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Z.Kheladze, Zv.Kheladze, V.Tkemaladze (Tbilisi, Georgia) 

Georgian religious songs improve the cerebral blood circulation in unconscious critical patients 

and increase immunocompetent T - lymphocyte proliferation capacity in mono-directional 

mixed cultures 

Abstract: 

The impact of Georgian religious songs was studied in 30 critical patients and 21 Critical Care 

Medicine staff. The Transcranial Doppler screening showed that this music facilitated blood 

circulation in the brain. Findings show that this music also stimulates proliferation of 

immunocompetent T-lymphocytes in mono-directional mixed cultures. 

Keywords: Transcranial Doppler, blood circulation, T-lymphocytes 

Introduction: 

There are many researches on therapeutic effect of music (M. Standley, Olivia Swedberg, 2008, Roy 

Kennedy, 2008, Ann J. Whitehead Houck, Ph.D., 2008). Music is used in treating of Alc-haimer 

disease, Schizophrenia, Cancer, Asthma and many different diseases and pathologic processes. It is 

described improvement of speech and coordination in patients contribution to music, also reduction of 

pain, releave of Depression, and many different therapeutic effects. (Andrea M. Cevasco and Carol A. 

Prickett 2008, American Music Therapy Association 2009, Indiana University Simon Cancer Center 

2008). Against this background, the information about the use of music in critical care medicine is 

extremely poor, it is more poor in the unconscious patients, as they seem not to percept music. There is 

no information about the inlfuence of music at medical staff and Immunocompetent T – Lymphocyts. 

By researching this matter it is possible to reach certain success in treatment of critical patients.   

Materials and methods: 

Were examined 30 critical patients and 21 staff of critical care medicine. From critical patients were 

16 male and 14 female. To the age of 60 were 2 patients and above the age of 60 were 28 patients. By 

diseases the patients were divided into 3 groups. With the diagnosis of hemorrhagic stroke were 10 

patients, with ischemic stroke -7 patients, with other non-cerebral pathology (pneumonia, cardial 

failure and other) – 13patients. In the control group were examined the staff of Critical care medicine 

institute. Their age was 26-60 years. 

All the patients in critical condition were unconscious (the degree of the coma by the Glasgow Coma 

scale was 3-7points). For every patient was performed artificial ventilation, correction of water and 

electrolytes balance, parenteral nutrition, antibacterial therapy and other standard treatment. 

Investigation of these patients was performed thrice: at the time of checking in, and at 24th and 48ht 

hour of music therapy. 

At case of the staff, investigation was performed twice: with and without music. Before and after 

work. In the first case the staff were working without music, and in the second case, in the process of 

working there was the same music in the critical care medicine department, that in the headphones of 

the patients. 
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In all cases was investigated cerebral blood flow. The cerebral blood flow was examined by the 

transcranial Dopplerography (Transcranial Doppler System TCD-IIX2p). (A. Aslid 1982). 

To perform transcranial Dopplerography is used a low-frequency-2mHz impulse probe. 

In order to perform transcranial Dopplerography is provided two main bone windows: Temporal 

window, from where are investigated Front and Middle cerebral arteries (R MCA, L MCA, R ACA, L 

ACA) and the great occipital foramen window-is investigated Basilar artery (BA). Investigated 

parameters were blood flow velocity (cm/sec) and volumetric velocity (ml/min). 

At the same time was studied the blood of 15 healthy people and 20 patients in critical condition. All 

the donors and the patients were adults. In 8 cases critical condition in these patients was caused by 

hemorrhagic stroke, in 6 cases – by ischemic stroke, in 2 cases – by sepsis, in 2 cases – by hepatic 

failure, and in 2 cases – by renal failure.  

