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New anticancer drug UKRAIN 
 
 
SUMMARY 
 
 
WHAT IS UKRAIN 
 
Ukrain is a special extract from greater celandine using for the treatment of cancer.  
 
 
BACKGROUND 
 
Greater celandine (Chelidonium majus L.) is well known in herbal medicine since 
more than 3,000 years. The latex of greater celandine has been used mostly to treat 
skin warts. However, internal use of celandine is strongly limited due its high toxicity. 
By means of a patent processing method a product was developed which can be 
administered intravenously and has affinity to cancer cells. The inventor named this 
product Ukrain after his country of birth.  
 
 
REGULATORY STATUS 
 
This drug has been approved as standard anticancer medication in United Arab 
Emirates (registration no. 4987-6179-1), some countries of Europe (for example, 
Ukraine: first approval on October 18, 1998, #3641, re-approval on September 2, 
2003, #3641), Mexico (No. 036M2005 SSA). Ukrain has also been designated as an 
Orphan Drug for pancreatic cancer in the USA (Designation Request #03-1693) and 
also in Australia (File 004/009839). Ukrain has been presented 264 times at 
international scientific congresses and symposia as for example International 
Congresses of Chemotherapy, Annual Meetings of the American Association for 
Cancer Research, NCI – EORTC Symposium on New Drugs in Cancer Therapy and 
many others. 1997, at the 20th International Congress on Chemotherapy in Sydney, 
Australia, a whole sectional meeting was devoted to UKRAIN. Ukrain has been 
subject of 257 research publications. 
 
 
PROPERTIES AND MECHANISM OF ACTION 
 
Ukrain is the first and only anticancer drug accumulating during minutes after 
administration in cancer cells (slide 1-3). Because it triggers apoptosis in cancer cells 
(slide 4) this drug is only toxic against cancer cells while, in contrast to chemotherapy, 
at therapeutic dose it leaves healthy cells undamaged (slide 5, slide FU). 
 
Through its antiangiogenic properties this medicine encapsulates tumours, thereby 
making them accessible to surgery (slides 6-7). 
 
Ukrain has a unique mechanism of action that is definitively different from other medicinal 
products. In short, Ukrain induces apoptosis of cancer cells by inhibition of the 
polymerisation of tubulin; this results in a stop of cell growth in the G2M-phase. This 
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mechanism is clearly different from that of gemcitabine (an analogon of pyrimidine; instead 
of cytidine, gemcitabine-triphosphate is build into the DNA-helix and DNA-synthesis stops) 
as well as of erlotinib (which is a selective inhibitor of tyrosine-kinase; cell growth is stopped 
by blocking the transmission of growth signals via the human epidermal growth factor 
receptor). Ukrain has therefore an innovative mechanism of action, different of the action of 
these two medicinal products. 
 
In addition, this preparation has an immune-modulating effect (slide 8 kiss), whereby 
it improves the general condition of patients and does not only prolong their lives but 
in many cases also affects a recovery (slide 9, breast cancer). 
 
Due to its therapeutic index (ratio of therapeutic dose to the toxic one) of 1250 – on 
contrary to common cytostatics with TI of 1.4-1.8, the dose range which has been 
toxic to cancer cells had no noxious effects on the patient’s body. Probably this is the 
reason why Ukrain does not provoke necroses when being administered 
intramuscularly as well. This unique capacity has been proven in many studies by 
researchers from various countries with, in total, 16 malignant and 9 normal cell lines:  
 

• Hohenwarter et al, 1992: human osteosarcoma and melanoma cell lines; 
human endothelial cells from umbilical vein. 

• Cordes et al, 2002: human tumor cell lines MDA-MB-231 (breast), PA-TU-
8902 (pancreas), CCL-221 (colorectal), U-138MG (glioblastoma); human skin 
and lung fibroblastic cells HSF1, HSF2 and CCD32-LU. 

• Roublevskaia et al, 2000 (Anticancer Research): ME180 and A431 carcinoma 
cell lines; HaCaT normal human keratinocytes. 

• Gagliano et al, 2007: glioblastoma MI cell lines T60, T63 and glioblastoma. 
• Habermehl et al, 2006: Jurkat A3 T-lymphoma, caspase-9 DN expressing 

Jurkat, caspase-8 and FADD negative Jurkat, CD95/TRAIL-resistant Jurkat 
A3, and Bcl-2 overexpressing Jurkat cells; Jurkat J16 control cells, cFLIP-L 
expressing Jurkat cells.   

