Drugs under

experimental and clinical

Research
Update on Ukrain
This work has been carried out under the auspices of the
Austrian Ministry of Science and Research. Special thanks are due to Division II, Science
and Technology, and to its Director Section-Chief Dr. Norbert Rozsenich.
[image: image1.png]



Supplement to Vol. XXII, 1996

BIOSCIENCE EDIPRINT INC.
DRUGS EXPTL CLIN RES XXII(Suppl) 83 85 (1996)
AMINO ACIDS AND THEIR DERIVATIVES IN BLOOD PLASMA OF PATIENTS WITH BREAST CANCER TREATED WITH UKRAIN. PART V
NEFYODOV L.1.1, UGLYANICA K.N.2, SMIRNOV V.Y.1, DOROSHENKO Y.M.1, FOMIN K.A.2, NOWICKY J.W.3, BRZOSKO W.J.4'
1) Institute of Biochemistry Belarussian Academy of Sciences Grodno Belarus

2) Medical Institute Grodno Belarus

3) Ukrainian Anti Cancer Institute Vienna Austria

4) Roch Brzosko Memorial Centre for Natural Medicine Willowa8/10 00 790 Warsaw Poland

Summary The present study was undertaken to evaluate the influence of Ukrain on the free ammo acids pool in blood plasma in ten patients with breast cancer treated in the preoperative phase with the drug The control group consisted of five patients of similar age and advancement of the disease who did not receive Ukrain before mastectomy The data obtained from these studies indicate that Ukrain positively influences the metabolism of ammo acids and their derivatives The most characteristic changes were increase of pro line taunne and glutamic acid
Introduction
It has recently been found that patients with malignancies may develop both intra and extra cellular disturbances in the ammo acid (AA) pool metabolism (1 2) This phenomenon may be explained in part by different AA metabolism of malignant tissue which uses for its growth more of a host endogenous AA pool (3) In consequence a negative nitrogen balance may be observed (1) The rising AA pool imbalance may be respon sible for anorexia and starvation observed in patients with malignancies (4 5)

Recent methods used for treatment of mall gnant diseases do not alleviate the AA pool meta


holism of the patient but may even aggravate it (6-8) Some information indicates that a relative normalization of the AA pool in a patient with mall gnancy may positively influence the efficacy of antitumour therapy and may improve the clinical status of the patient (7 8)

Patients and methods
Ten women with stage T1 3NO 1MO breast cancer were selected for the study Before radical mastectomy each patient was treated with Ukrain The drug was injected 10 times intravenously every second day in a dose of 5 mg Ukrain Surgery was performed 7 10 days after disconti nuation of treatment For analysis of the AA pool
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dnd their derivatives (AADs) blood was taken from a vein before and after treatment with the drug

Free AA and AADs were determined in perchi one acid extracts from blood plasma in a T339M ammo acid analyser using the method of Benson (9) with Nefyodov s and colleagues modification The results obtained were processed in the multi chrome programme complex

The multivanant analysis (correlation discrimin​ant) and data processing were prepared using the 3d and 7m computer programmes from the BMDPC package (10 11)

Results
As presented in Table I the concentrations of AAs as well as other compounds studied consi derably exceeded those observed in healthy blood donors in the blood plasma of patients with breast cancer with the exceptions of taunne glu tamic acid and proline Application of Ukrain essentially did not affect the concentration of the majority of AAs and AADs However, Ukrain indu ced enrichment of the total pool of free thiol-con taming AAs mostly taunne increased the level of glutamic acid and proline and considerably decreased the level of alanme


Table I Concentration of free ammo acids and their derivatives in tumour tissue of patients with breast cancer treated with Ukrain
Concentration |j.m
	Compound
	On admission (n-10)
	After Ukrain treatment (n 10)

	Cysteic acid
	109±1 1
	11 3±08

	Taunne
	1025±60
	1402+774"

	Urea
	321 6+335
	361 0+314

	Aspartic acid
	33 0+9 0
	59 1+287

	Threonme
	1371+124
	131 7+88

	Senne
	1630+125
	1569+46

	Asparagine
	43 5±3 7
	42 0±6 4

	Glutamic acid
	567+131
	52 1±109

	Glutamine
	420 6+44 3
	644 1±524'

	Proline
	1263+95
	246 1±23r

	Glycine
	342 3+36 1
	290 0±26 7

	Alanme
	500 6+20 5
	394 6+27 6'