All the patients in critical condition were in coma, the degree of coma was 3-7 points by Glasgow 

Coma Scale. All the patients were on artificial ventilation, and was performed standard treatment. The 

blood was centrifuged with 900g speed, in fikol-verographin gradient, of which density was 

1.079g/cm3. F  From the separated lymphocytes was put the one-direction mixed culture, for it were 

added 106 c/ml signaling lymphocyte culture, they were processed with mitomicin-c and the same 

number of responder cells culture. At 36-th hour in cultivate area was put H3 –Timidine (Metil H3-

Timidine, specific activity 1.0 k/0.001ml). After 48 hour cultivate sediment was moved on the Milpor 

filters, diameter was 0.45mc, and was counted the sum of H3-Timidine in responder cells. The index of 

stimulation (Z) was counted by the formula Z=  x-y, 100%, where x is  involvement of H3  in mixed 

cultures, y- the same indicator in control cultures, which included only the responder cells. It is 

considerable, that breeding of both the sample and control culture was performing with the assistance 

of the same music, which was listened by the staff of critical care medicine and their patients. 

The received data was processed with variation statistic method. The coefficient of religion was 

calculated with 95-99% probability. 

  



Edition of 2012 year Critical Care & Catastrophe Medicine 

 

Critical Care Medicine Isntitute / Page 64 

 

Results and discussion 

The results are given in table #1-2 and #1-7figs. 

Table #1: Brain Blood Flow Indicators in Critical Patients 

Patients  R MCA L MCA R ACA L ACA BA 

  velocity volume velocity volume velocity Volume velocity volume velocity volume 

All patients            

I investigation X±m ß53.4±0.6ß 228.7±2.8 56.4±0.7 225.7±2.1 55.1±0.5 153.9±2.1 52.4±0.5 160.7±2.2 52.6±2.6 313.4±11.3 

II investigation X±m 58.4±0.6 22.2.6±2 58.5±0.7 221.1±2 58±0.5 153.5±2 56.9±0.5 155.8±2.1 55.9±2.7 322±11.7 

 N 30 30 30 30 30 30 30 30 11 11 

 P <0.001 >0.5 <0.001 <0.01 <0.001 >0.5 <0.001 >0.5 <0.01 <0.05 

Iscemic stroke            

I investigation X±m 40±4.2 190.2±7.5 46.8±3.1 190.7±7.9 46.6±3.2 142.2±7.1 46.1±3.8 142.4±7.8 43.7±4.1 280±9.2 

II investigation X±m 41.8±4.1 199±7.8 40.6±3.2 199.3±8.1 47.8±3.6 151.7±6.9 47.8±3.9 151.8±7.4 42.5±4.5 302±9.8 

 N  7 7 7 7 7 7 7 7 4 4 

 P >0.5 <0.01 <0.01 <0.05 <0.05 <0.001 >0.5 <0.05 >0.5 <0.005 

hemorrhagic 

stroke 

           

I investigation X±m 69.6±3.2 281.6±8.1 70.2±3.4 276.5±8.1 70.9±3.7 190.5±8.4 70.7±3.2 191.4±8.1 - - 

II investigation X±m 69.5±3.1 252.2±8.4 69±3.1 249.9±8.1 70.3±3.6 155.5±8.3 71.1±3.4 151.2±8.2 - - 

 N 10 10 10 10 10 10 10 10 - - 

 P >0.5 <0.001 >0.5 <0.0014 >0.5 <0.001 >0.5 <0.001   

other diseases            

I investigation X±m 50.3±3.1 194.7±7.2 43.7±3.1 200.6±7.2 46.6±3.1 131.8±6.2 45.4±3.1 126.6±6.2 61.6±2.8 302.4±6.2 

II investigation X±m 48.8±3.1 229.6±7.1 44.9±3 213.5±7.4 50.5±3.2 131.7±6.4 43.8±3.1 135.2±6.4 58.8±2.4 313±6.1 

 N 13 13 13 13 13 13 13 13 5 5 

 P >0.5 <0.001 >0.5 <0.05 <0.01 >0.5 >0.5 <0.05 <0.05 <0.01 
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Table #2:  Brain Blood Flow Indicators in Critical Care Medicine Staff.  

