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Summary: Ninely six colorectal carcinoma palients were included in a randomised study. 48 were trea-
ted with Ukrain monotherapy (15 with metastatic and 33 with nonmelastatic colorectal carcinoma)} and
48 with 5-fluorouracil (5-FU) and X-ray ltherapy (the same randomised groups). The results of therapy
including clinical, haematclogical, immunological and biochemical parameters show that Ukrain has
favourable properties in the treatment of colon and rectal cancer as a monotherapy because of its mali-
gnoloxic and immunomodulating action. Objeclive response rale in the group of melastatic coloreclal
cancer lreated by Ukrain was 40% There was no regisiered tumour regression in the group trealed by
5-FU. Operability is strongly facilitated by pretrealment with Ukrain. The survival rate (up to 21 months)
in the Ukrain-treated patients wilh nonmetastatic colorectal cancer was 78.6% and 33.3% in a corre-
sponding control group. Ukrain is a new effective drug in the therapy of colorectal cancer, It can be
useful both for the therapy of metastalic colorectal cancer and for necadjuvant therapy of nonmetastatic

colorecltal cancer.

Introduction

Ukraine is chemically a Chelidonine thiopho-
sphoric acid derivative: Tris{2-{[SbS-(5ba,6b,
12ba}}-5b,6,7,12b,13,14-hexahydro-13-
methyl[1,3]benzodioxolo[5,6-¢-]-1,3-dioxolo[4,5-
iljphenanthridinium-6-ol}-ethaneaminy]phosphine-
sulfide 6HCI. (Patent No. 4.970.212, USA, 1990).
(Fig.1)

High toxicity and unsatisfactory results of 5-
fluorouracil require further investigation to find
new agents for colorectal cancer treatment (1, 2).

* Author 10 whom carrespondence should be addressed. Fig. 1 Formula of Ukrain.
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Table { FNM and Dukes' Staging in colon carcinoma
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Patient group Ukrain Patient group 5-Fluoroufacil
TNM-Staging Dukes’ No. of pis. TNM-Staging Dukes’ No. of pts.
1. Cancer of rectum TiNoMy a 1 TiNgM, a 1
TNM, a 4 THNM, 2 2
TNMy by 2 TNgMy by 3
T:NM, by 4 TNMy b, 3
TaNoMg b, 4 TaNM, by 3
TaNoMy b, 4 TNoMy b, 2
Ty M, hep c 4 TNMg [ 2
T.NM, € 1 TN M, c 1
T NyM, hep c 2 TN, M; hep .C 4
TaNM, [ 1
TaN3M, hep c 2
2. Cancer of sigmoid | T,NoM, a 1 ;m a !
TiNoMy by 3 Ly : :
TaNy My ¢ 2 ToNiM c )
TN My c g T‘N:Mo e 3
TNM, hep < T.NM, hep c 1
T.NM, hep [ 1
TaNM,y b, 1
3.Cancerof ascend- | T3NgMp by 2 T;‘N M, hep b 1
ing colon TaN M, bep c 1 T4N;M, hep c 3
T,N4M,; hep [ 2
TJNaM, hep c i
pancreas
4. Cancer of caecum | TaNM, by 2 TNMp a 1
TNM, by 2 TaNgM, b, 3
TN M, tep c 2 T.N,Mg b, 2
48 T.N,M, hep c 2
a8

New properties of Ukrain are broadly shown (3-8)
with special immunological aclivities in vitro, in
vive and clinically {9-13}. The malignotoxic pro-
perties of Ukrain were evaluated on different can-
cer cell culture lines (EQORTC, European
Organisation of Research and Treatment of
Cancer, The Netherlands: £90/029, W122, UKRS-
222; NSC B238865; National Cancer |nstitute,
Bethesda, Maryland, USA NSC: 63 1570-W/1)
{14, 15). It was shown that Ukrain increased
macrophage tumouricidal activity in murine ade-
nocarcinomas (16).

