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Summary: Ninety six colorectal carcinoma patients were included in a randomised study. 48 were (rea-
ted with Ukrain monotherapy (15 with melastatic and 33 with nonrnelastatic colorectal carcinoma) and
48 with 5-flucrouracit (5-FU)) and X-ray therapy (the same randomised groups). The results of therapy
including clinical, haemalological, 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. Objective response rale in the groug of metastatic colorectal
cancer lreated by Ukrain was 40% There was no registered lumour regression in the group treated by
5-FU. Operability is strongly facilitaled by pretreatment with Ukrain. The survival rate (up to 21 months)
in the Ukrain-trealed patients with 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 melastalic colorectal cancer and lor neoadjuvant therapy of nonmelastatic

colorectal cancer,

Introduction

Ukraine is chemically a Chelidonine thiopho-
sphoric acid derivative: Tris[2-{[5bS-(5ba,6b,
12ba))-5b,6,7,12b,13,14-hexahydro-13-
methyl[1,3)benzodioxolo[5,6-c-]-1,3-dioxolo[4,5-
ijphenanthridinjum-6-of]-ethaneaminy]phosphine-
sulfide 6HCI. {Patent No. 4.970.212. USA, 199Q).
(Fig.1)

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

Fig. 1 Formula ol Ukrain,
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Table | TNM and Dukes' Staging in colon carcinoma
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Palien! group Ukrain Patient group 5-Fluoroutacil
TNM-Staging Dukes' No. of pts. TNM-Staging Dukes’ No. of pts.
1. Cancer of rectum T,NgM, a 1 TuNgMy a 1
TNMg a 4 TaNM, a 2
ToNgMg b, 2 T2NogMy by 3
TNMg b, 4 TN M b, 3
TahoMg ) 4 T3NoMy b 3
TNgMg b2 4 TaNoMo by 2
TaNM, hep [ 4 TN Mg c 2
TNM, c 1 TN,M, c 1
T,NyM, hep c 2 TN M, hep s 4
TaNM, c 1
TNaM, hep c ]
2. Cancer of sigmoid | T,NuM, a ; }‘,NOM(, : :
e o 2 TNM b, 4
ity ° TaN,Mo c 1
ThiM ¢ Z TNM, c 2
TuNi#, hep © 2 TNM, hep c 1
L3
T.N,M, hep c 1
3. Cancer of ascend- | TaNpMg b 2 ;“:"x" hep 22
ing colon T4N,M, hep c 1 TsNxMi hep c
T,NM, hep c 2 47
T NaM, hep c 1
pancreas
4. Cancer of caecum | TyNM, b, 2 T MM, a 1
THNM, bz 2 TalNgMg b, 3
TaNiM, hep c 2 TNM, b, 2
48 T.NM, hep c 2
48

New properties of Ukrain are broadly shown (3-8)
with special immunological activities in vitro, in
vivo and ciinically {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: ES0/029, W122, UKRS-
222; NSC B238865; Nationaf Cancer Institute,
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 resuits 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-
2998, HCT-116, HT29, KM12, KM20L2, SW620)
than the traditionally broadiy-used 5-fluorouracil
(NSC 19893). In the EORTC study Ukrain was
toxic to the colorectal cell line CXRE It was the aim
of this study to show whether there is a corrlation
of the in vitro effects of Ukrain to clinical experien-
ce, and to evaluate the uselulness of Ukrain as a
new drug in the treatment 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 the organism

268



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
campare the results of four groups of patients
with colorectal carcinomas treated with Ukrain or
5-FU and to find new therapeutic possibilities for
these severe diseases.