	« aminobutyrate
	241+19
	251+28

	Valine
	2169±14 1
	2242±170

	Cystme
	94 0+9 1
	91 3+7 5

	Methionine
	26 6+2 2
	25 5±0 8

	Cystathionme
	35+09
	48+08

	Isoleucine
	627±52
	62 2±6 5

	Leucine
	1307+10 1
	1248+108

	Tyrosine
	73 8+5 8
	69 9+3 4

	Phenylalamne
	586±4 1
	58 6±2 2

	(3 alanme
	36+1 8
	2 1±07

	Ethanolamme
	45 9±3 2
	40 9±5 1

	Ammonia
	206 2±74 4
	284 4±361

	Ornithme
	115 1+122
	1196±89

	Lysme
	223+177
	196+78

	Histidine
	80 6+5 6
	754±40


" P < 0 05
Discussion
As presented under Results the concentration of the majority of the compounds analysed exceeded those observed in the plasma of healthy blood donors from the Transfusion Station in Grodno (12) In general these data are in agreement with the liter​ature reporting hyperammoacidaemia in patients with malignant tumours (7, 13 14) An exception was the decrease in the levels of taunne glutamic acid and proline at an average of 25 percent as compared with healthy individuals (12) or with patients with no tumour disease of the hepatobiliary tract admitted to the Surgical Department of the Grodno Medical Centre (15) The decreased con​centration of plasma free taunne found in our


patients can be explained by the disturbed catabo lism of thiol-contammg AAs and their enhanced excretion in urine (15) whereas the eliminated con tent of glutamic acid and the product of its conver​sion proline may be interpreted as a result of inhi​bition of glutamme dehydrogenase activity and bio-synthetic processes of the whole AA pool (16)

Application of Ukrain essentially did not chan​ge the concentration of the majority of the AAs and AADs except for the increase of taunne glu tamic acid and proline (Table I) Taking into account that taunne is a highly biologically active molecule with antioxidative and radioprotective potential its increase due to Ukrain treatment is beneficially adaptogenic to the body from the metabolic viewpoint An additional positive effect of

Amino acids in tumour tissue of Ukrain treated patients

Ukrain on the formation of a plasma free AA pool is the relative increase in the concentration of gluta mic acid which with the concentration of alanine diminished in parallel confirmed by inhibition of Alat may indirectly indicate the improvement of the liver detoxifying function (6) These observations are supported by data of the linear discriminant analysis with the most informative parameters being alanine taunne cystathionine cystine and glutamic acid All were changed after Ukrain admin istration and the values for the Fisher constant decreased from 17 to 7 (17)

The twofold increase in the concentration of free proline in the plasma of patients treated with Ukrain is worth special attention (Table I) Hydrolysis of the endogenous protein and proline containing poly peptides of the tumour tissue due to the cytolytic properties of Ukrain may explain this phenome non This point of view seems to be supported by data indicating an increased proline content in the tumour tissue of patients treated with Ukrain (6) as well as by both histological and electronmicrosco pie observations indicating an intensive prolifer ation of connective tissue in breast carcinomas of patients injected with the drug (4)

The above observations indicate that Ukrain besides a local malignotoxic effect on breast cancer as well as on other malignancies (17 19) may positively influence the metabolism of AAs and AADs contrary to other cytostatics and radiotherapy being metabolically destructive This observation has important clinical value in the management of patients with malignancies particularly those in an advanced stage of the disease
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Summary The present study was undertaken to evaluate the influence of Ukrain on the ammo acids pool and their derivatives in tumour tissue of ten patients with breast cancer treated in the preoperative phase with Ukrain The control group consisted of five patients of similar age and advancement of the disease who did not receive Ukrain The data obtained indicate that Ukrain influences cancerous tissue, as demon​strated at the level of ammo acids The most characteristic changes observed in cancerous tissue after treatment with Ukrain were increases in the levels of proline taunne and glutamic acid

Introduction
The difference in ammo acids (AAs) metabo lism in cancerous tissue as compared with healthy tissue has been the subject of numerous reports (1-4) It appears that in cancerous tissue the activity of enzymes participating in catabolic protein processes is markedly depressed as compared with that in healthy tissue In conse quence the host's AAs are excessively exploited and their nitrogen balance secondarily disturbed (3 5 6) This difference in the metabolism of can cerous tissue is interpreted in the oncological cli​nic as one of the markers of the cancerous pro cess, indicating its intensity and expansion It


may also be used for monitoring therapeutic pro​cesses in patients (7 12)

This study was undertaken to establish the behaviour of AAs and their derivatives in patients with breast cancer treated with Ukrain, which exhibits anticancer properties (13)

Patients and methods
Investigations were performed on material obtained from tumours of 15 patients in which breast cancer of stages T1-3NO-1MO was diagno​sed Ten patients received Ukrain preopertively in a dose of 50 mg mtravenously 5 mg every second day

Five patients served as controls and were treat-
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ed only surgically This treatment consisted of radical mastectomy according to the method of Patey or Halsted During the operation cancerous tissue was removed, as well as healthy tissue from the mammary gland

Free AAs and their derivatives were determined in perchloric acid extracts of homogenates of cancerous and of healthy tissue on an ammo acid analyser T-339M after Benson (14) with the modi​fication of Nefyodov et al The results were subjected to computer analysis according to the Multi Chrome programme (Multi Chrome Russia) Statistical analysis was performed according to the computer programme BMDPC 3d 7m (15)

