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RENAL EXCRETION AFTER PERORAL ADMINISTRATION OF 
TELLURIUM TO HUMANS 

Christine Hansen, Tomas Kron, Eckhard Werner 
GSF - Forschungszentrum fur Umwelt und Gesundheit, 
Frankfurt am Main, Germany 

Abstract The present study was aimed to investigate 
the renal excretion of tellurium after oral adminis- 
tration in various forms to male volunteers. In a to- 
tal of 12 experiments on 5 healthy subjects tellurium 
was given as sodium tellurate, sodium tellurite, met- 
allic colloid, and intrinsically bound in cress. Tel- 
lurium concentrations were measured by means of gra- 
phite furnace atomic absorption spectroscopy. From the 
cumulated tellurium concentrations in the first four 
days a mean percentage intestinal absorption of 28% k 
11% was calculated. The introduction of tellurium to 
cress did not alter the intestinal absorption signifi- 
cantly. For metallic tellurium the intestinal uptake 
was about 15%. The renal excretion is faster after 
administration of the hexavalent tellurium than after 
ingestion of tetravalent form. 

INTRODUCTION 

Tellurium ranks among the rare non-essential trace ele- 
ments and there is only little known of its intestinal ab- 
sorption and its metabolic behaviour in humans. Data for 
risk evaluations needed for occupational medicine are bas- 
ed on animal experiments only. It was the aim of the pre- 
sent study to investigate the renal excretion of tellurium 
after oral administration to healthy male volunteers. 

MATERIALS AND METHODS 

A total of 12 experiments were performed on 5 healthy male 
volunteers (age: 28 - 44 years) who had given their infor- 
med consent. The tellurium was administered to the sub- 
jects on an empty stomach. In four experiments (#1-#4) on 
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3 volunteers 26 to 57 pg of tellurium as tellurate were 
administered, in one experiment (#5) 15 pg was given as 
tellurite, and three volunteers received 25 to 40 pg of 
tellurium as metal (powdered, particle diameter: about 1 
pm, #6-#8). In these experiments the tellurium was swallo- 
wed in about 100 ml of table water. 

In order to provide organically bound tellurium, 
cress was cultivated on a tellurium solution’. About 15 g 
of cress leaves, containing 18 to 55 pg intrinsically 
bound tellurium, were harvested and administered in expe- 
riments #9 to #12. Whereas in experiments #9 -#11 the raw 
cress was given, in experiment #12 a dressing of olive 
oil, vinegar, salt, and pepper was added. 

Urine samples were collected immediately before and 
during the first three to four days after the ingestion. 
The tellurium concentrations in urine and cress were 
measured by means of atomic absorption spectrometry using 
a graphite furnace (Perkin Elmer, PE 2380, HGA 500)2. 
Prior to the measurement a preparation of the biological 
material was necessary. Samples with a dry weight of less 
than 100 mg were wet ashed with 0.7 ml of concentrated 
nitric acid in a pressure bomb system3. The obtained solu- 
tion was dried and redissolved in 400 pl of 6molar HC1. 
The tellurium was extracted with 150 pl of isobutyl methyl 
ketone. Aliquots of 20 p1 of the IBMK were analyzed di- 
rectly by atomic absorption spectroscopy . 

The cumulated tellurium excretion was calculated from 
the measured tellurium concentrations and the respective 
volumes of the urine samples. Assuming 1) that there is no 
long term storage of tellurium within the organism, 2 )  

that renal excretion is the predominant route of excorpo- 
ration (75%)5,6t7,8 and 3) that after a certain time tf 
the excretion rate of tellurium is a monoexponential func- 
tion of time, the fractional intestinal absorption F1 can 
be estimated from 

4 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
5
9
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



Renal excretion after peroral administration of Te to humans 431 

with the cumulated excretion for time to infinity 
Qu(tinf) , calculated from the time course of renal excre- 
tion according to 

applying the best fit of the experimental data to this 
equation. 
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FIGURE 1 Cumulated renal excretion after oral 
administration of sodium tellurate 
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RESULTS AND DISCUSSION 

The cumulated excretion for all experiments is shown in 
figures 1 - 4 .  Fractional intestinal absorption from tel- 
lurate (#1 - # 4 )  was calculated to be 2 8 %  k 11%. For me- 
tallic tellurium (#6 - #8) the absorbed fraction amounted 
to 16% k 3 % .  After the ingestion of tellurium bound to 

'01 CUMULATED RENAL EXCRETION I% 

I 

TIME AFTER APPLICATION /DAYS 

FIGURE 2 Cumulated renal excretion after oral 
administration of metallic tellurium 

cress a delayed excretion of tellurium was observed as 
compared to tellurate. This indicated the retarded absorp- 
tion of tellurium in the organic matter. Intestinal ab- 
sorption was not significantly lowered (26% k lo%), how- 
ever in the particular study, with the dressing intestinal 
uptake was about only 10%. In contrast to these ex- 
periments no bending down of the cumulated excretion could 
be observed after the ingestion of tetravalent tellurium 
until the 4th day after administration. Therefore, it was 
not useful to calculate intestinal absorption from these 
figures. Since the excretion of tellurite is slower than 
that of tellurate, the retention may be longer for tellu- 
rites than for tellurates. This can explain the higher to- 
xicity of the tetravalent tellurium compounds found in 
animal experiments. 
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FIGURE 3 Cumulated excretion after oral 
administration of tellurium in- 
trinsically bound to cress 
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FIGURE 4 Cumulated excretion after oral 
administration of sodium tellurite 
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