Published results from the National Cancer
Institute, Bethesda, Maryland, USA (17) showed
that Ukrain (NSC 63 1570) had a more than 10C-

fold higher cytotoxic activity on human colon car-
cinoma cell culture lines (Colo 205, DLD-1, HCC-
2898, HCT-116, HT29, KM12, KM20L2, SWE20}
than the traditionally broadly-used 5-fluorouracil
(NSC 19893). In the EORTC study Ukrain was
toxic to the colorectal cell line CXF. it was the aim
of this study to show whether there is a correlation
of the in vitro effects of Ukrain to clinical experien-
ce, and to evaluate the usefulness of Ukrain as a
new drug in the treatrment of colorectal cancer.
The toxic and immunosuppressive influence of
cytostatic agents has adverse effects on homeo-
stasis in colon cancer patients. Oncological the-
rapy would require maximal toxicity against
tumour cells and minimal toxicity to e organism
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with improvement of the immune system. This is
one of the properties of Ukrain (18-21).

The aim of this controlled clinical study was to
compare the resulls of four groups of patients
with colorectal carcinomas treated with Ukrain or
5-FY and to find new therapeutic possibilities for
these severe diseases.

Patients and methods

96 patients (48 male) with colorectal carcino-
mas were included in this controlled clinical stugdy
(Table 1). Their average age was 59.7 years. All
tumours were histologically verified as adenocar-
cinomas of various degrees of differentiation (sta-
ging according to Table | after the Tumour node
metastasis {TNM} classification). All patients were
informed about the therapeutic properties of the
preparation and advised that they might stop
treatment at any time. They gave their wrillen
agreement for the therapy after the Ethic
Commission approved the study. The study was
performed in accordance with the Declaration of
Helsinki (1964), revised in Tokyo (1975), with sub-
sequent Venice (1983) and Hong Kong (1889)
amendments. Randomisalion was carried out
using a computer programme. The study proto-
cols were accepted by the Arzneimittelbeirat at
the Bundesministerium fir Gesundheit, Sport und
Konsumentenschutz, Austria and the Ethic
Commission of Kiev Medical University Clinic.

There were four randomised groups:

1) metastatic colorectal cancer patients treated
with Ukrain (15 patients);

2) non-metastatic colorectal cancer patients
trealed with Ukrain (33 patients);

3) metastatic colorectal cancer patients treated
with 5-FU (15 patients) (1st contret group); .

4} non-metastalic colorectal cancer patients
treated with 5-FU {33 patients) (2nd contro!
group).

in the 1st Ukrain-treated group of 15 patients
with metastatic colorectal cancer, palliative opera-
tion was performed in 12 cases. In the 2nd
Ukrain-treated group of 33 patients, radical sur-
gery was performead in 26 cases, palliative sur-

Ukrain therapy for colorected cancer

gery in 3 cases and 5 patients were treated
without operation. Ukrain-treated groups received
10 injections of 10 mg (two ampoules of 5 mg
each) Ukrain every second day, i.v., total dose:
100 mg. The first course of Ukrain was performed
before operation, followed by an interval of 10

days, and then the identical course was repea- .

ted. Neither chemotherapy nor X-ray therapy was
performed before or during treatment with Ukrain.

in the 1st control group of 15 metastatic colo-
rectal cancer patients, palliative surgery was
performed in 7 cases; two patients received X-ray
therapy. In the 2nd control group of 33 patients,
radical surgery was performed in 23 cases, pal-
fiative surgery in 4 cases and 6 patients were
treated without operation. Eleven patients recei-
ved X-ray therapy. The control groups received
two courses 5-FU 600 mg/m2 every second day,
injected i.v. together with salt solution (400 mi) to
a total amount of 5.5-6.0 g. The first course of 5-
FU was before surgery and the second course
after surgery. The symptomatic therapy was the
same for both groups. The Karnofsky index was
belween 50 and 90% for all patients.

The therapeutic effect was evaluated by com-
parison of the results of the investigations made
before and after the therapies, inciuding cfinical
control and different haematological, immunologi-
cal and biochemical parameters, endoscopic and
ultrasound examinations, and assessment of
common and specific reactions after application
of the drugs.