Patients and methods

96 patients {48 maile) with colorectal carcino-
mas were included in this controlied clinical study
(Table 1). Their average age was 59.7 years. All
tumours were histologicaliy 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 wrilten
agreement for the therapy aiter 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 (1983)
amendments. Randomisation 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
treated with Ukrain (33 patients);

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

4) non-metastatic colorectal cancer patients
treated with 5-FU (33 patients) (2nd control
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 performad in 25 cases, palliative sur-

Ukrain therapy for colorected cancer

gery in 3 cases and 5 patients were treated
without operation. Ukrain-lreated 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-
lfative 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/m? every second day,
injected iv. logether with sail solution (400 mi} to
a total amount of 5.5-6.0 g. The first course of 5-
FU was belore surgery and the second course
after surgery. The symptomatic therapy was the
same for both groups. The Karnofsky index was
between 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, incliding clinical
control and different haematological, immunctogi-
cal and hiochemical parameters, endoscopic and
ultrasound examinations, and assessment of
common and specific reactions after application
of the drugs.

The following methods were used to evaluate
the parameters: lymphocyte subsets were defi-
ned with IKO-31 (CD-8) for T-suppressors (16),
IKO-86 (CD-4) for T-helpers (Moscow Oncological
Centre). The activity of killer celis was determined
with 3H-uridine (22). lmmunoglobulins A, M and G
were found in human sera by radioimmunodiffu-
sion. The phagocytic activity was determined
microscopically by evaluating the phagocytic
activity of neutrophils on staphylococei. The pha-
gocytic index was the average number of bacte-
ria lysed by one neutrophilic cell. Pathomor-
phological 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 randomisalion to death
or to the date of last communication.

The criteria for treatment toxicity were defined
by the World Health Organizalion {23).

Resuits

Group 1 patients with metastatic colorectai
cancer, who had received Ukrain, showed after 5-
6 injections in all cases (100%) from day 10 to 12
improvement of their general condition, decrea-
sed toxic signs, decreased fatigue and vorniting.
reappearance of appetite, reduced subfebrility
and improvement of sleep. Ten patients (66.7%)
alter treatment noticed a local effect such as
decreased rectal bleeding, improvement of fagcal
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. Qbjective decrease in the
size of primary tumours or fiver metastases in
metastatic colorectal cancer after 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 1993, 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 (90.9%) notable
improvement of general condition; in 13 cases
{39.3%) there was a positive local effect, with
decreased local pain; tenesmus and rectat 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 ulceration
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 from those
operated radically.

In both Ukrain-treated groups, toxicity was 0
according to WHQ criteria. No general or local
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negative responses (including allergic reactions)
to administration of the preparation were repor-
ted. Three patients had an increase in body tern-
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- -
tic colorectal cancer showed after 5-FU therapy
subjective deterioration in general condition in
14 cases {93.3%). We observed worsening of
the general stalus, appetite, sleep and appea-
rance of fatigue. Intoxication signs in these
patients increased: nausea (toxicity 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 atter courses of 5-FU therapy. Improvement
of the local status (decrease of tocal pain and
cessation of rectal bieeding) 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
patlients treated by 5-FU in 1993, no one lived
more than 11 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 tevel 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 control 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 to 65.6 after 5-FU therapy. Hepate-, nephro-
and neurotoxicity were observed in 20 cases
{60.6%}); in three cases there was only one course
of 5-FUJ because of loxicity. Of the 15 patients
treated by 5-FU in 1992-1803, 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 tatal
outcome, five were operated radically.

The median values of the haematological, bio-



Table || Median values of haematological, biochemical and
immunological paramelers

UKRAIN The}apy Conteol: FU Therapy
before sher beloce aher

enylfvocyles 108 4012022 402:024  398:036 331:024

teukocytes 10T 9620142 90217 953.099 8662099
ymphocyles 25002400 29TBLAIS  244TeZH6 112210
rod-shaped 1223649 938245 11372244 13872384
segmented 5535£3.7 5376:36 56312231 50552288
eocinophds 3411071 4232098 3542101 28102
monocyles 6224101 543192 5984109 6212116
L pex. tymph, 152:0.29  363:024  162:021 1.08:020
Tdyrmphocytes 398:287 45.89:345 139.28:337 34312323
E-ymphocytes BBT2tA7 10642298 92143 7462138
Thalpar 29045267 3164165 3032211 24082111
Tsuppressor 0042145 23682155 D0.12:28 27431309
H/S ratic 097:007 1.32:011  101:012 088104