Staff  R MCA L MCA R ACA L ACA BA 

  velocity volume velocity volume velocity Volume velocity volume velocity volume 

Without 

music 

           

I 

investigati

on 

X±m 53.4±0

.5 

240.8±2.5 56.1±0.5 246.6±2.3 54.9±0.6 140.1±2.4 55.1±0.6 139.8±2.

2 

59.2±0.6 330.2±3.3 

II 

investigati

on 

X±m 59.8±0

.6 

229.6±2.6 59.2±0.6 228.2±2 59.4±0.7 131.7±2.1 60.8±0.7 130.8±2.

1 

62.9±0.6 301.2±3.4 

 N 21 21 21 21 21 21 21 21 21 21 

 P <0.001 <0.001 <0.001 <0.001 <0.001 <0.002 <0.001 <0.0015 <0.001 <0.002 

with 

music 

           

I 

investigati

on 

X±m 54±0.6 241.1±2.8 55.1±0.6 245.9±2.6 54.4±0.6 137.9±2.2 54.4±0.7 139.2±2 58.6±0.6 328.1±2.8 

II 

investigati

on 

X±m 57.5±0

.6 

232.7±2.7 58.9±0.6 229.3±2.4 57.8±0.6 136.1±2.2 58.5±0.6 133.1±2.1 61.3±0.7 309.4±3.1 

 N 21 21 21 21 21 21 21 21 20 20 

 P <0.001 <0.005 <0.001 <0.001 <0.001 >0.05 <0.001 <0.002 <0.001 <0.001 

 P1 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 

 P2 <0.001 >0.05 >0.05 >0.05 <0.001 <0.05 <0.001 >0.05 >0.05 <0.001 
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At examining critical patients, significant change of brain blood flow linear velocity was not found, but 

was found statistically reliably change of volumetric velocity. From this point of view in some groups 

this indicator was increased, and in some groups – reduced. In common indicators only in Basilar 

artery was bound increase of volumetric blood flow velocity. 

 

Fig#1 Brain blood flow indicators in critical patients. 

At ischemic stroke significant change of blood flow linear velocity was not found.  Blood flow 

volumetric velocity was statistically reliably (P<0.05-0.001) increased in all examined arteries. That 

indicates that the quantity of blood supply was growing by influence of music 

 

Fig#2 Brain blood flow indicators at ischemic stroke. 

At hemorrhagic stroke significant change of blood flow linear velocity also was not found.  Blood 

flow volumetric velocity was statistically reliably (P<0.05-0.001) decreased in all examined arteries. 

That indicates that the quantity of blood supply was declining by influence of music. 
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Fig#3 Brain blood flow indicators at hemorrhagic stroke. 

At critical condition, caused by non-cerebral pathology at second examination blood flow volumetric 

velocity was statistically reliably increased in all examined arteries, except of right front cerebral artery 

 

Fig#4 Brain blood flow indicators at critical condition, caused by non-cerebral pathology. 

At the time of investigation of critical care medicine staff, after work without music, blood flow linear 

velocity was statistically reliably increased in all examined arteries. This change indicates to the 

increase of spasm in these arteries. In addition, blood flow volumetric velocity was statistically reliably 

decreased in all arteries, except of right front cerebral artery. That indicates that without music the 

quantity of blood supply in critical medicine staff was declining. 
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Fig#5 Brain blood flow indicators in the staff of critical care medicine after working without music. 

It is noteworthy that similar changes have been found at examining of staff study while working in the 

background of music. But these changes were much less intense, then in the same staff while working 

without music. 

 

Fig#6 Brain blood flow indicators in the staff of critical care medicine after working with music. 

