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A micromethod is suggested for determining the iodine concentration in the urine, blood, and tissues 

after administration of iodine-containing compounds. The method, which is based on extraction of the blue- 
green salt-like complex formed by the polyhalide ion I2Br- with the cation of brilliant green, with toluene 

is distinguished by its specificity, great simplicity, and accuracy. The error of determination does not ex- 
ceed • 2.5%. 

Extrac t ion-photometr ic  methods suggested for the determinat ion of cer ta in  t race  e lements  [1, 2, 4-8] 
were based on the principle  of extract ion of sal t - l ike compounds formed by the cation of bri l l iant  green with 
anions containing the investigated element (SbCI~, FCI~, I2CI-, I2Br-). The extract ion is ca r r i ed  out with 
benzene and its homologs.  An advantage of these methods is that extract ion is ca r r i ed  out as a single p ro -  

�9 cedure and di rec t  determinat ion of iodine and other t r ace  e lements  is possible  without p re l iminary  combus-  
tion of the mater ia l  or  t rea tment  of it with concentrated acids [3, 9-11]o 

Reagents:  1) 10% NaC1 solution, 2) 0.5% freshly  p repared  sotution of sodium nitri te,  3) 20% solution 
of sodium bromide,  4) 5N H2SO4, 5) 1% acet ic  acid solution, 6) toluene, 7) 0.5% solution of bri l l iant  green 
("indicator for  mic roscopy"  grade) in an alcoholic mixture  consist ing of 25 ml 96 ~ alcohol and 75 ml water .  

Est imation of iodides in the ur ine .  With a micropipet ,  0.1 ml of the urine to be tested is measured  
into a 50-ml Kjeldahl f lask containing 5 ml 20% NaC1; 0.25 ml of the nitr i te solution and the same volume 
of solutions of sodium bromide and bri l l iant  green are  added. The contents of the f lasks are  shaken, and 
5 ml toluene {from a buret) and 1 ml 5N H2SO 4 are  added, the mixture then being shaken vigorously  for 2 
rain. The colored layer  of toluene formed on standing is t r ans fe r r ed  into a tes t  tube, and f rom it into the 
10-ml euvette of a horizontal  FM-56 photometer .  The intensity of the color  is measured  against  the red 
scale of the drum, using an M-61 f i l ter .  Toluene obtained by identical t rea tment  of the urine in another 
flask, but without addition of nitri te,  is poured into the second cuv.ette for  compensation.  

For  calculation the formula  x = (a-b) :0.097 was used, in which x is the unknown concentrat ion of iodine 
in #g/0.1  ml urine, a the reading on the red (logarithmic) scale of the drum, and b the absolute e r r o r  de- 
pending on the iodine concentrat ion in the reagent .  The figure 0.097 cor responds  to extinction of t #g iodine 
using a 10-ml cuvette. If it is  des i red  to express  the resu l t s  of the est imation not as  iodine, but as  potas-  
sium iodide, a divisor  of 0~ is used. To determine the absolute e r ro r ,  toluene obtained by t rea tment  of 
all reagents  in the manner  descr ibed above, but without the addition of ur ine , i s  poured into one cuvette, and 
the toluene ext rac t  formed after  analogous t rea tment  of all reagents  except nitr i te into the second cuvette. 
The value obtained by calculation cor responds  to the iodine concentrat ion in #g /0~  ml urine or to the iodine 
content in rag/100 ml.  

If the reading on the red scale exceeds 1.00, the urine is f i r s t  diluted 5 or even 10 t imes.  If the read-  
ings a re  less  than 0.05, instead of 0.1 ml, f rom 0.2 to 0.5 ml  of undiluted urine is measured  out. 

Est imat ion of iodides in the blood and t i ssues .  To determine iodine in the blood after  adminis t rat ion 
of iodides or  other iodine-containing compounds, the pro te ins  a re  f i rs t  precipi ta ted.  To 1 ml water  poured 
into a graduated centrifuge tube, 0.2 ml of blood taken f rom the finger or of p re l iminar i ly  defibrinated blood 
is added. Next, f rom 6 to 8 ml of 20% NaC1 solution is added to the tube; the liquid is acidified with 0.2 ml 
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TABLE 1. Determination of Quantity of Iodide Added to Urine and Blood 

Volume of urine 
and blood used 
in experiment  
(in ml) 

0,6 
0,i 

Urine 0,i 
0.i 
0~i 

1.80 
0 . 5 5  
23.50 
17.30 

9.40 

1.76 
0.54 

23.70 
17.35 

9.45 

I 

0 

- . 1  
1 . 8  
+0.8 
+0.3 
+0.5 

Volume of urine 
and blood used 
in experiment 
(in ml) 

0.2 
0.2 

Blood 0.i  
0.i  
0.i 

=t 

o 

4.82 
1.67 
5.5 

25.0 
16.4 

4.82 
1.68 
5.5 

25.2 
16.0 

l 

~D 

0 
+0.6 
0 

+0.8 
-2 .5  

of 1% acetic acid, the contents are  thoroughly mixedwith  a thin glass  rod, and they are  immersed  together 
with the rod for 5 rain in a boiling water  bath. After this time the tube is removed and cooled by immers ing  
it in a small  j a r  filled with cold water .  To bring the volume of liquid in the tubeupto  10ml, sodium chloride 
solution is added drop to it, holding the rod in the hand, until the lower border  of the men i scus  reaches  the 
division marked 10. The contents of the tube a re  then vigorously s t i r red  with the same rod, after  which the 
liquid is  f i l tered through a corrugated fi l ter  6 cm in d iameter .  The f i l t rate  must  be absolutely co lor less  
and t ransparent ;  5 ml of it is  t r ans fe r r ed  into a 50-ml Kjeldahl flask and t reated with nitrite,  bromide,  an 
aqueous-alcoholic  solution of bri l l iant  green, toluine, and sulfuric acid just  as  descr ibed for analysis  of 
urine.  

For  the calculation, the extinction of a control specimen, set up by the same formula as given above 
but using blood f rom a pe r son  not receiving iodide, is subtracted f rom the reading on the red scale of the 
drum.  

The iodine concentrat ion in the t i s sues  is determined in the same way. A weighed sample of t issue, 
measur ing  about 500 mg, is t r i tura ted  in a small  porcela in  mor t a r  with a small  volume of finely powdered 
and washed glass  to obtain a homogeneous mass  which is t r ans fe r r ed  quantitatively into a graduated cent r i -  
fuge tube, washing out the contents of the m o r t a r  with 20% NaC1. An approximately equal second weighed 
sample, t reated in the same way but without the addition of nitri te to the fil trate,  is used for compensation.  

The method p o s s e s s e s  high reproducibi l i ty .  �9 Resul ts  of the determinat ions after  addition of different 
quantit ies of iodide to ur ine and blood are  given in Table 1. The e r r o r  of determinat ion does not exceed 
~:2.5%. 

The method as developed is of practical importance because the dynamics of accumulation and elimi- 
nation of iodine after administration of iodine-containing compounds has not hitherto received adequate 

study. 

Instead of the FM-56 photometer, various types of photoelectric colorimeters (FEK-56, FEK-N, etc.) 

can be used for the determination. 
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