• Panzer et al, 1998: HeLa human cervical carcinoma and Hs27 (human foreskin 
fibroblasts), WHCO5 (squamous oesophageal cancer); Graham 293 
(transformed human embryonic kidney) and Vero (transformed African green 
monkey kidney). 

 
229 scientists from 22 countries at 58 research institutions and state universities 
worked extensively on the effects of Ukrain. This agent has been revealed to inhibit 
tubulin polymerisation (Panzer 1998, Ramadani 2000), to cause the cell cycle arrest of 
cancer cells in G2/M phase with cyclin CDK1 and CDK2 upregulation  (Roublevskaia 
et al, 2000) with selective apoptosis induction in cancer cells (Lanvers-Kaminsky et al, 
2006) through mitochondrial caspases activation (Habermehl et al, 2006) in intrinsic 
cell death pathway (Mendoza et al, 2006). Ukrain caused also downregulation of 
metalloproteinases expression (Gagliano et al, 2006).   
 
Many preclinical studies have proven the efficacy of Ukrain against various human 
cancer cell lines, including cisplatin-resistant cell lines. One of the most important of 
these studies - the research at the National Cancer Institute (Bethesda, Maryland, 
USA) where Ukrain was tested on the screening panel with 60 cell lines from eight 
human cancer types and revealed to be malignotoxic (toxic for cancer cells) against 
all the solid cancer cell lines tested. As the common anticancer drugs are toxic both 
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against cancer and normal cells they are named cytostatics – Ukrain, on the contrary, 
is toxic only against cancer cells and therefore is named malignocytolytic drug.  
 
 
These preclinical results were then confirmed in randomised and controlled clinical 
studies as well as in many clinical observations on various malignant tumours like 
pancreas, colorectal cancer, prostate, lung, breast, ovarian, stomach cancer, melanoma 
and others.  
 
 
PANCREAS CANCER 
 
As world leading expert in pancreas carcinoma treatment Prof. H.G. Beger of the Ulm 
University, Germany, author of 21 books and more than 600 scientific publications 
was unsatisfied with the results of the therapy in this very aggressive cancer, he was 
looking for new therapy modalities. Prof. Beger paid attention on the medicine Ukrain 
and started in vitro tests. In the tests with pancreas cancer cell lines Jurkat, MiaPaCa2, 
AsPC1, BxPC3 und THP-1 the researchers of Prof. Beger’s group revealed Ukrain 
has a strong malignocytolytic effects on these cell lines. The mitotic analysis revealed 
mitotic arrest of cancer cells in the prophase and/or metaphase. This was a very 
important study to clarify the exact mechanism of action of Ukrain.  
After the researchers from the University of Ulm have proved in vitro the efficacy of 
Ukrain against pancreas cancer cell lines and revealed the mechanism of action of 
Ukrain, Prof. Beger reviewed preclinical toxicity data, ascertained the safety of the 
drug and performed a pilot clinical trial 
 
In this study 90 patients with histologically verified inoperable pancreatic cancer were 
treated in a controlled, randomised study at the University of Ulm (Germany). 
Patients in Group A received the standard chemotherapeutic drug Gemcitabine 1000 
mg/m2 body area, those in Group B received 20 mg UKRAIN, and those in Group C 
received 1000 mg/m2 Gemcitabine followed by 20 mg UKRAIN per week. Survival 
rates after 6 months were 26% in the gemcitabine group, 65% in Ukrain Group B and 
74% in the combination Group. The results showed that in inoperable advanced 
pancreatic cancer, survival rates were doubled using UKRAIN in combination with 
gemcitabine. 
 
The recent clinical study by Gansauge et al, 2007 provided additional data on the 
benefit of a combined, adjuvant treatment with Ukrain and gemcitabine. The relapse-
free survival time was 21.7 months, and median survival 33.8 months compared to 
20.4 months (Kurosaki et al, 2004), what is clearly better compared to the literature. 
The actuarial survival rates were 86.7% after one year, 76.6% after two years, 46.7% 
after three years and 23.3% after five years (these patients are still alive).  
 