Results and discussion
As shown in Table I the level of many corn ponents in the cancerous tissue was much higher than in tissue from a healthy mammary gland The level of free and aromatic AAs was three times higher whereas of sulphuric AAs five times higher These results confirm the high metabolic and energetic activity of cancerous tissue in eluding metabolism of ammo acids (1 3)

As seen in Table I, administration of Ukrain before surgical intervention raised the free AAs level by 25 percent in the cancerous tissue at the cost of glycogenic AAs such as senne glutamic acid glycine valine isoleucine and aromatic acids such as tyrosine The observations concer nmg the behaviour of AAs in cancerous tissue, when treated with Ukrain find confirmation in morphological studies which demonstrated the presence of foci of necrosis in this tissue due to the action of the drug (13) From the biochemical standpoint this observation corresponds to an enhanced proteolysis Another very interesting observation associated with Ukrain treatment is the raised proline level in cancerous tissue It is reflected morphologically in enhanced sclerosis of the tumour with formation of connective tissue on its periphery (13) The raised proline level in the tumour tissue significantly correlated with the increased proline level in the blood serum of patients treated with Ukrain


Table I Concentration of free ammo acids and their derivatives in tumour tissue of patients with stage II B breast cancer treated with Ukrain
	Compound
	Co
	ncentration |imo
	I/O

	
	
	Tumour tissue before
	Tumour tissue after

	
	Normal breast
	treatment with Ukrain
	treatment with Ukrain

	Cysteic acid
	0048+0019
	0296+00152
	0189±0 05221

	Taunne
	0 887+0 27
	1 43+4 1 i
	4 52+0 967

	P ethanolamine
	0 113±00974
	1 14+01251
	1 58+0 466

	Aspartic acid
	0 287+0 0794
	1 82+0 849
	1 11±02541

	Senne
	0301+0107
	0879±0 1311
	1 33+0 31 ^

	Glutamic acid
	0281±0074
	0794±0161l
	0 877+0 2341

	Proline
	0 55+0 746
	1 432±0 1381
	2 46+0 2562

	Glycine
	0 492±0 256
	2 44+0 441
	3 37+0 8661

	Alanine
	0406+0161
	1 02+0 288
	201+05311

	a Aminobutirat
	0 132+00498
	0072+00416
	0 0973±0 0352

	Valine
	0 141 ±0 0764
	0467+0 1291
	0767±0 1871

	Cystine
	0 0723+0 0049
	0 798+0 558
	3 05+2 72

	Methionine
	00664+00147
	0 125±00691
	0 227+0 0632

	Isoleucine
	0 0787±0 0242
	0 273+0 06251
	0 753±0 375

	Leucine
	0 237+0 0645
	0427+0 182
	0 856+0 229

	Tyrosine
	0 134+00398
	0272+0113
	0 380±0 0974

	Phenylalanine
	00561±00214
	0 278±0 07581
	0520+0 1441

	Ethanolamine
	0461±0 119
	1 01+0 1331
	0948+0 175

	Ammonia
	6 29+3 59
	4 16±1 55
	571±1 02

	Ornithine
	2 76±2 74
	0 0259+0 0042
	0 0834+0 033

	Lysine
	0302+0112
	0 764±0 254
	1 353+03111

	Histidine
	0 607±0 550
	0 191+00645
	0364±0108


1
p < 0 05 statistically significant to normal breast
2
p < 0 05 statistically significant to tumour tissue obtained 
from patients who did not receive Ukrain
Besides the changes in AAs shown in Table I due to Ukrain treatment the behaviour of pho sphoethanolamine and ethanolamine in cance rous tissue warrants attention Phosphoetha nolamine is greatly increased in cancerous tissue as compared with healthy tissue (x10) whereas the ethanolamine concentration is increased about twofold According to Japanese authors (16) there is a strict correlation between ma lignancy of the tumour measured in terms of the number of mitoses and the proportional increase of phosphoethanolamme in relation to ethanolami ne The depression of the correlation index between these two compounds indicates accor ding to the above mentioned authors a decrease

Ammo acids in tumour tissue of Ukrain-treated patients

in malignancy, and vice versa This finding, according to the Japanese authors, may be of prognostic value clinically As indicated in Table I, after Ukrain application the phosphoethanolamine level rose in the cancerous tissue with a simul​taneous fall of ethanolamine concentration It may therefore, be concluded on the basis of this corre​lation that the malignancy of the tumour decrea​sed after Ukrain treatment

All the changes in the tumour tissue here descnoed were observed only in patients re​ceiving Ukrain and not in the control group

The present paper and previous observations are additional documentary evidence of the use​fulness of Ukrain as an anticancer drug which acts destructively on the metabolic processes of the tumour, as manifested in disturbances of metabolism of AAs and their derivatives
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