Comparing the data, which was found in a group of staff after work, it turned out that without music 

the blood flow linear velocity was high, the volumetric velocity is low. These changes were statistically 

reliably all arteries, except of left middle cerebral artery. This indicates to the increase of spasm while 

working without music. 
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Fig#7 Brain blood flow indicators in the staff of critical care medicine after working with and without 

music. 

The results, received from studying the lymphocyte cultures indicate, that in control cultures of healthy 

people, which cultivate was going without music, the stimulate index was 40.2±2.1%, when in 

experimental cultures of the same people, which cultivate was going with music, the stimulate index 

was 53.4±2.2%, which is statistically reliably high  rate. The similar results were got in studying the 

mixed lymphocyte cultures of critical patients. In the cultures, cultivated without music the stimulate 

index was 34.1±1.7%, then in cultures of the same people, which cultivate was going with music, the 

stimulate index was 53.7±1.8%, which is statistically reliably high rate. 

From all above mentioned it can be concluded, that music has an important impact on blood supply of 

brain in critical patients. These changes are not similar and partly depend on the type of pathological 

process, for example this can be improving of blood supplying (ischemic stroke, critical condition, 

caused by non-cerebral pathology) and reducing (hemorrhagic stroke). This lays out an important 

perspective for using music as a therapy in practice in critical care medicine. At the same time music 

improves the parameters of brain blood supplying of critical care medicine staff, as they have a very 

heavy working schedule. Also it is very important the fact, that music has a stimulating influence on 

growing the lymphocyte cultures, of critical patients and healthy donors. This shows that the influence 

of music on the human body is enforcing not only through the auditory analyzer of the brain, but also 

by the immediate impacting on the live cells. 
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z.xelaZe, zv.xelaZe, v.tyemalaZe (Tbilisi, saqarvelo) 

qarTuli saeklesio sagaloblebi aumjobeseben ugono mdgomareobaSi myof 

kritikul avadmyofTa Tavis tvinSi sisxlis mimoqcevas da zrdian 

imunokompetentur T - limfocitTa proliferaciis unars erTmimarTulebian 

Sereul kulturebSi   

cerebrul sisxlZarRvebSi sisxlis mimoqceva gamokvleuli iyo 

transkraniuli diplerografiis  saSualebiT. 

gamokvleuli iyo 30 avadmyofi da 21 praqtikulad janmrTeli piri, kritikuli 

avadmyofebidan kaci iyo 16,  qali-14, 60 wlamde asakis iyo 2 avadmyofi, xolo 

60 welze metis - 28 avadmyofi. gamokvleuli iyo kritikuli medicinis 21 

TanamSromeli, TanamSromlebs aRniSnuli kvleva CautardaT orjer: musikis 

gareSe da musikis fonze. maT Soris muSaobis dawyebamde da Semdeg, pirvel 

SemTxvevaSi personali musikis fonis gareSe muSaobda meore SemTxvevaSi ki 

muSaobis procesis dros kritikuli medicinis klinikaSi CarTuli iyo igive 

musika, rac avadmyofebs yursasmenebSi esmodaT. rogorc TanamSromlebs, ise 

pacientebs kvlevis procesSi utardebodaT Tavis tvinSi sisxlis mimoqcevis 

Seswavla. 

paralelurad gamokvleuli iyo 15 janmrTeli da 20 kritikul mdgomareobaSi 

myofi avadmyofis sisxli. rogorc sacdeli, ise sakontrolo kulturebis 

“moSeneba” mimdinareobda imave musikis fonze, rasac ismendnen kritikuli 

medicinis TanamSromlebi da maTi pacientebi.  

monacemebi damuSavda variaciuli statistikis meTodiT. sarwmunoebis 

koeficienti gamoTvlili iyo 95-99%-is albaTobiT. 

