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In to be 
degraded to trimethylamine (TMA) by the endogenous [ 1,2]. After 
resorption, m the liver converted into 

in determining at which 
in biological fluids motivated our choice of gas chromatography 

be determined in a as total trimethylamine 
(TTMA) of TMAO to by the addition TiC13. 

A of authors have reported the appearance of “ghost” peaks in the GC 
determination of is 
correlated with of carnitine which, therefore, be separated from 
TMA. is too prolonged a method 

a complete separation of TMA from an easier 

Gas chromatography 
A Varian 3400 gas chromatograph with a flash vapourization injector and a 

thermoionic specific detector (TSD) were used for the analyses, A flame ion- 
ization detector (FID) was used to check the assay. 

The column was made of coiled glass (3 m x 6 mm O.D. x 2 mm I.D.) packed 
with Carbopack B-4% Carbowax 20 M-0.8% KOH (Supelchem, Milan, Italy) 
[a]; the first 2 cm were packed with 20% lithium hydroxide monohydrate (Fluka, 
Buchs, Switzerland) on Chromosorb-W-AW-DMCS, 80P100 mesh (Supelchem). 

The operating parameters were: column temperature, 95°C isothermal; injector 
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port temperature, 150°C; detector temperature, 250°C; helium carrier gas flow- 
rate, 20 ml/mini hydrogen flow-rate, 5 ml/min (TSD) or 12 ml/min (FID); air 
flow-rate, 175 ml/min. 

In order to avoid the tailing of amine peaks, caused by adsorption on the 
column, deactivation was necessary. This was accomplished first by adding basic 
material (KOH) to the packing, secondly by conditioning the column by injecting 
1% NHaOH solution (this treatment converts K2C03 in the packing into KOH), 
and finally by using an alkaline packing in the first few centimeters of the column 
length. 

The use of the flash vapourization injector allows placing of a glass insert in the 
iEjector port to provide easy clean-up and to facilitate removal of non-volatile 
residues. 

Speciat reagents, standards and apparatus 
TMA chloride and TMA-0 (Sigma, St. Louis, MO, U.S.A.) powders were 

dried at 60°C for five days and then stored in a dessicator until ready for use. 
Aqueoua3 stock solutions used were 12 mM TMA-0 and 10 mM TMA. After 
dilution with distilled water (at 500-4OQO @4 concentrations) they could be 
stored safely at -20°C for several months. A 4 mM isopropylamine (internal 
standard, I.S.) solution (Fluka) was used as a reference standard. Sulphonic acid 
bonded silica, l-ml cation-exchange resin columns (LC-SCX) (Supelchem) were 
used to adsorb TMA. The biological material to be assayed was collected and 
stored in 0.1 M HCl at - 20°C. 

A solution of 13% TiCIJ in 20% HCl (Fluka) was used to reduce TMA-0 to 
TMA chloride. 

To purify the biological sample, the apparatus depicted in Fig. 1 was set up. 

An aliquot of the urine sample (500 ~1) was processed with Tic13 solution (50 
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TABLE III 

REPRODUCIBILITY AND VARIABILITU’ OF TTMA DETERMINATIONS IN AQUEOUS SOLU- 
TION AND RAT URINE SAMPLES 

Sample 

Reproducibdaty 

2000 @t TMA 
Unne 

Concentration 
(mean f S D.) OlM) 

1654 f 107.6 
3609 f 181 8 

n 

11 
9 

cv 

(X) 

65 
50 

Recovery 

(%) 

82.7 

Varaabrhty owl, tmle 
2000 pM TMA after eight months 1617 f 129.3 12 80 810 
Unne after two months 2351 f 59.2 4 2.3 

It can be concluded that the GC method described here for the determination 
of urinary TTMA has good reproducibility, high specif&ity and sensitivity, and 
does not suffer from-any interference due to the presence of L-carnitine. 
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