The following methods were used o evaluate
the parameters: lymphocyte subsets were defi-
ned with IKQ-31 (CD-8) for T-suppressors (16),
IKO-86 (CD-4) for T-helpers (Moscow Oncological
Centre). The activity of killer celts was determined
with 3H-uridine (22). iImmunoglobulins A, M and G
wera found in human sera by radioimmunodiffu-
sion. The phagocytic activity was determined
microscopically by evaluating the phagocytic
activity of neutrophils on staphylococci. The pha-
gocytic index was the average number of bacte-
ria lysed by one neutrophilic cell. Pathomor-
phologicat studies of tumour biopsies were car-
ried out on patients before and after treatment
with Ukrain and with 5-FU. The survival rate was
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measured from the date of randomisation 1o death
or to the date of iast communication.

The criteria for treatment toxicity were defined
by the World Health Organization (23).

Results

Group 1 palients with metastatic colorectai
cancer, who had received Ukrain, showed after 5-
6 injections in alt cases {100%) from day t0to 12
improvement of their general condition, decrea-
sed toxic signs, decreased fatigue and vomiting.
reappearance of appetite, reduced subfebrility
and improvement of sleep. Ten patients (66.7%)
after treatment noticed a local effect such as
decreased rectal bleeding, improvement of faecal
movement and decreased local pain. Colostomy
was postponed in five patients. After two courses
of Ukrain treatment, the Karnofsky index increa-
sed from 60.7 to 72.9. Tumour nodes became sof-
ter and more movable, Objective decrease in the
size of primary tumours or liver metastases in
metastatic colorectal cancer alter Ukrain treat-
ment was noticed in 6 of 15 cases (response rate
40%). Of the four metastatic colorectal carcinoma
patients started on Ukrain therapy in 1983, three
had duration-of-life over 15 months and one
patient is still alive after two years.

Group 2 Ukrain-treated patients with colorectal
cancer showed in 30 cases (80.9%) notable
improvement of general condition; in 13 cases
(39.3%) there was a positive local effect, with
decreased local pain; tenesmus and rectal bleed-
ing stopped. Resectability was achieved in eight
patients. No metastases were seen during opera-
tion. Decrease of bleeding from tumour tissue at
mechanic contact and absence of uiceration
were noted. After two courses of Ukrain treatment
the Karnofsky index increased from 70.6to 79.4.
Of 14 patients in the second group treated by
Ukrain in 1992-1993, 11 (78.6%) are still alive; two
of them were not operated and nine had radical
surgery. Only one patient has died {rom those
operated radically.

In beth Ukrain-treated groups, toxicity was 0
according to WHO criteria. No general or local
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negative responses (including aliergic reactions)
to adminisiration of the preparation were repor-
ted. Three patients had an increase in body tem-
perature up to 38°C during the first three injec-
tions but afterwards the temperature returned to
normal.

Patients in the 1st control group with metasta- -
lic colorectal cancer showed after 5-FU therapy
subjective deterioration in general condition in
14 cases (93.3%). We observed worsening of
the general status, appetite, sleep and appea-
rance of fatigue. Intoxication signs in these
patients increased: nausea (foxicity 2), lethargy
(toxicity 2}, cardiac dysrhythmia (toxicity 1), and
hand-foot syndrome (according to WHO crite-
ria). The Karnofsky index decreased from 63.6 to
55.0 after courses of 5-FU therapy. Improvement
of the local stalus (decrease of local pain and
cessation of rectal bleeding) was observed in
only one case (6.7%) in a patient receiving X-ray
therapy. Objective regression of primary tumour
or metastases was not observed. From the three
palients treated by 5-FU in 1893, no one lived
more than t1 months. In 12 cases (80%) we
observed hepatotoxic or nephrotoxic effects of
5-FU and in five cases chemotherapy was stop-
ped because of an increase of hepatotoxic
effects manifested in two to three-fold increases
in transaminase activity and an increase in biliru-
bin teve! above normal. Nephrotoxic effects were
revealed by the appearance of protein in the
urine and a rise of creatinine by more than 20%.

