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There has been an ever - inc reas ing  number  of repor ts  in the l i tera ture  in recent  years  on various as-  
pect~ of the action of me ta l s  of group VIII of the Periodic System on man and animals. Data have been ob- 
tained on interaction between the compounds of group VIII metals  and nucleotides, enzymes [2], and nucleic 

/ 

acids [ 7, 8 ]. Data on the sensit izing activity of these compounds are  par t icu lar ly  interesting, for  the allergic 
reactions they induce interfere  with the use of these salts in clinical medicine [9] and also give r ise  to 
diseases  as a resul t  of occupational contact with them [4, 10]. 

It was shown previously  that the his tamine- l ibera t ing activity and sensi t izing action of compounds of Pt 
and Pd [ 5, 6] depend on the electronic s t ruc ture  of a c i d - c o m p l e x e s .  

In the investigation descr ibed below comparat ive  activity of 5-sulfo-87mercaptoquinol!nates  of metals  Of 
groups VIII and III was investigated. Since the electronic s t ruc ture  of the complexes and the strength of the 
m e t a l - s u l f u r  and m e t a l - n i t r o g e n  bonds are  al tered as a resul t  of the formation of complexes with t rans i -  
tional and nontransitional- metals,  differences in the biological activity of complexes of t ransi t ional  and non- 
transit ional  metals may also be expected. 

TABLE 1. 0 2 Consumption (in t~g-atoms/106 ce l l s /min)  of Rat Mast Cells in the P resence  
of 5-sul fo-8-mercaptoquinol inates  of Metals of Group VIII and IK 

Compound 

PtX2 
PdX2 
NiX~ 
CoXa 
GaX 3 
InX8 
T1Xs 
NaX 

Control 

IO - g  M 

1,294- 0,04 
0,584-0,04 
1,18+0,03 
0,654-0,04. 
0,66_+.0,02 
1,544- 0,03 
1,804-0,01+ 
1,78+ 0,02 

�9 Consumption corresponding to different concentrations of corn )lex 

1 o-S .M. 

1,21• 
1,064- 0,02 
0,054-0,02 
1,064-0,03 
1,024-0,02 
1,824-0,03 
2,024- 0,02 
2,214-0,03 

10--'2 M 

1,114-0,03 
1,404-0,02 

0 
1,424-0,02 
1,80• 
2,09• 
2,37• 0,02 
2,804-0,03 

i0--o bl 

1,094-0,03 
1,12=k0,03 

0 
1,02• 
1,504-0,02 
1,80•  
2,66• 
3,27• 

IO--SM 

0,99• 
1,04+ 0,03 

0 
0,994-0,03 
1,314-0,b3 
1,404- 0.04 
3,804-0,04 
4,444-0,03 

0,4214-0,012 

S 0 8  - -  Na 

X =  ~ ) ~ , N /  

S -  metal 
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TABLE 2. His tamine-Libera t ing  Action of 5-sul fo-8-mercaptoquinol ina tes  of Metals of 
Groups VIII and I[I 

Liberation of histamine from mast ceUs (in percent) with different concenlxations of complex 
Compound 

