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SUMMARY 

In order to study the absorption, metabolism and tissue distribution of 
chemicals in cattle ticks Amblyomma variegatum, a method of separating and recov- 
ering metabolites in picogram quantities was required. A high-performance liquid 
chromatographic system has been investigated for this purpose, using tritium-labelled 
amitraz and some potential metabolites. Separation was carried out on Nucleosil 5 
pm NO2 bonded phase. Interchangeable pre-columns were used to extend the range 
of compounds which could be separated in one run and to keep the main column free 
of radioactive contamination. 

Amitraz, 2,4-dimethylaniline and 2,4-dimethylformanilide were eluted from the 
column quantitatively without the addition of urdabelled carrier, down to quantities 
of 0.75 pg, 0.75 pg and 1.60 pg, respectively. 

Apparatus for automated collection of the column eluate in scintillation vials 
and a method for data processing are described. 

INTRODUCTION 

In our laboratories we are concerned with measuring the absorption, tissue 
distribution and metabolism of various chemical compounds within cattle ticks. The 
ticks being studied are Ambiyomma variegatum which in the unfed adult male state 
measure approximately 7 mm x 4 mm and weigh about 20 mg. Dissection and re- 
covery of tissues is a lengthy and difficuh process which prohibits using large numbers 
of ticks in order to obtain appreciable quantities of tissue. Hence metabolite separa- 
tions must be carried out on very small quantities of tissue, with only picogram 
quantities of compounds being estimated. Most compounds being studied are tritium- 
labelled for cheapness and in order to obtain the high specific activities required. 

Thin-layer chromatography (TLC) followed by scraping of spots and scintilla- 
tion counting is often used for metabolism studies but it is difficult to visualise the 
spots on the plate with low levels of tritium’ and recovery from the absorbent is not 
always quantitative2s3. Radio gas chromatography systems have been described with 
either on-line counting via a proportional counte?.s or off-line counting by combus- 
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tion6 or pyrolysis’ of the gas chromatographic (GC) efauent and collection of the 
products in scintillation vials. GC techniques are limited to the analysis of volatile 
metabolites and difficulties can arise through contamination of the column by in- 
volatile materials8. 

High-performance liquid chromatography (HPLC) offers many advantages for 
metabolism studies, particularly in the wide range of chemical types that can be 
separated. Methods are available for monitorin, * the radioactivity in the column ef- 
fluent dire&y, either by passing through a plastic scintilIatorg or by mixing with 
scintillant solution and using a flow cell in a scintillation counterlO_ “On-stream” 
counting methods are not suitable for samples with very low activities however, due 
to short residence times within the counter. The system described here uses off-line 
monitoring of the liquid chromatographic (LC) effluent with fractions being collected 
in scintillation vials. 

LC detectors are generally less sensitive than GC detectorsll.l’ and it has not 
been adequately demonstrated that picogram quantities of compounds can be eluted 
from the LC columns without loss. In the present study, column losses and cross- 
contamination have been studied using the acaricide amitraz [I,5di-(2+dimethyl- 
phenyl)3-methyl-1,3,5-triazapenta-l+diene] and two potential metabolites13, 2,4-di- 
methylaniline (I) and 2&dimethylformanilide (II). These compounds had been pre- 
pared at high specific activities for other studies. 

A two-part column system has been employed, consisting of a main column 
and interchangeable pre-column. The pre-column served two functions, to keep the 
main column free of radioactive contamination and to extend the range of compounds 
which could be separated in a single run. This latter point is illustrated by an addi- 
tional, suspected, metabolite of amitraz, 4-amino-3-methylbenzoic acid (III) which is 
difficult to chromatosaph with the other compounds, particuIarly I, since it is 
primarily acidic in character and acidic and basic compounds tend to have conflicting 
solvent requirements for good peak shapes1’*15. 

APPARATUS 

The apparatus consisted of a Varian LC 8500 dual syringe pump system with 
gradient elution. Injection was by means of a pneumatically driven Valco 6-port valve 
fitted with a 50-~1 loop. All injections were made by partially filling the loop with a 
50-~1 syringe. 

Columns were 4 mm I.D. stainless steel packed with 5pm Nucleosil NO, 
bonded phase. Lengths of 5 cm and 20 cm were employed, packed in our laboratories 
using a high-viscosity cyclohexanol-toluene (2 : 1) slurry16_ 

Detection was by a Cecil Instruments CE 212 variable wavelength UV de- 
tector. 

The column effluent was mixed with a toluene PPO/POPOP scintillant solution 
and collected in liquid scintillation vials using an ISCO Model 328 fraction collector. 
This instrument has the facility of operating a stop valve 0.8 set before each bottle 
change. Two valve configurations were employed. Initially, two pneumatically 
operated slides valves (Durrum, Palo Alto, Calif., U.S.A.) were fitted as shown in 
Fig. 1. The valve in the LC eflluent stream had a bore of 0.8 mm and a total internal 
volume of 8 ,YI. Pressure rating was 500 p.s.i. which was quite adequate to cope with 
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