
Previously we demonstrated that the expression of fusogenic membrane proteins (FMG) of measles virus (MV-H/F) can synergistically 
enhance chemotherapy.  In this study, we used median-effect anal. to evaluate whether the expression of respiratory syncytial virus 
(RSV-F), as well as vesicular stomatitis virus (VSV-G) can also synergistically enhance chemotherapy.  Furthermore we elucidated by 
western blot anal. some mol. pathways that might be responsible for this effect.  We showed in colorectal cancer cell lines that the 
expression of MV-H/F, but also of RSV-F, as well as VSV-G can synergistically enhance p53-independent clin. relevant chemotherapy 
(FOLFOX) over most of the cytotoxic dose range.  In a s.c. HT-29 colorectal xenograft model, we demonstrated that the administration 
of replication-deficient adenovirus vectors encoding MV-H/F, RSV-G or VSV-G in combination with FOLFOX significantly enhanced 
treatment outcome when compared to the treatment with each compd. individually.  The anti-neoplastic efficacy of RSV-F was 
somewhat better than that of MV-H/F and both were statistically significantly more efficacious than VSV-G alone or in combination with 
chemotherapy.  Treatment efficacy was further significantly improved when the replication-deficient FMG encoding vectors were 
trans-complemented for replication with a replication-restricted oncolytic adenovirus to improve tumor transduction efficiency.  The 
combination of FMG expression, chemotherapy and trans-complementing oncolytic vectors resulted in a significantly better treatment 
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Purpose:This phase II study investigated the efficacy and safety of cetuximab combined with std. oxaliplatin-based chemotherapy 
(infusional fluorouracil, leucovorin, and oxaliplatin [FOLFOX-4]) in the first-line treatment of epidermal growth factor receptor-expressing 
metastatic colorectal cancer (mCRC).  Patients and Methods: The activity of cetuximab plus oxaliplatin was investigated in colon 
cancer cell lines and xenograft models.  In the clin. study, patients with mCRC received on day 1 of a 14 day cycle, cetuximab (initial 
dose 400 mg/m2 during week 1, then 250 mg/m2 weekly) followed by FOLFOX-4 (oxaliplatin 85 mg/m2 on day 1; leucovorin 200 
mg/m2 on days 1 and 2, followed by fluorouracil 400 mg/m2 bolus then 600 mg/m2 i.v. infusion during 22 h on days 1 and 2).  
Results: The preclin. studies confirmed the supra-additive activity of cetuximab to oxaliplatin.  In the clin. study, 43 patients were 
included, with a median age of 65 years (range, 43 to 78 years).  Response rates (RRs) were 79% (unconfirmed) and 72% (confirmed), 
with 95% disease control.  Median progression-free survival (mPFS) and median duration of response were 12.3 and 10.8 mo, resp.  
Ten patients (23%) underwent resection with curative intent of previously unresectable metastases.  After a median follow-up of 30.5 
mo, median overall survival (mOS) was 30.0 mo.  Cetuximab did not increase the characteristic toxicity of FOLFOX-4 and was 
generally well tolerated.  Conclusion: Cetuximab in combination with FOLFOX-4 is a highly active first-line treatment for mCRC, 
showing encouraging RR, mPFS, and mOS values.  The treatment resulted in a high resectability rate, which could potentially result in 
an improved cure rate.  This combination is under phase III development.
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The authors investigated the modulating effect of L-leucovorin (LV) on the antitumor effect of 5-fluorouracil (5-FU) against human 
colon carcinoma cells (C-1) in vitro and human colon carcinoma xenografts (Co-4) in nude mice.  The modulating effect of LV on 5-FU 
reached an optimal concn. of 40 - 80 μg/mL in vitro which was detected by a colorimetric MTT assay.  An optimal dose of 200 mg/kg 
was also obsd. in the nude mouse system.  The modulating effect of LV increased according to the increment of thymidylate 
synthetase inhibition in vivo.  Since the pharmacokinetic pattern of LV in the nude mice administered LV at 200 mg/kg was similar to 
that in patients treated with LV at a dose of 100 mg/m2, this clin. method of administration was thought to be adequate for modulating 
the antitumor activity of 5-FU against clin. colon carcinomas.