10 - 9  M 10 - s  M 10 - 7  M 10 - 8  5,t 10 - 5 / ' 4  

PtX9 
PdXe 
NiX~ 
CoX3 
GaXa 
InX8 
T1X 
NaX 

Control 

9,2• 
14,8~3,2 
74,2~3,4 
5,8• 

11,8• 
12,1• 
14,6~1,8 

25,9• 
64,4~3,4 
~,8• 
8,8• 

13,4• 
t6,3• 
20,8~4,7 

34,1• 
32,8• 
2,8• 
8,9• 

20,8• 
21,7~2,3 
29,0• 

40,5• 
12,7~2,2 
2,8~1,1 
5,8• 

25,3~2,2 
28,4• 
34,3!3,1 

38,1• 
4,1• 

0 
5,5• 

29,3~2,1 
37,9• 
31,6~2,7 
6,8• 

6,2• 

EXPERIMENTAL METHOD 

The toxic action of the compound was assessed by its ability to reduce 02 consumption of a suspension, 
of rat mast cells during oxidation of I0 mM sodium succinate. Mast cells obtained by irrigation of the peri- 
toneal cavity were washed with warm Hap_ks's solution, centrifuged at 1200 rpm for 3 rain, and the concentra- 
tion of the suspension was adjusted to 105 cells/ml, and salt solution was added to final concentrations of 1 • 
10 -9 to 1 • 10 -5 M. The rate of oxygen consumption was estimated on the AZIV-2 apparatus from the decrease 
in its concentration in the solution and was expressed in #g-atoms O2/10 ~ cells/rain. The histamine liberated 
from the mast cells during their incubation with salt of the metals was determined simultaneously as de- 
scribed previously [ II]. 

Sensitization was ca r r i ed  out on albino guinea pigs of both sexes weighing 150-200 g by the method sug- 
gested by Alekseeva [1]:  0.2 ml of a 10 -2 M solution of the compound was injected in t radermal ly  into the ear.  
The degree of sensi t izat ion was a s ses sed  after  two weeks by means of in t radermal  tests  with 0.05 ml of 20 -4 
M solution of the salt, and expressed  by plus signs in the usual way: react ions of immediate  type (RIT) after  
20 rain and react ions of delayed type (RDT) af ter  24 h. For  some compounds, additionally, the leukocyte mi-  
grat ion inhibition test  was ca r r i ed  out by the method of Novikov et al. [3]. The resul ts  were subjected to s ta -  
t is t ical  analysis  by Student's t - tes t .  

EXPERIMENTAL RESULTS 

The results of investigation of the toxic action of complexes of metals belonging to groups III and VIII of 
the Periodic System (Ni, Pd, Pt, and Ga, In, TI) are given in Table I. For comparison, data are given for the 
5-su l fo-8-mercaptoquinol ina tes  of Na and Co. Injection of the sodium salt was found to cause an increase  in 02 
consumption of the ra t  mas t  cells,  and the amount of 02 consumption was a function of the concentrat ion of the 
compounds injected. Complexes of Pt, Pd, Co, Ga, In, and T1, within the range of concentrat ions studied, also 
st imulated resp i ra t ion  of the ra t  mas t  cells. The 5-sul fo-8-mercaptoquinol ina tes  of Nis t imula ted in t race l lu la r  
resp i ra t ion  a little in a concentrat ion of 10 -9 M, but s tar t ing with a concentrat ion of 10 -8 M, this complex began 
to inhibit respirat ion.  

The his tamine- l ibera t ing activity of the complexes studied is given in Table 2. It is interest ing to note 
that Co compounds, like Na compounds, had no his tamine- l ibera t ing action. All other  compounds tested 
caused l iberation of histamine s tar t ing f rom concentrat ions of 10 -8 M. With respec t  to activity est imated for 
the m i ~ m a i  dose of the complex causing histamine l iberation and its maximal  value, the metals  studied can 
be a r ranged  in the following order :  

N i>Pd>Pt ,  Ga<In<Tl .  

An increase  in the Ni concentrat ion was accompanied by a decrease  in histamine liberation, probably 
because of its toxic action even in these doses (the fall in 0 2 consumption with an increase  in concentrat ion 
of the complex) .  For  the palladium complex an increase  in the Pd concentrat ion led to an increase  in h is ta-  
mine liberation, followed by a decrease ,  whereas  for  complexes with Pt, Ga, In, andT1 the phase of a decrease  
in his tamine l iberation with high doses was not found, just  as the phase of inhibition of respi ra t ion by these 
complexes was not found in these doses.  Analysis  of the resul ts  shows that the p rocess  of histamine l ibera-  
tion f rom mas t  cells  in response  to administrat ion of the complexes  follows a paral le l  course  to the intensity 
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TABLE 3. Sensit izing Action of 5 - su l fo -8 -  
mercaptoquinol ina tes  of Metals  of Group VIII 