Again, this publication supports the efficacy (and safety) of the use of Ukrain as it 
demonstrates a considerable prolongation of survival compared to what is known 
from literature. 
 
Patients in the study by Gansauge et al, 2002 on palliative treatment of pancreas 
cancer were further observed after the conclusion of the study and it was noted that 
UKRAIN was well tolerated and could be administered without complications to all 
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patients. UKRAIN brought about a significant increase in survival time in comparison 
to therapy with Gemcitabine alone. Combination therapy with Gemcitabine and 
UKRAIN showed no advantage over monotherapy with UKRAIN. In the gemcitabine 
group the longest survival was 19 months, in the combination group 26 months, 
whereas in the Ukrain alone group three patients lived longer than 28 months and 
were still alive at the time of publication.  
 
As a consequence of the results of this study the doctors from the University of Ulm 
recommend UKRAIN monotherapy in the palliative treatment of advanced pancreatic 
cancer – one of the most aggressive and resistant to treatment. 
 
In another study by Prof. Zemskov et al. (National Medical University Kiev, Ukraine) 
42 patients with pathologically verified pancreatic cancer were randomly enrolled in 
either of two groups: one group received vitamin C plus UKRAIN, the control group 
vitamin C plus best supportive care. The UKRAIN therapy dose was 10 mg 
intravenously every second day, to a total of 100 mg per patient. The survival rate 
after one year was 76% in the group treated with UKRAIN as opposed to 9.5% in the 
control group. The survival rate after two years was 48% in the UKRAIN-treated 
group with the longest survival of 70 months, and 5% in the control group. This study 
confirmed that best results can be achieved with Ukrain monotherapy.  
 
A total of 28 patients with pancreatic adenocarcinoma were treated with Ukrain 
between August 1997 and December 2003 in the clinic Villa Medica, Germany. All 
the patients presented with advanced and/or metastatic disease that made curable 
radical surgery impossible. Twenty-one patients had previously been treated with 5-
fluorouracil or gemcitabine, but due to disease progression this therapy was 
discontinued. Seven patients rejected conventional chemotherapy. Ukrain was 
administered at a dose of 20 mg three times a week for the first three months and then 
at a dose of 20 mg once a week for 4 months (total dose: 320 mg). Ukrain was 
generally well tolerated. Partial remission was achieved in 24 cases (85.7%) while 
four patients (14.3%) did not respond to treatment. Twenty-four patients described 
their quality of life during Ukrain treatment as “good”, and all the patients noted 
improvement in their general condition after treatment with Ukrain. The mean 
survival of the patients treated with Ukrain was 26.1 months.  
 
These results demonstrate efficacy of Ukrain against one of the most aggressive and 
resistant cancer. This action observed both in vitro and in clinic. This is the reason for 
wide efficacy of this drug in various tumors.  
 
 
COLORECTAL CANCER 
 
In the in vitro screening program of National Cancer Institute in Bethesda, USA, the effect 
of Ukrain (NSC 631570) on colon cancer cell lines among other was examined (slide …).  
UKRAIN showed a pronounced growth-inhibiting effect in colorectal cancer cell lines, 
which in higher concentrations developed into a cytolytic effect leading to a reduction in 
cell biomass. 5-Fluorouracil, the standard chemotherapeutic agent to treat colon cancer 
actually, (5-FU, ascribed code: NSC 19893) was examined under identical conditions and 
the dose-response curves for 5-FU showed inhibition only in 8 human colon cancer 
cell lines in a 10-3.5 molar sample concentration, which is 10 times higher than the 
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concentration of Ukrain. No lethal effects could be achieved with 5-FU on human 
colon cancer cells with this method; nevertheless the NCI judged that the anticancer 
activity of this compound was outstanding. The dose-effect plots of 5-fluorouracil were 
much flatter than those for Ukrain, and only in single cases and extremely high doses, 
displayed complete growth inhibition but not malignocytolytic effect as in the case of 
Ukrain (slide ). In this study Ukrain confirmed its malignocytolytic effect.  
 
These promising results found confirmation in two randomised clinical trials. 96 
patients with colorectal carcinomas were included in a randomised study conducted 
by Prof. Susak and Prof. Zemskov (National Medical University Kiev, Ukraine). 48 
patients were treated with UKRAIN (15 of them with metastasising and 33 with non-
metastasising colorectal tumours) and 48 patients were treated with the 
chemotherapeutic drug 5-FU and radiotherapy. The survival rate after 21 months was 
78% in the group treated with UKRAIN and 33% in the group treated with 5-FU and 
radiotherapy. 
 