149011 347028 1.67:027 1050022

grarular ymphs, %
v 543233 762412 2498:302 2072453

NCativity

phag, activly B6.61:1.33 99.72:205 B546:184 B9.16:265
phag. index 942:1.22 14062134 9872130 946108
SGOT un 0291008 0212003 0.33:007 052204
SGPT un 035:006 0.30:004 0332008 056203
IgA meghmd  288:1.02 4072102 2912082 101056
KM megimt 0.72:0.41 0B85:0.12 0782000 088:02¢4
196G meghtd 12232842 18542221 11951166 14.8451.74
CIX ngAmi 27184373 2023321582 287412202 305432218
Irterieron 17} 153218 21.8:20 15.9:26 10.7:23
projeins gial 75212166 74542205 T44B823.81 £9272:255
bk mg/ 18392322 17924296 18672443 2239:288
sodim mval 14252522 106082788 1423:4.96 133052642
DOISSANTI mval 4152042 4212031 4172056 3982076

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-lymphocyles.

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 19G.

Uikrain therapy for colorected cancer

& T lymph
B lymph

o5 3 8B&Y

belors U aharU bolore SFU  after 5FU

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

T-helper )
W T-supprassor

codnadRgy

afer SFU

belore U afler U before 5FU

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 peripherai blood iymphocytes
(Fig. 6).
11. No negative changes in biochemical status,
Histological examination of tumour areas from
biopsies showed a relative decrease of the ade-
nocarcinoma 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.
Proliferation and development of metastases
during the intervals between biopsies were not
noticed.
The control group with S-fluorouracil therapy
showed in biood examinations:
1. Tendency to decrease in erythrocytes and
lymphocytes.
2. Decrease in the imrunological parameters.
3. Increase of the circulating immune complexes,
4. Decrease of the H/S ratio.
5. Tendency In decrease of the large granulated
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ocnchBNBRE

bofors U after U before SFU  atter 5FU

Flg. 4 Evaluation of naturai kitier {NK} cylotoxicity.

ELGL

WK cyiolox |
o

obhtinhuit

belore U ater U befors SFU  after SFU

Fig. § Evaluation of targe granufar lymphocytes (LGL).

W Perphlymph

,_' I |
belore U after U bofore SFU sfter SFU

Fig. § Evaluation of peripheral blood lymphocytes.

cwdanBRE

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

Results of treatrment with 5-FU in our controi
group do not appear 1o differ from resuils in other
clinical reports. Combination of 5-FU 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 colon carcinomas when
compared with the traditional cytostatic therapy
with 5-FU. The immunostimulating properties con-
nected with the cancerostatic properties of Ukrain
aliow an improvement of the general status of
advanced colorectal cancer patients whose other
possible therapy modalities had already been
exhausted. The most important result achieved by
treatment with Ukrain was the possibility of chan-
ging an inoperable status to operability and
resectability of tumours,

In respect to parameters of colorectal carcino-
ma patients before and after treatment with Ukrain
or S-fluorouracil our studies clearly show advan-
tages of therapy with Ukrain, in contrast to 5-FU
therapy, for all randomised groups. The objective
response-rate in the group of metastatic colorectal
cancers treated with Ukrain was 40%, while there
was no tumour regression in the group treated with
5FU. 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 palients of the control groups
who received generally accepled therapy inclu-
ding 5-FU, we observed worsening of the general
status, appetite and sleep, together with appearan-
ce of fatigue, in §7.9-93.3%. 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
dysrhythmia, with a loxicity 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 78.6%; in the corresponding contral
group it was 33.3%. The survival rale 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 only after 12 months,
For this reason these cases are not included in
the survival rate control. Their resutts will be publi-
shed later.

We have no doubt that Ukrain is a necessary
compeonent in treatment modalities of colorectal
carcinomas. This study has shown that the high
sensibility of human colorectal cancer in the clinic
corresponds 10 the in vitro results of colon cancer
cel lines {17). These results indicate the brood
introduction 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 colorecta! cancer patients and
can be useful 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.
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