Patients in the 2nd controt group of colorectal
cancer showed a deterioration in their general
condition in 29 cases (87.9%). Local effect was
registered in only three cases (9.1%) receiving X-
ray therapy. The Karnofsky index decreased from
70.3 10 65.6 after 5-FU therapy. Hepato-, nephro-
ang neurotoxicity were observed in 20 cases
(60.6%); in three cases there was only one course
of 5-FU because of toxicity. Of the 15 patients
treated by 5-FU in 1992-1993, after the 21-months
observation period five are still alive {(33.3%); in
three cases there was radical surgery and in two
cases palliative surgery. Of 10 patients with fatal
outcome, five were operated radically.

The median values of the haematological, bio-



Table H Median values of haemalological, biochermical and

immunological paramelers .
UKRAIN Therapy  Controk: FU Therapy
bekre ahet belore ater
eythrocytes 10dmme 4012022 402:024 398:026 3312024
ltocyles 103 9622142 902:17 9532099 B.662099
Mrphocytes BBOLANY  29.78:4.15 20ATa286 1725211
rod-shaped 1223249 938146 1137244 13572084
sagemented 55.35:3.7 53.76236 5631:271 58552289
eosin0phils 3412071 4231096 354101 282102
monocytes 6222101  54321,92 5984109 &21:1.15
1.per. lyroph. 152023 3632024 1622021 108402
THymphocytes 3381287 45882345 2920:337 4311323
Bymphocytes 8872147 10542298 0342143 V462138
Thelper 2904267 1642165 30322211 2408211
Tsuppressor 0042145 23882155 I012:28 2743309
H/S ratio 0971007 1324011 1.01:012 088:0.14
149011 347:028  167:027 1052022

25434333 37962412 2490:302 27.7:45)

NC-acthily

phag. aclivity 86614133 99.72:205 085462184 09162265
phag. index 9424122 14052134 9872130 9462108
SGOT ua 029:008 0211003 033:007 092:04
SGPT uA 035:006 0.35:004 033:008 (.56:03
gA meghnt 2882102 4072102 2972062 3012055
oM megné 0721011 0852012 0.7820.5) 0982024
G meghni 12232142 18542221 11.8921.65 14.84:1.74
CIK nghn 271841173 2023321582 287412202 305432218
interferon 3] 153418 21.8:20  159:26  10.7:23
proleing ofdl 75214166 T4S542205 T4.48:3.81 69272255
ekt mo/a 18.39:322 17924296 18675443 22.39:2.88
sodium mval 14252522 10682768 M23:496 1338:642
potassiom mval 4151042 4292091 412:056 2.98:0.76

chemical and immunological parameters are
shown in Table il. Positive changes in the Ukrain
trealed group were recognised in the following
parameters:

1. increase in lymphocytes, B-lymphocytes.

2. Decrease in erythrocyte sedimentation rate. *

3. Tendency to increase of T-lymphocytes (Fig. 2);
increase of T-helpers (Fig. 3).

4. Increase in killer cell activity (Fig. 4).

5. Increase in phagocytic activity and phagocytic
index.

6. Normalization of the H/S ratio.

7. Increase in IgG.

Ukrain therapy for colorected cancer

WTiymen |
@8 tymph |

ca BRA&

tefore U aher U bolore 5F alter SFU

Fig. 2 Evaluation of T- and 8-lymphocytes.

. W T-helper

8 T-suppressor

cndnBRER

beloe U afier it belore SFU} afler SFU

Fig. 3 Evaluation of T-helper and T-suppressor cells.