In another trial, 48 patients with rectal carcinomas participated in a randomised study 
carried out by Acad. Bondar and Prof. Borota (Regional Cancer Centre, Donetsk 
Medical University, Ukraine). 24 patients received high-dosage radiotherapy and a 
therapy series with 5-FU before the operation, and another 24 patients received one 
series of UKRAIN therapy before the operation (10 mg every second day, to a total of 
60 mg) and one series after the operation (to a total of 40 mg). During the following 
14 months, 25% of patients who had received 5-FU and radiotherapy had relapses but 
only 8.3% of patients who had received UKRAIN. In the two years after this, 33.3% 
of patients who had received 5-FU and radiotherapy had relapses but only 16.7% of 
the patients who had been treated with UKRAIN. 
 
 
PROSTATE CANCER 
 
The effect of Ukrain on the prostate cancer has been studied by several research 
groups in vitro. The group from Rochester University, USA used the cell line LNCaP 
Ukrain induced morphological changes with cells becoming elongated and spindle 
shaped. Flow cytometry revealed a dose-dependent increase in the number of 
apoptotic cells. At 3.5 μM, Ukrain treatment resulted 73% of cells G2/M-phase 
compared to 10% of control cells. Although the number of cells in G2/M-phase 
decreased with increasing dose, the number of apoptotic cells increased. UKRAIN was 
found to up-regulate the expression of the cyclin-dependent kinase inhibitor, p27 (Roublevskaia 
et al., 2000). 
 
This malignocytolytic effect was confirmed in clinic. 74 patients with prostatic 
carcinoma were involved in a controlled study at the Villa Medica Clinic (Edenkoben, 
Germany). These patients had already been treated according to all conventional 
therapy protocols, and due to relapse and/or progression of the disease had no further 
conventional options available. They were treated with UKRAIN, and partially at the 
same time with local hyperthermia, and the following results were obtained: complete 
remission (full tumor disappearence) in 73% of patients and partial remission (partial 
tumor disappearence) in 22%, with only 5% of patients showing no effect on the 
progress of the disease (slide …). Many physicians also observed tumor remissions 
after the out-patient treatment of prostate cancer. 
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BREAST CANCER 
 
The effect of Ukrain on breast cancer has been studied in vitro on the cell line MDA-
MB-231 (Cordes et al, 2002) and in vivo as well.   
 
In a study from Miami University, USA, BALB/C mice (15 animals) received 
subcutaneous injection of transplantable rapid growth mammary adenocarcinoma (D1 
DMBA-3). On day 14, in the group receiving intravenous treatment with Ukrain, 
tumour growth had slowed down significantly (p<0.05). These data indicate that in 
vivo effects of Ukrain against the development of mammary tumours may be due, at 
least in part, to its ability to restore macrophage cytolytic function (Sotomayor et al., 
1992). 
 
75 patients with breast cancer (clinical stages I, II, III, T1-3N0-2M0, ages up to 70 
years) were the subject of a controlled clinical study conducted at the University 
Grodno (Belarus). They were divided into three groups, with 25 patients in each. 
Those in the first group received UKRAIN prior to their operation in the dosage of 5 
mg every second day, to a total dosage of 50 mg, while those in the second group 
similarly received 10 mg of UKRAIN every second day to a total dosage of 100 mg. 
Those in the third (control) group were not treated with UKRAIN before their 
operation. 
After treatment with UKRAIN, hardening of the tumor, and proliferation of 
connective tissues were observed. The ratio of T4/T8 lymphocytes increased by 30%. 
Eight to ten weeks after surgery, levels of ESR (a blood test to monitor inflammation 
in the body, which routinely increases after an operation) were found to be little more 
than half as high in the groups that had received UKRAIN, compared with the control 
group. This indicated faster post-operational healing and improvement in general 
condition of patients from the groups receiving UKRAIN. 
The patients who were treated with a higher dosage of UKRAIN reported slight pain 
in the cancer area, and a slight increase in fever. However, faster tumour remission 
was observed in these patients.  
The tumours appeared harder and slightly enlarged after UKRAIN therapy, and were 
easier to detect by ultrasound or radiological examination. Metastatic lymph nodes 
were also hardened and sclerotic (fibrous). Through this hardening process under the 
influence of UKRAIN, tumours and metastatic lymph nodes were clearly demarcated 
from healthy tissue and therefore easier to remove. 
Complications such as prolonged lymphorrhoea (leakage of lymph), skin necrosis 
(death of skin tissue), suppuration of the wound, and pneumonia, all occurred in 
patients from the two UKRAIN groups at only half the rate than they appeared in 
patients from the control group. 
Based on the results of this study the scientists from the Medical University Grodno 
recommended the use of UKRAIN, at the higher dosage, before all breast cancer 
operations. 
 