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This study examd. a combined treatment for colorectal carcinoma, the dual biochem. modulation therapy, consisting of 5-FU, 
Leucovorin (LV) and Cisplatin (CDDP).  We compared the antitumor effects with other treatments: 5-FU alone, CDDP alone and 5-FU 
with LV.  Primary diffuse infiltrated colorectal carcinoma is well known for its biol. malignancy and its lack of response to 
chemotherapy.  We used SRM cells from a cell line of carcinoma of the rectum, and s.c. injected them into nude mice.  The antitumor 
effects were estd. from the growth rate, inhibition rate and thymidylate synthetase inhibition rates in the tumor tissue.  Results 
indicated that even if the concn. of 5-FU and LV were reduced by half, these combined with CDDP were more effective than other 
therapies.  Dual biochem. modulation therapy is particularly promising because the redn. of the dosages would reduce the side effects 
while still serving as an excellent antitumor therapy.
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efficacy than treatment with its components as single- or double-agent therapy.  Our data indicates that FMG expression (i.e., RSV-F 
and MV-H/F) in combination with chemotherapy and viral oncolysis warrants further investigations.
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The biochemical modulation (BCM) of the antitumor effect of 5-fluorouracil (5-FU) by leucovorin (LV) was studied with 
xenografts (MC-1, MC-3, MPC-2) by transplanting human tumors to nude mice and by human tumor clonogenic assay 
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In human colon adenocarcinoma xenografts in mice, [6R,S]leucovorin (I) increased the pools of reduced folates, an effect that was 
reversed upon stopping its infusion.  I also increased the thymidylate synthase inhibition by 5-fluorouracil (II).  The results are 
discussed in relation to the antitumor activity of I plus II.
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Exptl. biochem. modulation of 1-hexylcarbamoyl-5-fluorouracil (HCFU) with l-leucovorin (LV) was carried out using human gastric 
(H-111) and colon (Co-4) carcinoma xenografts serially transplanted into nude mice.  Thirty-five or 70 mg/kg HCFU dissolved in 0.2 
mL of 1% hydroxymethyl cellulose was administered orally daily for 3 wk except Sundays, and 50, 100, 200 or 300 mg/kg LV 
dissolved in 0.2 mL physiol. saline was administered po 30 min before administration of HCFU.  The biochem. modulated antitumor 
activity was evaluated in terms of actual tumor wt., the relative mean tumor wt. and the degree of inhibition of thymidylate synthetase 
(TS) in the tumors at the end of the expts.  Although 35 mg/kg HCFU was ineffective against gastric carcinoma H-111, combination 
with 200 or 300 mg/kg LV resulted in a pos. antitumor effect of HCFU on this strain without any increase of side effects in terms of 
body wt. loss and mouse mortality.  The colon carcinoma strain Co-4 showed marginal sensitivity to HCFU (35 mg/kg) alone, but 50 or 
100 mg/kg LV modulated the antitumor activity of HCFU on Co-4 to produce a significant pos. effect without any increase in toxicity, 
and HCFU administered with 100 mg/kg LV was more effective than the max. tolerated dose of HCFU (70 mg/kg) alone.  The TS 
inhibition rate was closely related to the biochem. modulation of HCFU antitumor activity by LV, suggesting that the modulation 
involves an increase of the ternary complex of TS, 5,10-methylene tetrahydrofolate from LV and 5-fluorodeoxyuridine 
5'-monophosphate (FdUMP).  Combination of HCFU and LV is therefore thought to be useful in increasing the antitumor activity of 
HCFU on gastrointestinal carcinomas without enhancing its toxicity.