8. Decrease in circulating immune complexes.
9. Increase in large granular lymphocytes (Fig. 5).
10. increase in peripheral blood lymphocytes
{Fig. 6).
11. No negative changes in biochemical status.
Histological examination of turmour areas from
biopsies showed a relalive decrease of the ade-
nocarcinama mass, but an increase of tumour
necrosis. Invading lymphocytes were found.
Some cases showed sclerosis of the stroma of
adenocarcinoma. Production of mature collagen
was seen in the stroma of one case of rectal can-
cer. Necroses appeared in perivascular areas.
Proliteration and development of metastases
during the intervals between biopsies were not
noticed.
The control group with S-fluorouracil therapy
showed in blood examinations:
1. Tendency to decrease in erythrocytes and
lymphocyles.
2. Decrease in the immunological parameters.
3. Increase ol the circulating immune complexes,
4. Decrease of the H/S ratio.
5. Tendency to decrease of the large granulated
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cndnBRERS

bolore U altac ) befoce SFU after 5FU

Fig. 4 Evaluation of natural killer (NK) cytotoxicity,

B NK cytolox |
[ ]

as - MLGL
3 [

e befors U afler U belore SFU  sfter SFU

Fig. § Evaluation of large granular lymphocytes (LGL).

M Fedphdymph |
l l |
belore U aller J before SFUY altee SFU

Fig. 6 Evsluation of peripheral blood lymphocytes.

cundrIRE

lymphocytes.

No positive changes in blood parameters and
immunograms were observed in patients from the
control groups.

The groups treated with Ukrain showed less
bleeding during endoscopic procedures than the
control groups. No wounds were seen after bio-
psy in Ukrain-treated patients in contrast to the

control groups.

Discussion

Resuits of treatment with 5-FU in our control
group do not appear to differ from resuils in other
clinical reports. Combination of 5-FtJ with interfe-

ron-alpha-2b for treatment of colorectal cancer
has not been shown to be more effective (2, 24-
26). No synergistic activity exists between the
combination of 5-FU and alpha-interferon (24).

The present controlled clinical study shows
clearly the major effects, atoxicity and tolerability
of Ukrain in patients with colfon carcinomas when
compared with the traditional cytostatic therapy
with 5-FU. The immunostimutating properties con-
nected with the cancerostatic properties of Ukrain
allow an improvement of the general status of
advanced colorectal cancer patients whose other
possible therapy modalities had already been
exhausted. The most important resuit achieved by
treatment with Ukrain was the possibility of chan-
ging an inoperable status to operability and
resectability of lumours.

In respect to parameters of ¢colorectal carcino-
ma patients before and after treatment with Ukrain
or 5-fluorouracil our studies clearly show advan-
tages of therapy with Ukrain, in contrast to 5-FU
therapy. for ali randomised groups. The objective
response-rate in the group of metastatic colorectat
cancers lreated with Ukrain was 40%, while there
was no turnour regression in the group treated with
5-FU. We observed improvement of general status,
decrease of fatigue, restoration of appetite,
decrease of toxic signs (10-12 days from start of
treatment) in patients treated with Ukrain in 90.9-
100% of cases. In patients of the control groups
who received generally accepled therapy inclu-
ding 5-FU, we observed worsening of the genera!
status, appetite and sleep, together with appearan-
ce of fatigue, in 87.9-93.3%. Local improvement
was registered in 39.3-66.7% cases under Ukrain
therapy and in 6.7-9.1% of 5-FU-treated patients
only if they had concomitant X-ray therapy. In the
group treated with Ukrain we observed disappea-
rance of toxic signs: nausea, lethargy, cardiac
dysrhythmiz, with & toxicity of 0 according to WHO
criteria. In the control group increased signs were
observed: nausea (toxicity 2), lethargy (toxicity 2),
cardiac dysrhythmia (toxicity 1) and hand-foot syn-
drome, according to WHO criteria.

The survival rate up to 21 months in the Ukrain
group was 7B.6%; in the corresponding control
group it was 33.3%. The survival rate was analy-



sed from 14-15 patients in the 2nd and 4th grou-
ps from the years 1992-1993. The remaining 69
patients started their treatment only in 1994, so
too short a time has elapsed for evaluation of the
results, which is reasonable onily after 12 months.
For this reason these cases are not included in
the survival rate control. Their results will be pubk-
shed later.