musika mniSvnelovan zegavlenas axdens ugono mdgomareobaSi myof avadmyofTa 

Tavis tvinis sisxliT momaragebaze. amasTan es cvlilebebi ar aris calsaxad 

erTnairi da garkveulwilad damokidebulia paTologiuri procesis saxeze, 

saxeldobr es gamoixateba Tavis tvinis sisxliT momaragebis rogorc 

gaZlierebaSi (iSemiuri insulti, aracerebruli genezis kritikuli 

mdgomareobebi) ise SemcirebaSi (hemoragiuli insulti). 

musikis TanxlebiT gamokvleuli limfocitebis kulturebis stimulaciis 

indeqsi mniSvnelovnad gaizarda. janmrTeli pirebis im sakontrolo 

kulturebSi, romelTa “moSeneba” mimdinareobda musikis Tanxlebis gareSe 

stimulaciis indeqsi Seadgenda 40.2±2.1%, maSin rodesac imave pirebis sacdeli 

kulturebis stimulaciis indeqsi musikis fonis mudmivad Tanxlebis dros 

Seadgenda 53.4±2.2%, rac statistikurad sarwmunod maRalia. msgavsi Sedegebi 

iqna nanaxi kritikul avadmyofTa limfocitebis Sereuli kulturebis 

“moSenebisas”, musikis gareSe gazrdil Sereul kulturebSi stimulaciis 
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indeqsi 34.1±1.7% iyo. maSin rodesac musikis TanxlebiT gamozrdil 

