” administration concurrently with PCT (M ± m)

	Group
	Parameters

	
	APTT, sec.
	Prothrombin, % 
	F-gen, g/l
	F XIII, act.,%
	FLA, min.
	ADP-aggregation of iathrombin, %
	V aggregation of thrombin, sec.

	Donors
	35-40
	70-120
	2-4
	70-120
	180-240
	55-65
	18-40

	Group1 M
	37.7
	97
	2.7
	56
	218
	69
	22

	m
	1.06
	4.8
	0.17
	12.8
	11.1
	5.9
	2.3

	Group2 M
	40.2
	94
	2.7
	48
	254
	64
	25

	m
	2.5
	3.71
	0.24
	14.7
	20.7
	5.8
	5.3












Table 12.

Parameters of hemostasis system in HD patients in 1 month after “Radachlorophyll” administration concurrently with PCT (M ± m)

	Group
	Parameters

	
	APTT, sec.
	Prothrombin, % 
	F-gen, g/l
	F XIII, act.,%
	FLA, min.
	ADP-aggregation of iathrombin, %
	V aggregation of thrombin, sec.

	Donors
	35-40
	70-120
	2-4
	70-120
	180-240
	55-65
	18-40

	Group1 M
	36.1
	99
	2.6
	68
	212
	67
	21

	m
	1.44
	3.6
	0.16
	7.6
	13.2
	3.4
	3.6

	Group2 M
	34.3
	96
	3.0
	51
	263
	70
	21

	m
	1.20
	6.2
	0.19
	16.8
	22.7
	2.5
	1.8












Table 13.

Parameters of hemostasis system in HD patients in 2 months after “Radachlorophyll” administration concurrently with PCT (M ± m)

	Group
	Parameters

	
	APTT, sec.
	Prothrombin, % 
	F-gen, g/l
	F XIII, act.,%
	FLA, min.
	ADP-aggregation of iathrombin, %
	V aggregation of thrombin, sec.

	Donors
	35-40
	70-120
	2-4
	70-120
	180-240
	55-65
	18-40

	Group1 M
	37.9
	87
	2.5
	75
	225
	58
	19

	m
	1.46
	3.2
	0.18
	12.3
	19.4
	5.3
	1.6

	Group2 M
	33.4
	93
	2.8
	97
	231
	64
	21

	m
	0.82
	2.2
	0.22
	14.8
	16.9
	4.8
	2.4



PCT, as generally accepted, is associated with activation of the hemostasis system that later brings thrombin into the blood flow, which affects the levels of some blood coagulation factors and, subsequently, the patients’ condition. The fibrin-stabilizing factor belongs to the most sensitive factors responding to the emergence of thrombin in the blood flow; the analysis of the factor’s activity detected minor changes by 36-32%, in 2-4 weeks after PCT, in the control group versus the basic data, respectively. At the same time, a decrease amounted, in 2 weeks, only to 18% in the group of patients with “Radachlorophyll”; 4 weeks later the basic level was recovering and, in 2 months after the “Radachlorophyll” intake was started, the F.III activity came back to the physiological value. 


Soluble fibrinmonomer complexes were found in some patients of both groups during different time intervals. 


As mentioned above, the determination of the platelets aggregation activity (PAA) was an important investigation tool within the evaluation of the hemostasis condition.


According to the described data, no essential changes are observed in the platelets functional activity while comparing the control and experimental groups, however, a higher PAA was registered in some patients of the control group in 1 month after PCT, whereas, no pronounced platelets activation was observed in the experimental group. Besides, PAA, which was basically higher in many patients, was within the physiological norm range in 2 months after “Radachlorophyll”. As for the aggregation process velocity, the dynamic changes of the above parameter had in PCT-treated patients a trend towards an increase in 1-2 observation months. This trend was moor smoothed in the experimental group due to “Radachlorophyll”.


Finally, “Radachlorophyll” used concurrently with PCT in HD patients does not provoke any essential changes in the hemostasis system; it smoothes the hemostasis-activating PCT action, thus, preventing the onset and proliferation of thrombotic complications inherent in the discussed pathology.

3. Determination of the levels of serum immunoglobulins (Ig) and of circulating immune complexes (CIC)

According to different authors, the Ig level depends, in lymphogranulomatosis, on a disease stage and its histological variant; besides, it also depends on a conducted therapy. Generally, higher IgG and IgA levels (especially in nodular sclerosis) as well as a lower IgM level (in disease stages 3-4) with the donor-matching of parameters in effective therapy are typical of untreated patients. Noteworthily, PCT and radiation therapy provoke, as a rule, the condition of transitory immunodeficiency mainly of IgM.











