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VXNCA alkaloids have been shown to increase 
intracel lular  accumula t ion  of  metho t rexa te  
( M T X )  in vitro [1-5] while b leomycin  (BLM) 
produced  a slight decrease [3]. In animal  
systems a synergism between vincristine 
{VCR) and M T X  [3] has also been des- 
cribed. These  da ta  suggested that  it would be 
interesting to check whe ther  plasma levels of  
M T X  are modified by V C R  and B L M  in 
cancer  patients. 

A pilot study was conduc ted  in four 
patients under  a mul t id rug  protocol  including 
BLM,  M T X  and V C R ,  to verify the effect of  
V C R  and B L M  on infusional plasma levels of  
M T X .  Th r e e  of  the four patients,  aged from 
52 to 70 years, with advanced  pelvic tumors 
/gynecological  and colon),  previously t reated 

with T C T  and chemotherapy ,  received a 6-hr 
i.v. infusion of  100mg/m z M T X .  V C R ,  
l mg/m z i.v. and B L M  15 mg/mZ/day,  infused 
i.v. for 72hr ,  were adminis tered every 28 
days. T h e  fourth pat ient  was given only V C R  
and M T X .  All patients had normal  hema-  
tological, hepat ic  and renal funct ion before 
each t rea tment  cycle. 

Seven plasma samples were collected at 
intervals dur ing M T X  infusion (from 15 to 
360 min)  and M T X  plasma concentrat ions 
were de te rmined  by f luorimetry [6]. This was 
done for a total of  17 cycles of  M T X  
infusions. 

T h e  infusion curve was calculated accord-  
ing to the Dost formula  for one compar tmen t .  
T h e  steady state concentra t ion (6~s) and ab- 

Table 1 

Patient Cycle AUC kab., Css 
Schedule No. No. I~g/nll x mini  (min-1) (#g/ml) 

A. BLM +VCR + MTX 1 I 558 0.0052 3 

B. BLM + VCR ~a-~r ~ MTX 

C. BLM + MTX 24_~h~ VCR 

D. VCR + MTX 

E. VCR 24.~h~ MTX 
VCR ~ MTX 

IV 567 - -  - -  
VII 1843 0.011 7 

2 I 864 0.005 4.6 
3 I 444 0.0035 3 

VI 1825 0.0079 8 
1 II 1168 0.014 4.1 

III 1365 0.014 5 
V 913 0.048 5 
VI 886 - -  - -  

2 I I 1068 0.0062 5 
3 II 559 0.0056 2.5 

III 624 0.0038 3.8 
4 I 1071 0.005 5.5 

II 1567 0.0045 9 
4 III 1189 0.0058 6 

IV 1762 0.0067 6 

For abbreviations, see text. 
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sorbance constant (kabs) were also calculated. 
The area under the curve of the M T X  plas- 
ma levels over time IAUC) for each course of 
treatment was calculated by the trapezoid 
method. 

At Schedule A in the table the above 
parameters are set out for M T X  during in- 
fusion in three patients receiving BLM + V C R  
+ M T X  concomitantly. Patients 1 and 2, 
under schedule B, received M T X  24 and 
48hr after the other two drugs. In schedule 
C, where VCR was given 24hr after BLM 
+ MTX,  the direct effect of BLM on M T X  
was tested. The direct interaction of VCR 
and M T X  in the simultaneous D schedule or 
delayed regimen E was investigated in patient 
4 who was given only M T X  + VCR. 

As the parameters reported were all in the 
same range of values, the study was discon- 

tinued since the changes in plasma M T X  
levels induced by the two other drugs tested 
were smaller than the variability anyway en- 
countered in these levels. In addition, the 
intraindividual variability found, despite the 
accuracy of the infusion pump used, merits 
further investigation. 

In conclusion, the effect of VCR and BLM 
on cellular uptake of MTX,  evaluated at 
plasma level, can be considered only limited, 
whereas at cell level it is much more impor- 
tant, as shown by the authors mentioned. The 
scant information on the slight inhibitory ef- 
fect of BLM on cellular uptake of M T X  [3] 
cannot, however, be confirmed by this ap- 
proach. Studies of cell pharmacodynamics and 
pharmacokinetics are thus necessary in any 
attempt to make chemotherapy more effective. 

~ C I I g $  

1. R.A.  BENDER, W. A. BLEYER, S. A. FRISBY and V. T. OLIVERIO, Alteration of 
methotrexate uptake in human leukemia cells by other agents. Cancer Res. 35, 
1305 (1975). 

2. M . J .  FYFE and I. D. GOLDMAN, Characteristics of the vincristine-induced 
augmentation of methotrexate uptake in Ehrlich ascites tumor cells. 07. biol. 
Chem. 248, 5067 (1973). 

3. R .F .  ZAOER, S. A. FRISBY and V. T. OLXVERXO, The effects of antibiotics and 
cancer chemotherapeutic agents on cellular transport and antitumor activity of 
methotrexate in L1210 murine leukemia. Cancer Res. 33, 1670 (1973). 

4. I .D.  GOLDMAN and M. J. FYFE, The mechanism of action of methotrexate. II. 
Augmentation by vincristine of inhibition of deoxyribonucleic acid synthesis by 
methotrexate in Ehrlich ascites tumor cells. Molec. Pharmacol. 10, 275 (1974). 

5. R .D.  WARREN, A. P. NmHOLS and R. A. BENDER, The effect of vincristine on 
methotrexate uptake and inhibition of DNA synthesis by human lymphoblas- 
toid cells. Cancer Res. 37, 2993 (1977). 

6. S. G. CHAKBARTI and I. A. BERNSTEIN, A simplified fluorometric method for 
determination of plasma methotrexate. Clin. Chem. 15, 1157 (1969). 