kulturebSi es monacemebi 53.7±1.8% Seadgenda. 
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	14,71+0,19*
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	7.1±0.5
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	10.0±0.7
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	consciousness
	6.
	60< >70
	50< >100
	40< >140
	0
	Heart rate
	7.
	10< >15
	5< > 20
	1< > 30
	0
	Breath rate
	8.
	96< >100
	100< >200
	60< >300
	0
	systolic blood pressure
	9.
	96< >100
	91< >95
	80< >90
	0
	Oxygen sat.
	10.
	36< >39
	35.5< >38
	30< >35.5
	30< >35
	t ◦C
	11.
	30 points
	20 points
	10 points
	0 point
	Total
	12.
	14th day
	5th day
	24 hour after thrombolysis
	4 hour after thrombolysis
	1 hour  after thrombolysis
	input
	Used
	norm (n=44)
	Param
	 thrombolytic
	eter
	15,30+0,21
	14,92+
	16,30+0,36*
	21,38+0,67***
	23,30+0,95***
	14,69+0,37
	streptaza (n=12) Streptodekaza (n=9)
	15,34+
	T t.sec
	14,87+0,24
	1,18
	16,62+0,4**
	19,25+0,44**
	21,5+0,57***
	14,0+0,49
	0,11
	14,62+
	0,19
	47,69+1,65
	41,0+
	41,84+1,01
	54,76+0,89***
	59,38+1,08***
	41,53+1,14
	streptaza (n=12) Streptodekaza (n=9)
	43,97+
	АРТТ, sec
	*
	0,99
	45,5+1,77
	54,75+1,75***
	60,87+1,71***
	0,48
	47,75+1,06
	42,25+1,52
	44,37+
	*
	1,41
	0,15+0,16*
	2,15+
	21,53+2,56***
	51,69+4,67***
	46,76+4,79***
	10,46+1,10
	streptaza (n=12) Streptodekaza (n=9)
	1,64+
	FDP Mg%
	**
	1,01**
	12,0+1,61
	19,0+3,20
	30,0+5,59*
	11,00+3,20
	0,61
	0,12+0,13*
	1,5+
	0,78*
	88,92+1,79
	83,84+
	83,76+1,49
	76,15+1,19***
	79,92+1,17**
	87,38+1,34
	streptaza (n=12) Streptodekaza (n=9)
	98,86+
	AT-III%
	87,87+1,09
	1,56
	87,12+1,31
	82,5+1,37
	84,25+1,45
	87,62+1,21
	0,54
	85,25+
	1,32
	3,03+0,12***
	3,03+
	3,26+0,25***
	3,26+1,59
	3,74+0,11***
	7,23+0,20
	streptaza (n=12) Streptodekaza (n=9)
	3,19+
	FG g/l
	2,65+0,25***
	2,83+0,08***
	4,93+0,12**
	5,93+0,27*
	7,7+0,41
	0,24***
	0,09
	2,5+
	0,20***
	90,07+1,22
	86,46+
	81,76+1,61*
	76,53+1,45***
	80,84+1,71**
	88,53+1,41
	streptaza (n=12) Streptodekaza
	99,89+
	PRI%
	92,62+1,24
	1,55
	87,75+1,15
	80,12+2,05*
	82,87+2,06
	87,62+2,13
	0,2
	( n=9)
	90,25+
	0,94
	5,23+0,75*
	6,76+
	6,846+0,61***
	8,38+0,36***
	9,61+0,64***
	41,30+1,69
	streptaza (n=12) Streptodekaza (n=9)
	6,2+
	XII-F.L. min)
	**
	9,12+0,31***
	23,37+1,82**
	30,37+3,14*
	41,37+3,03
	0,38
	0,45
	5,87+0,31*
	7,62+
	**
	1,28
	14th day
	5th day
	24 hour after thrombolysis
	4 hour after thrombolysis
	1 hour after thrombolysis
	input
	used thrombolytic
	norm
	Parameter
	(n=44)
	14,92+0,25***
	17,5+0,18***
	18,07+0,25***
	15,0+0,24***
	14,35+0,23***
	13,14+0,23
	Streptaza n=14
	15,34+0,11
	T t.sec
	14,85+0,15*
	16,57+0,32***
	17,42+0,39***
	14,71+0,19*
	14,42+0,21
	13,57+0,39
	Streptodekaza n=7
	48,0+0,72***
	47,0+0,34***
	47,0+0,58***
	46,21+1,09**
	45,21+1,12**
	40,5+0,64
	Streptaza n=14
	43,97+0,48
	АРТТ, sec
	47,71+0,56***
	47,85+0,28
	47,0+0,66***
	45,28+0,65**
	43,71+0,96***
	40,57+0,66
	Streptodekaza n=7
	3,0+0,28***
	6,57+0,55
	22,85+3,12***
	12,57+1,13**
	9,14+0,80
	7,71+0,29
	Streptaza n=14
	1,64+0,61
	FDP
	2,28+0,30***
	4,57+0,61*
	19,42+4,93