 
LUNG CANCER 
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In the tests of NCI Ukrain has been proven to be effective against both most important 
variants of lung cancer – non-small cell lung cancer and small lung cancer (slide). Its 
efficacy was later confirmed in a clinical study (Staniszewski et al, 1992) as well as in 
many clinical observations.  
 
 
 
MELANOMA  
 
In several tests the effect of Ukrain on melanoma cell lines was evaluated. High 
uptake of Ukrain in melanoma cells in vitro was revealed in the study Hohenwarter et 
al, 1992.  

Antimetastatic effect of Ukrain in mice with melanoma B-16 was studied. Ukrain was 
shown to inhibit the growth of the primary tumour and its metastases (Zemskov et al., 
1996).  

These results were confirmed in clinic. A long lasting benefit (12 years of no 
recurrence) was observed in a patient with a malignant nodular stage III melanoma, 
echo-reflexing zones in the ultrasound-scan of the liver and positive melanin 
excretion indicating diffuse metastasing at the time of diagnosis and who was 
subsequently treated with Ukrain (10 mg i.v., twice weekly) for 21 months (Hamler et 
al, 1996).  
 
 
BRAIN TUMORS 
 
The effect of Ukrain on the expression of genes and proteins involved malignant 
growth in the cultured human glioblastoma cells (brain tumor) was investigated by the 
research group of Milano University, Italy.  
Three human glioblastoma cell lines T60, T63 and GBM were treated with three 
concentrations of Ukrain (0.1, 1 and 10 µmol/l). Untreated cultures served as controls. 
The high dose (10 µmol/l) significantly reduced cell proliferation after 48 h and 72 h. 
There was also a tendency to downregulation of MMP-2 and SPARC 48 and 72 h 
after incubation with Ukrain. Ukrain influences some major aspects of progression in 
human glioblastoma cells, such as cell proliferation and the expression of a pivotal 
protein in the mechanisms, leading to tumor cell invasion and survival. Thus, Ukrain 
may have some potential for the therapy of brain tumors, and could well also help 
extend our understanding of the mechanisms of this anti-tumor and chemopreventive 
potential (Gagliano et al, 2006).  
 
Successful use of Ukrain in the patients with brain tumors are illustrated in the 
following case reports. 
 
In a 25 year old male patient a left sided, frontal chestnut-sized tumour was diagnosed 
and extirpated sub-totally. Histological examination demonstrated an anaplastic grade 
III astrocytoma. Treatment with Ukrain was started 7 weeks after the operation 
(cycles of 2x20 mg iv/w, for 5 weeks, with 2w treatment-free intervals between 
cycles). The tumour progression slowed down and the patient was still in good 
condition two years later (Steinacker et al, 1996). 
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In a 33 months- old female patient an astrocytoma of the optic nerve was diagnosed 
and extirpated sub-totally. The tumor progressed over the next 52 months. The patient 
received neither chemotherapy nor radiation. Treatment with Ukrain was started 52 
months after the first operation (2 mg to 15 mg i.v., up to a total dose of 723 mg 
Ukrain over 13 months). Disease progression was slowed down and an almost stable 
condition was achieved (Steinacker et al, 1996a). 
 