We have no doubt that Ukrain is a necessary
component in treatment modalities of colorectal
carcinomas. This study has shown that the high
sensibility of huran colorectal cancer in the clinic
comesponds to the in vitro resuits of colon cancer
cell lines (17). These results indicate the brood
intraduction of Ukrain in the treatment of human
colorectal cancer.

Conclusion

This study shows the many advantages of
Ukrain therapy, compared with standard thera-
pies, in patients with colorectal cancer. Ukrain
reduces the primary tumour and metastases in
40% of metastatic colorectal cancer patients and
can be uselul in these cases. With preoperative
and postoperative application of Ukrain, the
results of the treatment were improved so that we
can recommend Ukrain for neoadjuvant therapy
of colorectal cancer.

References

{1} Nichols P.H. et al. Peri-operative moduiation of cellular
immunization in patienlis with colorectal cancer. Clin. Exp.
Immunol., 94, 4, 1993.

{2) Punt C.J. et al. Continuous infusion of high-dose 5-fluo-
rouracil in combination with letcovorin and recombinant interfe-
ron-alpha-2b in pgtients with advanced colorectal cancer, A
Multicenter Phase 2 study. Cancer, T2, 2107, 1953,

{3) Chlopkiewicz B., Marczewska J,, Ejchart A, Anusewska
£., Kozlorowska J. Evaluation of mutagenic, genoloxic and ir-
ansforming propertias of Ukrain. Durgs Expll. Clin. Res., XVIll
{Suppl.}, 31-34, 1992,

(4} Juszkiewicz T, Minta M., Wiodarczyk B., Biemacki B.
Teratological evalustion of Ukrain in hamsters and rals. Drugs
Expil. Clin. Res., XVH! {Suppl.), 23-29, 1592,

(5) Kieinrok Z., Jagiello-Wojtowicz E., Matuszek B.,
Chodkowska A. Basic central pharmaological properties of
thiophosphoric acid alkaloid dervatives from Chelidonium Majus

Ukrain therapy for colorected cancer

L. Pol. J. Pharmacol. Phamm,, 44, 227, 1892,

{6) Kleinrok Z., Jagielio-Wojlowicz E., Nawicky J.W.,
Chodkowska A., Feldo M., Maluszek B. Some pharmacological
properties of prolonged administration of Ukrain in rodents.
Drugs Exptl. Giin. Res., XVill (Suppi.), 93-96, 1992,

(7) Remiszewska M., Wutkiewicz M., Jaslrzebski Z.,
Czyzewska-Szafran H., Danysz A. Phanmacological eflects of
Ukrain in rats and rebbits. Acta Pol, Pharm., 49,43, 1992

(8) Wyczolkowska J., Cruwaj M., Maslinski C. The immuno-
modulating preparation Ukrain doas not induce anaphylactic
sensitization in mice and guinea pigs. Drugs Exptl, Clin, Res.,
XVIif {Suppl.), 35-38, 1232,

(9} Danilos J., Zbroja-Sontag W., Baran E., Kutyicio L.,
Kondratowlcz L, Jusiak L. Preliminary studies en the elffect of
Ukrain {Tris {2-[58BS-(58A,68, 12BA))-58.6,7.128,13,14-
hexahydro-13-methyi{1,3] benzodioxolo{5,&-CJ-1-3-dioxo-
{of4,5,ljphenanthridinium-6-OL}-ethaneaminyljphosphinasul
fide-6GHCI} on the Immunological response in palisnis with
malignant lumouws. Drugs Exptl. Clin. Res., XV (Suppl.), 55-
62, 1992,

{10) Liepins A, Enhancemant of cell mediated lysis on tumor
celfs by Chelidonium Majus L. alkaloids (Ukrain), J. Cancer Res.
Clin. Oncol., 116 {Suppl.), A3 118.10, 1890.