Reacting 
agent 

K~PtCI~ 

PtX~ 

PdX2 

CoX 2 

NiX2 

Type of PtX~ Sensitizir~ agent 
response PdX~ CoX~ 

RIT 
RDT 

N 
N 
RDT 

++ 
+ §  
++• 
+-_ 

NiX2 

+ 
+ 

+ - -  
+ - -  
+ 

+ - -  
+ + +  
+ +  

of cell  resp i ra t ion .  A fall in the level  of r e sp i r a t ion  with an i nc rea se  in the doses  of the sa l ts ,  which can be 
regarded  as the onset  of its toxic action, was accompanied  by a dec r ea se  in thei r  action leading to h is tamine 
l iberat ion.  His tamine  l ibera t ion in r e sponse  to the action of these  compounds is thus an act ive p r o c e s s  de-  
pending on maintenance of the level  of vi tal  act ivi ty of the cell .  Other evidence in support  of the act ive c h a r -  
ac t e r  of h is tamine  sec re t ion  during the action of these  compounds is the poss ib i l i ty  that h i s tamine  l iberat ion 
can be reduced by  45-50~  by aminophyll ine (10 -5 M), i .e. ,  that  the s y s t e m  of cycl ic  nucleotides regulat ing the 
level  of h is tamine  r e l e a s e  is p r e s e r v e d .  Colchicine, which des t roys  the s y s t e m  of micro tubules ,  in a dose of 
10 -5 M inhibited h is tamine  r e l ea s e  in these expe r imen t s  in r e sponse  to admin is t ra t ion  of the compound of the 
meta ls .  F r o m  all these  r e su l t s  it can be concluded that the c h a r a c t e r  of sec re t ion  of h is tamine  under  the in-  
fluence of the compounds tes ted  is s i m i l a r  to the l ibera t ion of h i s tamine  in the r e sponse  to a specif ic  antigen. 

Data on the sens i t iz ing  action of 5 - su l fo -8 -mercap toqu ino l ina te s  of  the me ta l s  studied a re  given in Table 
3. They show that these  compounds induce a sufficiently well  ma rked  phase  of sens i t iza t ion as shown by r e -  
sponses  of both immedia te  and  delayed type. The poss ib i l i ty  of c r o s s e d  reac t ions  to the compounds of these 
var ious  meta ls  will be noted. S imi lar  observa t ions  have also been made cl inical ly [4]. 

Inhibition of leukocyte migra t ion  by compounds of Pt  and Pd also were  studied by the leukocyte m i g r a -  
tion inhibition tes t  in the modificat ion of Novikova et al. i3] .  The degree  of inhibition of migra t ion  co r r e l a t ed  
with the resu l t s  of skin tes t s  and was 64.2 �9 11.2% for  Pt  compounds,  and 55.5 + 6.5~ for  Pd compounds.  How- 
ever ,  the inhibition index was lower than in the case  of sens i t iza t ion  by ac id -complexes  of the sa l ts ,  when it 
reached  82.3 ~: 8.9Y0 for  K2PtC14. The degree  of intensi ty  of the cutaneous reac t ions  also was s t ronge r  than 
with sensi t izat ion by ac id -complexes ,  when RIT reached  ++++ and RDT reached  +++ fo r  K2PtC14. The p r e s -  
ence of f i r m  m e t a l - s u l f u r  and m e t a l - n i t r o g e n  bonds in the compounds studied may  probably  in te r fe re  with 
reac t ion  of the cen t ra l  a tom of the meta l  with pro te ins  and with the fo rmat ion  of sensi t izat ion,  by prevent ing  
the fo rmat ion  of the complete  antigen. 
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