	9,14+1,23
	742+0,61
	7,42+0,61
	Streptodekaza n=7
	Mg%
	80,85+0,79
	82,5+1,24***
	80,78+1,25***
	76,71+1,12
	75,07+1,23
	70,85+0,76
	Streptaza n=14
	98,86+0,54
	AT-III%
	79,28+0,56**
	80,57+1,19**
	78,42+1,17**
	75,71+1,09*
	73,71+1,01
	71,28+1,04
	Streptodekaza n=7
	2,82+0,2***
	2,42+0,28***
	2,96+0,30***
	3,07+0,28***
	4,50+0,29***
	7,14+0,41
	Streptaza n=14
	3,19+0,09
	FG g/l
	3,26+0,12***
	3,27+0,22***
	2,85+0,34***
	4,47+0,32***
	5,04+0,33***
	7,44+0,45
	Streptodekaza n=7
	64,64+1,87
	62,21+1,97
	61,71+2,16*
	63,92+1,69**
	65,71+1,62
	68,14+1,54
	Streptaza n=14
	99,89+0,2
	PRI%
	66,71+1,1*4
	62,85+0,64
	62,14+0,72**
	65,42+0,90*
	68,57+1,10
	71,0+1,0
	Streptodekaza n=7
	49,64+1,4***
	70,57+1,84***
	74,5+1,98**
	81,57+1,06*
	83,28+1,05
	84,92+0,95
	Streptaza n=14
	6,2+0,38
	XII-F.L.
	64,0+1,64***
	73,85+1,93**
	90,0+1,59*
	83,71+1,59
	83,85+1,57
	85,57+1,57
	Streptodekaza n=7
	(min)
	14th day
	5th day
	24 hour
	6 hour
	3 hour
	Input
	norm
	parameter
	(n=40)
	(n=44)
	14,388+
	13,722+
	14,166+
	14,127+
	13,833+
	13,642+
	15,34+0,113
	T t.sec
	0,121
	0,124
	0,171
	0,164
	0,171
	0,144
	40,055+
	39,166+
	38,944+
	39,4476+
	39,166+
	31,364+
	43,97+0,48
	АРТТ, sec
	0,961**
	0,896*
	0,878***
	0,938***
	0,912***
	0,952
	4,638+
	9,055+
	10,726+
	10,276+
	9,5+
	8,748+
	1,64+0,61
	FDP
	0,203***
	0,242
	0,257***
	0,232***
	0,238***
	0,156
	mg%
	77,564+
	76,055+
	73,944+
	73,652+
	74,0+
	72,611+
	98,86+0,2
	AT-III%
	1,308
	1,268*
	1,292
	1,299
	1,341
	1,331
	4,261+
	7,728+
	7,784+
	7,744+
	7,683+
	7,361+
	3,19+0,51
	FG g/l
	0,052***
	0,059***
	0,068***
	0,1079***
	0,079
	0,079***
	57,582+
	60,0+
	60,5+
	59,682+
	58,942+
	57,166+
	99,89+0,38
	PRI%
	0,828
	0,872**
	0,919**
	0,933
	0,931
	0,988
	88,676+
	102,833+
	104,388+
	109,722+
	102,362
	100,362+
	6,02+0,38
	XII-F.L.
	5,487**
	1,377
	1,372***
	1,33
	+1,364
	1,364
	(min)
	Bazophilic  Normoblasts
	Monocitus
	Lymphocits
	Eozenophilic
	Neitrophilic  Promielocitus
	Neitrophilic  Segment- Nucleus
	Neitrophilic  Bacillus-
	Neitrophilic
	Neitrophilic myelocitus
	Statistic figures
	Segment –  Nucleus
	Metamyelocitus
	#
	ucleus
	%
	%
	%
	%
	%
	%
	%
	%
	%
	2.0±0.4
	1.3±0.1
	9.0±0.6
	2.4±0.2
	0.96±0.1
	34.7±1.4
	12.6±0.5
	7.1±0.5
	8.4±1.1
	M ± m
	27
	27
	27
	27
	27
	27
	27
	27
	27
	1
	n
	2.1±0.5
	1.3±0.2
	10.0±0.7
	1.7±0.2
	1.4±0.2
	36.4±2.1
	13.5±0.7
	7.7±0.7
	6.5±1.8
	M ± m
	16
	16
	16
	16
	16
	16
	16
	16
	16
	n t
	2
	0.640<0. 5
	<0. 5
	1.085<0.5
	2.473<0.05
	1.964<0.1
	0.6742.
	1.047<0.5
	0.698<0.5
	0.901<0.5
	P 1/2
	208<0.5
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	Tcr
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	Cathepsin concentration
	Group of Examined persons
	 pg/ml
	2.98
	2.25
	6.3
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	p≤0.01
	p≤0.05
	2.85
	2.09
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	0 point
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	12.
	14th day
	5th day
	24 hour after thrombolysis
	4 hour after thrombolysis
	1 hour  after thrombolysis
	input
	Used
	norm (n=44)
	Param
	 thrombolytic
	eter