Another case of a 13-years old girl with a 2.2 cm large tumour in the region of the 
septum pellucidum, extending into interventricular foramina and obstructing the 
cerebrospinal fluid pathway. Following two previous interventions to evacuate the 
epidural hamartoma to drain the left ventricle due to hydrocephalus, the patient 
underwent partial tumour extraction. On histological examination a giant cell 
astrocytoma was found. Three months later treatment with Ukrain was started (2x5 
mg i.v./week, 6 months) and remission was achieved. Tumour nodules seen in the CT 
diminished in size, three of five non-operated tumour nodules completely 
disappeared, as well as a CSF pathway obstruction and the neurological condition 
improved (Nowicky et al, 2003). 
 
 
OESOPHAGEAL CANCER 
 
The efficacy of Ukrain in oesophageal cancer has been proven in vitro and then in a 
case report. 
 
A patient with poorly differentiated squamous cell oesophageal carcinoma, inoperable 
according to clinical and X-ray contrast examinations, was treated first with 40 
courses of radiation (maximal dose), followed by three courses of chemotherapy 
(cisplatin, methotrexate, bleomycin) without response. Nine months after the diagnose 
had been established, treatment with Ukrain was started (20 mg every 2nd day for 2 
weeks, followed by 10 mg every 2nd day up to 230 mg). The patient was free of tumor 
recurrence up to the last observation 42 months later (Vyas et al, 1996). 
 
It is well-known that often agents with promising preclinical results failed in clinical 
trials. This was not the case for UKRAIN where clinical use always confirmed good 
preclinical results. Moreover, Ukrain is effective also in cancer types where no in 
vitro study has been performed so far.  
 
 
BLADDER CANCER 
 
28 patients with carcinoma of the bladder were divided into three groups for a 
prospective controlled clinical trial using either one, two or three cycles of UKRAIN 
therapy, with a two-week interval between cycles. Each cycle consisted of 10 mg/day 
intravenously, over 10 days. Tumors were assessed by cystoscopy and ultrasound 
before and two weeks after the end of treatment. Response to therapy (complete or 
partial remission) was observed in four from nine patients receiving one cycle of 
UKRAIN, in five from ten receiving two, and in eight from nine receiving three 
cycles. In no case was any growth of the tumour observed. No adverse events were 
reported. The authors concluded that better results are obtained with longer treatment. 
(Uglyanica et al, 1998). 
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STOMACH CANCER  
 
There are also case reports with successful treatment of stomach cancer with Ukrain. 
 
 
PROTECTION AGAINST RADIATION   
 
Ukrain (0.4 mg/kg i.p) has been revealed to exert a protective effect on the endocrine 
system of irradiated rats. The numbers of thyroid hormone receptors and intracellular 
glucocorticoid receptors were normalized in NSC 631570-treated animals following 
short-term whole-body γ-irradiation (1 Gy) of rats (Luksa-Lichtenthaler et al, 2000a, 
b). 
 
Animal studies showed that Ukrain conferred protection against the effects of irradiation. 
Mice subjected to a total body gamma irradiation corresponding to the LD70 – LD90, 
showed a significantly higher survival rate (50-60% increase; p<0.05) when treated 
intraperitoneally with NSC 631570 at dose levels between 0.2 mg and 1.4 mg/kg. The 
highest survival rate was achieved when NSC 631570 was administered between 6 hours 
before and 3 hours after radiation. Several similar reports support the notion that NSC 
631570 has radioprotective properties worthy of further investigation (Boyko et al, 1998a-
d). 
 
The effect of NSC 631570 as a radioprotective agent in normal human skin and lung 
fibroblasts was investigated using flow cytometry. Exponentially growing human cell 
lines were exposed to NSC 631570 (0.1-50 μg/ml) for 1, 3 and 24 h or with additional 
exposure to radiation (1-10 Gy). Cells were also exposed to NSC 631570 (1.0 μg/ml) 
for 24 h followed by radiation (2-8 Gy). Endpoints examined were: cytotoxicity, 
induction of apoptosis, cell cycle progression and TP53 and p21 protein expression. 
The following cell lines were used: MDA-MB-231 (human mammary tumour), PA-
TU-8902 (pancreatic tumour), CCL-221 (colorectal tumour), U-138MG 
(glioblastoma), HSF1, HSF2, and CCD32-LU (all human lung fibroblast). NSC 
631570 showed differential time- and dose-dependent inhibition of cell growth. The 
tumour cell lines exhibited greater sensitivity towards NSC 631570 than the normal 
skin and lung fibroblast lines. In combination, NSC 631570 and irradiation enhanced 
cytotoxicity for CCL-221 and U138MG cells but not for MDA-MB-231 or PA-TU-
8902 cells. NSC 631570 was found to induce a radioprotective effect in normal 
human skin and lung fibroblasts. As determined by flow cytometry, NSC 631570 
treatment resulted in an accumulation of CCL-221 and U-138MG in G2/M-phase. Its 
protective effect in normal human fibroblasts suggested that NSC 631570 could have 
beneficial properties while using in clinic combined with radio therapy (Cordes et al, 
2002). 
 