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[6RS]Leucovorin (5-formyltetrahydrofolate; 5-CHO-H4PteGlu) administered in different regimens in combination with 
5-fluorouracil (FUra) has increased the response rates to FUra in patients with colon adenocarcinoma.  Using preclinical 
models of human colon adenocarcinomas as xenografts in immune-deprived mice, the effect of the rate of administration 
of racemic [6RS]leucovorin on the concentration-time profile of reduced folates in plasma, size of intratumor pools of 
5,10-methylenetetrahydrofolates (CH2-H4PteGlun) and tetrahydrofolates (H4PteGlun), and the distribution of their 
polyglutamate species have been examined.  Bolus injection i.v., or 4-h or 24-h infusion of [6RS]leucovorin (500 mg/m2) 
yielded similar concentration profiles of the biologically active [6S] and inactive [6R] isomers of 5-CHO-H4-PteGlu and 
5-methyltetrahydrofolate (5-CH3-H4PteGlu) in mouse plasma to those previously reported in humans, but with more rapid 
elimination half-lives (t1/2 = 11 to 16 min, 23 to 41 min, and 30 to 35 min, respectively).  Thus, reduced folates remained 
elevated in plasma during the period of [6RS]leucovorin administration.  In HxELC2 and HxGC3 tumors, pools of 
CH2-H4PteGlun and H4PteGlun were increased from 350% to 700% of control, but only during [6RS]leucovorin infusion.  
Intracellular levels subsequently declined rapidly, similar to the loss of reduced folates from plasma.  Increasing the rate 
of [6RS]leucovorin delivery by decreasing the time for administration from a 24-h to a 4-h infusion did not further 
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(HTCA).  For human tumor transplantation to nude mice, the dose of 5-FU was set at LD50 x 0.6 or LD50 x 0.8 and LV 
was given in three doses, 0.45, 0.15, 0.06 mg/body.  Antitumor effects of combined administration of 5-FU and LV at the 
same time, as compared with that of administration of LV one hour before 5-FU, were examined.  The relationship 
between the rate of inhibition of thymidylate synthetase (T.S) activity and 5-FU concentration in the neoplastic tissues 
was also examined.  In HTCA the antitumor effects of 5-FU were examined by two methods: 1) limited contact for one 
four, and 2) continuous contact for two weeks.  In the human tumor transplantation to nude mice, the BCM of the 
antitumor effect of 5-FU by LV was demonstrated in MC-1 and MPC-2.  This BCM function of LV was enhanced by 
administering it one hour before 5-FU.  The suitable LV dose was between 0.15 and 0.45 mg/body.  Although there was a 
tendency for the rate of inhibition of T.S to be proportional to the tissue concentration of 5-FU, there was no significant 
relationship between the T.S inhibition rate and the antitumor effect.  In HTCA, the BCM function of LV was suggested by 
the two-week-continuous contact method with MC-1 and MPC-2.  Depending on the method of administering LV, the 
antitumor activity was higher with two-week continuous contact than with one-hour contact.  In conclusion, the BCM effect 
of LV on the antitumor effect of 5-FU was revealed in MC-1 and MPC-2 strains.  Further studies are needed to establish a 
standard for appropriate dosage and administration of LV.
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 During the 4-h infusion schedule, di- and triglutamate species in particular accumulated in both tumors with no elevation in 
CH2-H4PteGlu5 until the infusion was discontinued, when this species increased as the shorter chain length forms were 
declining.  However, during the 24-h infusion of [6RS]leucovorin, CH2-H4PteGlu3-5 were elevated in tumors.  Since these 
species have been reported to increase the binding affinity of [6-3H]5-fluorodeoxyuridine monophosphate ([6-3H]FdUMP) 
to thymidylate synthase, and intratumor pools of CH2-H4PteGlun and H4PteGlun were elevated during the 24-h infusion 
of [6RS]leucovorin, this was considered to be the preferred schedule for administration.(ABSTRACT TRUNCATED AT 400 
WORDS)

increase the intratumor pools of CH2-H4PteGlun and H4PteGlun, suggesting saturation in the cellular metabolism of 
[6RS]leucovorin.  In HxGC3 tumors, CH2-H4PteGlu4-5 were elevated more rapidly than in line HxELC2, which 
accumulated predominantly a shorter chain length species following i.v. bolus injection.
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