	15,30+0,21
	14,92+
	16,30+0,36*
	21,38+0,67***
	23,30+0,95***
	14,69+0,37
	streptaza (n=12) Streptodekaza (n=9)
	15,34+
	T t.sec
	14,87+0,24
	1,18
	16,62+0,4**
	19,25+0,44**
	21,5+0,57***
	14,0+0,49
	0,11
	14,62+
	0,19
	47,69+1,65
	41,0+
	41,84+1,01
	54,76+0,89***
	59,38+1,08***
	41,53+1,14
	streptaza (n=12) Streptodekaza (n=9)
	43,97+
	АРТТ, sec
	*
	0,99
	45,5+1,77
	54,75+1,75***
	60,87+1,71***
	0,48
	47,75+1,06
	42,25+1,52
	44,37+
	*
	1,41
	0,15+0,16*
	2,15+
	21,53+2,56***
	51,69+4,67***
	46,76+4,79***
	10,46+1,10
	streptaza (n=12) Streptodekaza (n=9)
	1,64+
	FDP Mg%
	**
	1,01**
	12,0+1,61
	19,0+3,20
	30,0+5,59*
	11,00+3,20
	0,61
	0,12+0,13*
	1,5+
	0,78*
	88,92+1,79
	83,84+
	83,76+1,49
	76,15+1,19***
	79,92+1,17**
	87,38+1,34
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	98,86+
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	87,87+1,09
	1,56
	87,12+1,31
	82,5+1,37
	84,25+1,45
	87,62+1,21
	0,54
	85,25+
	1,32
	3,03+0,12***
	3,03+
	3,26+0,25***
	3,26+1,59
	3,74+0,11***
	7,23+0,20
	streptaza (n=12) Streptodekaza (n=9)
	3,19+
	FG g/l
	2,65+0,25***
	2,83+0,08***
	4,93+0,12**
	5,93+0,27*
	7,7+0,41
	0,24***
	0,09
	2,5+
	0,20***
	90,07+1,22
	86,46+
	81,76+1,61*
	76,53+1,45***
	80,84+1,71**
	88,53+1,41
	streptaza (n=12) Streptodekaza
	99,89+
	PRI%
	92,62+1,24
	1,55
	87,75+1,15
	80,12+2,05*
	82,87+2,06
	87,62+2,13
	0,2
	( n=9)
	90,25+
	0,94
	5,23+0,75*
	6,76+
	6,846+0,61***
	8,38+0,36***
	9,61+0,64***
	41,30+1,69
	streptaza (n=12) Streptodekaza (n=9)
	6,2+
	XII-F.L. min)
	**
	9,12+0,31***
	23,37+1,82**
	30,37+3,14*
	41,37+3,03
	0,38
	0,45
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	14th day
	5th day
	24 hour after thrombolysis
	4 hour after thrombolysis
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	input
	used thrombolytic
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	14,92+0,25***
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	15,34+0,11
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	16,57+0,32***
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	14,42+0,21
	13,57+0,39
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	48,0+0,72***
	47,0+0,34***
	47,0+0,58***
	46,21+1,09**
	45,21+1,12**
	40,5+0,64
	Streptaza n=14
	43,97+0,48
	АРТТ, sec
	47,71+0,56***
	47,85+0,28
	47,0+0,66***
	45,28+0,65**
	43,71+0,96***
	40,57+0,66
	Streptodekaza n=7
	3,0+0,28***
	6,57+0,55
	22,85+3,12***
	12,57+1,13**
	9,14+0,80
	7,71+0,29
	Streptaza n=14
	1,64+0,61
	FDP
	2,28+0,30***
	4,57+0,61*
	19,42+4,93
	9,14+1,23
	742+0,61
	7,42+0,61
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	Mg%
	80,85+0,79
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	76,71+1,12
	75,07+1,23
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	Streptaza n=14
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	78,42+1,17**
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	2,42+0,28***
	2,96+0,30***
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	4,50+0,29***
	7,14+0,41
	Streptaza n=14
	3,19+0,09
	FG g/l
	3,26+0,12***
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