Physicians reported about beneficial effects of combined using Ukrain and radiation 
therapy: radiotherapy was better tolerated and side effects were alleviated.  
 
 
DRUG INTERACTIONS 
Analgesics (morphine) 
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Conflicting evidence on the ability of UKRAIN to exert antinociception effects exist. 
In the writhing test in mice, 3% acetic acid was injected i.p. into mice previously 
treated with UKRAIN and 5 minutes later, the number of writhing episodes was noted. 
No therapeutic benefit was noted. However, in the hot plate test, UKRAIN given i.p. 
at 19 mg/kg, but not at 9.5 mg/kg, had a significant antinociceptive effect 15-60 
minutes after administration. In addition, repeated i.p. administration of UKRAIN at 
doses of 2.375, 4.75, 9.5 and 19 mg/kg over 10 days was shown to be equivalent to 
0.1 mg/kg morphine (Jagiello-Wojtowicz et al, 1996). UKRAIN has also been shown 
to interact with some analgesics: the analgesic action may be increased or impaired, 
depending on the pain model used. It was established that, during simultaneous 
treatment with morphine and UKRAIN over several days, the analgesic effects of 
morphine, as well as those of UKRAIN, were completely nullified (writhing test). 
Similarly, the antinociceptive effect of both single and repeated administration of 
UKRAIN was completely antagonised by naltrexone (Jagiello-Wojtowicz et al, 1998). 

Anti-epileptics  
UKRAIN significantly (p<0.001) enhanced the anticonvulsive action of valproate in a 
mouse electroshock-induced seizure model. This was observed with UKRAIN doses of 
9.5 and 19.0 mg/kg, but not at 4.75 mg/kg. No significant influence on the activity of 
other anti-epileptics (diazepam, carbamazepine, diphenylhydantoin, phenobarbital) was 
observed (Jagiello-Wojtowicz et al, 1992). 
 
 
CONCLUSION 
 
To date UKRAIN has been tested on more than 100 cancer cell lines and has proved 
its malignotoxic effect against all of them, including pancreatic cancer cell lines and 
cell lines which were resistant to the chemotherapy drug cisplatin, as well human 
tumour xenografts. The wide spectrum of efficacy of Ukrain was confirmed in the 
following pilot study. 363 cancer patients with 47 different types of tumours were 
treated with UKRAIN between September 1997 and January 2003 at the Villa Medica 
Clinic (Edenkoben, Germany) under the medical direction of Dr. Aschhoff. These 
patients had already exhausted conventional means of therapy without success, and 
because of relapse and/or continued progression of the disease, UKRAIN therapy was 
undertaken. Nevertheless, the following rates of recovery (full remission) were 
achieved: breast cancer 31%, colorectal cancer 16.7%, lung adenocarcinoma 7.7%, 
small-cell lung carcinoma 21%, astrocytoma (brain tumor) 66.6%, neuroblastoma 
60%, seminoma (testicular cancer) 75%, bladder carcinoma 50% (Aschhoff, 2003). 
 
Toxicity studies, preclinical and clinical studies revealed Ukrain to be non-toxic and 
its use is safe. Because it triggers apoptosis in cancer cells Ukrain is only toxic against 
cancer cells while, in contrast to common chemotherapy, it leaves healthy cells 
undamaged. Through its antiangiogenic properties this medicine encapsulates tumours, 
thereby making them accessible to surgical intervention. In addition, Ukrain has an 
immune-modulating effect, whereby it improves the general condition of patients and 
does not only prolong their lives but in many cases also effects a recovery. 
 
All this was the reason for physicians to use this medicine in the treatment of cancer 
patients also in many countries where an application for marketing authorisation for 
Ukrain has not been applied yet.  
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We allow us to publish here the references of physicians from these countries.  
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