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Letter to the editors 

Dear Sir, 

We should like to congratulate Dubois et al. [1] on having 
successfully measured the primary metabolite of  hexa- 
methylmelamine (HMM) in vivo for N-hydroxymethyl- 
melamine pharmacokinetics in vivo per se [7], but the 
problems associated with HMM pharmacokinetics are 
well known, and this is an extremely valuable contribution 
to the literature. We would, however, take issue with their 
suggestion that these data show that HMM would be rap- 
idly and completely transformed to H M P M M  in humans. 
These studies were performed in mice, and the assumption 
that the findings can be extrapolated to man is probably 
invalid. 

Ames'  group at the Mayo Clinic performed a pharma- 
cokinetic analysis of their new clinical i.v. formulation of 
HMM using gas chromatography [4]. The were unable to 
measure N-hydroxymethylmelamines, but they did show 
almost complete metabolism, in that all of  the demethylat- 
ed metabolites were demonstrated. Nevertheless, some 
parent compound was detected in the urine, and the termi- 
nal half-life of  HM M was 622 rain, the elimination being 
fitted by a three-compartment model. It would appear that 
the metabolism of  H M M  in man is not all that rapid. D ' In-  
calci et al. [2] demonstrated the variability of  plasma levels 
in man following oral administration, which did not ap- 
pear to be due entirely to poor  bioavailability. 

Whilst we would give credit to Atassi's group for hav- 
ing approached the methodology correctly, in that they 
have paid due attention to temperature and pH [7], there 
are a number of  things which we would question. First, 
they fail to consider the possibility of  species differences in 
metabolism, which were, in fact, the subject of  the paper 
by Rutty et al. [6] referred to be Dubois et al. [1]. This dealt 
with the comparative pharmacokinetics of  pentamethyl- 
melamine (PMM), rather than HMM. Marked differences 
were demonstrated which raise serious doubts concerning 
the ability of  humans to metabolise PMM, and probably 
HMM, rapidly. 

Rutty also showed a significant difference between 
mouse and rat liver microsomes in their ability to metab- 
olise H M M  and PMM [5]. The kM values for H M M  and 
PMM were 0.17 m M  and 0.39 m M  for mouse liver, and 
0.38 m M  and 1.14 m M  for rat liver. Metabolic activation 
of  melamines takes place in the liver and bowel wall. 
Hence, it is important to consider the possibility of  varia- 
tions in first-pass metabolism in relation to route of ad- 
ministration. This issue is also not addressed by Dubois et 
al. In these experiments HMM was given i.p., so that one 
may assume optimal delivery of  the drug to the liver for 
metabolic activation. A different result may have been ob- 
tained using the i.v. route, although it is difficult to admin- 
ister HMM i.v. to mice in order to investigate this. 

Before confident statements concerning the metabo- 
lism of  HMM in man can be made, it will be necessary to 
perform a pharmacokinetic analysis of  H M M  which in- 
cludes the measurement of  the metabolite N2-monohy - 
droxymethyl-pentamethylmelamine (HMPMM).  Ideally 
this would be carried out following administration p.o. 
and i.v. Until such information is available, we suggest 
that the weight of  current evidence indicates that HMM is 
unlikely to be metabolised as efficiently in man as it is in 
mice. The activity of  HMM is likely to depend on the bal- 
ance between metabolic activation and the rate of break- 
down of  N-hydroxymethyl metabolites; hence the impor- 
tance of  rapid metabolism. It is this hypothesis which un- 
derlies the decision to develop for clinical use an analogue 
of  HMM which does not require metabolic activation, i.e. 
trimelamol [3]. The demonstration of  useful clinical activi- 
ty with this compound,  unlike PMM, appears to have 
vindicated this approach. 

References 

1. Dubois J, Atassi G, Hanocq M, Abikhalil F (1986) Pharmaco- 
kinetics and metabolism of hexamethylmelamine in mice after 
i.p. administration. Cancer Chemother Pharmacol 18 : 226 



2. D'Incalci M, Bolis G, Mangioni C, Marasca L, Garattini S 
(1978) Variable oral absorption of hexamethylmelamine in 
man. Cancer Treat Rep 62:2117 

3. Judson IR, Rutty C J, Gumbrell L, Abel G, Harrap KR, Cal- 
vert AH (1986) Phase I trial and pharmacokinetics of Trimel- 
amol (N 2, N 4, N 6 - trihydroxymethyl - N 2, N 4, N 6 - trimethyl- 
melamine): a less neurotoxic analogue of PMM. Proc AM Ass 
Cancer Res 27:174 

4. Richardson RL, Ames MM, Kovach JS, Moertel CG (1986) 
Clinical evaluation of a new formulation of hexamethylmela- 
mine (H) suitable for intravenous administration. Proc AM 
Ass Cancer Res 27:167 

5. Rutty CJ (1978) The metabolism and mode of action of the 
methylmelamines. PhD Thesis, London University 

6. Rutty CJ, Newell DR, Muindi JRF, Harrap KR (1982) The 
comparative pharmacokinetics of pentamethylmelamine in 
man, rat and mouse. Cancer Chemother Pharmacol 8:105 

7. Rutty C J, Judson IR, Abel G, Goddard PM, Newel1 DR, Har- 
rap KR (1986) Preclinical toxicology, pharmacokinetics and 
formulation of N 2, N 4, N6-trihydroxymethyl-N 2, N 4, N6-trime ~ 
thylmelamine (Trimelamol), a water-soluble cytotoxic s-tria- 
zine which does not require metabolic activation. Cancer 
Chemother Pharmacol 17:251 

I. R. Judson  
C. J. Rut ty  
D e p a r t m e n t  o f  B iochemica l  P h a r m a c o l o g y  
Inst i tute  o f  Cance r  Research  
Cl i f ton  A v e n u e  
Belmont ,  Sut ton,  Surrey SM2 5PX 
E n g l a n d  

Received May 14, 1987/Accepted May 15, 1987 