{11) Nowicky J.W., Staniszewski A_, Zbroja-Sontag W., Siesak
B., Nowicky W., Hiesmayr W. Evaluation of thiophophoric acid
alkaloid derivalives from Chelidonium Majus L. ("Ukrain} as an
immunostimulant in patienls with various carcinomas. Drugs
Expll. Clin. Res., XVitl, 139-143, 1991,

{12) Stesak B., Nowicky J.W., Harlozinska A. In vilro eflects of
thiophosphoric acid dervatives from Chelidonium Majus L on
normal lymphocyte subpoptiation, J. Cancer Res. Clin. Oncol.,
116 (Swppl), A3.112.50, 1990.

(13} Sfesak B., Nowicky J.W., Harozinska A. In vitro effecis of
Chelidonium Majus L. alkaloid thiophosphoric acid conjugates
{Ukrain) on the phenolype of normal human lymphocytes. Drugs
Exptl. Clin. Res., XVIif (Suppl.). 17-21, 1992,

{14) Hohenwarter 0., Strutzenberger K., Katinger H., Liepins
A.. Nowicky J.W. Selectiva inhibition of in vitro cell growth by the
antidumour drug Ukrain. Drugs Exptl. Clin. Res., XV (Suppl.),
1-4, 1992.

{15) Lipiens A., Nowicky W. Ukraln Is selectively cytostalic
and/or cylotaxic to hurnan tumour and HIV-infacted cells but not
to human normal cells. Recent Advances In Chemotherapy,
Anticancer Section. Proceedings of the 171h International
Congress of Chemotherapy, Berlin, 1891,

{16) Sotomayor E.. Aad K., Lopez D.M., Liepins A.
Enhancemant of mactophage tumouricidal activity by the alka-
loid derivative Ukrain, In vitro and in vivo siudies. Drugs Expil.
Clin, Res., XVHI {Suppl.), 511, 1892,

(17) Nowicky J.W., Nowicky W., Uepins A. Cylostatic and
cytotoxic efiects of Ukrain on malignan! cells. 8th Mediterranean
Congress of Chemotherapy, Athens, Greece, May 1992 J.
Chemioterapia, 5 (Suppl. 1), 797, 1993

(18} Liepins A., Nowicky J.W. Activation of spleen cell Iytic

67

273

49



50

Susak Y.M.. et al.

aciivity by tha alkaloid thiophosphonic acid derivative: Ukrain. Int.
J. Immunophamacol., 14, 1437, 1992,

{19} Nowicky J.W. New immuno-stimulating anti-cancer pre-
paration *Ukrain®, 13th Inlemational Gongress of Chemotherapy,
Vienna 1983, PS 12 5 33/A-6, part. 288/57.

{20) Nowicky J.W., Llepins A., Stanlszewski A., Slezak B,
Nowicky W., Hiesmayr W. The malignoloxic end immune modu-
ating property of the afkalold derivative Ukrain. J. Cancer Ras.
Clin. Oncol., 118 (Suppl.), VI.09.05, 1992,

(21) Vatanasapt V. et al. Preliminary report on clinical expa-
tisnca in the usa of Ukrain. Thal Cancer J., 17, 20, 1891,

{22) Kampf M. et al. Soma problems involving in vitro calfular
cytotaxicity assay. Nall, Cancer Invest., 37, 37, 1873.

67

{23} Miller A. et al. Reporling resulls of cancer lreatment,
Cancer, 47, 207, 1581.

{24) Pittman K. et al. Pharmacokinatcs of S-fluorouracil in
colorectal eancer patients receiving interferon, Ann. Oncol., 4,
515, 1993.

{25) Tsujimura T. et al. Trealment of advanced gastric and
colorectal cancer with 5-FU, lsucoverin and Interderon-alpha.
Gan.To. Kagaku. Ryoho, 20, 493, 1993, )

{26) Mitorni T. &t al. Randomized controlled study on adjuvant
Immunotherapy with PSK In curatively resected coloractal can-
cer. The Cooperative Study Group of Surgical Adjuvant Immuno-
chemotherapy for Gancer of Coton and Reclum. Gan. To.
Kagaku Ryoho., 16, 2241, 1989.

274