Table 14.

Contents of serum immunoglobulins and of circulating immune complexes in HD patients with “Radachlorophyll”

	Parameter
	  MU
	Exam. Time
	     M

 Control
	   m
	      M

Experiment
	    m

	IgG
	IU/ml
	Donors
	95-235
	95-235
	95-235
	95-235

	
	
	Basic data
	139.8
	13.9
	142.1
	16.7

	
	
	2 weeks
	146.1
	18.6
	133.7
	13.8

	
	
	4 weeks
	135.1
	16.6
	139.3
	12.0

	
	
	8 weeks
	119.7
	19.8
	126.2
	10.3

	IgA
	IU/ml
	Donors
	55-250
	55-250
	55-250
	55-250

	
	
	Basic data
	223.1
	47.6
	160.2
	21.6

	
	
	2 weeks
	160.6
	41.6
	156.9
	23.2

	
	
	4 weeks
	240.1
	49.9
	160.3
	18.6

	
	
	8 weeks
	126.0
	27.9
	130.6
	25.9

	IgM
	IU/ml
	Donors
	60-405
	60-405
	60-405
	60-405

	
	
	Basic data
	97.7
	17.9
	84.1
	9.8

	
	
	2 weeks
	138.0
	44.8
	80.4
	9.8

	
	
	4 weeks
	107.6
	22.7
	79.1
	10.3

	
	
	8 weeks
	58.0
	13.5
	74.0
	11.4

	CIC
	Units
	Donors
	Up to 140
	Up to 140
	Up to 140
	Up to 140

	
	
	Basic data
	60.3
	18.5
	49.7
	4.9

	
	
	2 weeks
	74.0
	10.3
	46.8
	2.4

	
	
	4 weeks
	44.6
	9.5
	31.7
	4.1

	
	
	8 weeks
	34.0
	4.5
	32.9
	3.7



Consequently, there was no significant difference found in the immunological parameters of the control and experimental groups. The data obtained coincide on the whole with published data.


However, it should be pointed out that no patients were detected in the group with “Radachlorophyll” who developed the immunodeficiency condition after PCT. The level of immunoglobulins below the normal value was registered only in 2 patients with the basic immunodeficiency. At the same time, hypogammaglobulinemia (IgM) developed in 3 more patients of the control group, in which the basic immunodeficiency was also detected in 2 patients.

CONCLUSIONS.

1. The count of erythrocytes in the group of patients, who received “Radachlorophyll”, was decreasing slower and in later time periods versus the control group;

2. The count of blood platelets as well as their aggregation activity were in patients, who received “Radachlorophyll”, to be somewhat higher, while the count of blood platelets was, routinely, decreasing in the control group;

3. The total quantity of leukocytes was decreasing less with “Radachlorophyll” versus the control group;

4. The content of protein and of its fractions was higher in the group with “Radachlorophyll”;

5. The application of the “Radachlorophyll” nutritional supplement in HD patients receiving the specific therapy contributes to a relative stabilization of the resistance parameters, of the ratio of different-form erythrocytes according to their maturation and of erythrocyte stromatolysis. Suberythrodieresis  of the old erythrocyte fractions can contribute, after 4 weeks of “Radachlorophyll” intake, to the erythropoiesis stimulation and to an intensified regeneration of blood and tissues in HD patients after the specific therapy action;

6. There was a trend observed towards an improvement of blood rheological properties due to the nutritional supplement. The erythrocyte aggregation decreased optimizing the microcirculation blood flow;

7. The administration of “Radachlorophyll” eases, in HD patients with PCT, the hemostasis-activating PCT action, thus, preventing the onset and proliferation of thrombotic complications inherent in this pathology;

8. No patients were registered in the group of patients receiving “Radachlorophyll”, who would develop the immunodeficiency condition after PCT, whereas, in the control group, where basic immunodeficiency was also detected in 20% of its patients, hypogammaglobulinemia (IgM) developed in another 30% of its patients after PCT;

9. No side effects, conditioned by the “Radachlorophyll” nutritional supplement, were detected by the study;

10. Forty percent of patients claimed their life quality improved, which was manifested by intensified physical activity and working ability as well as by better general spirits and an “influx of vivacity”.
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