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The K o k o n o v ' s  reaction m e a s u r e s  t h i o a m i n e - l i k e  
c o m p o u n d s  excreted in the urine.  We compared 
the results  obta ined  by  this reaction in patients  
wi th  mal ignant  tumors  and in f lammatory  dise-  
ases.  The majori ty  of  pat ients  wi th  advanced 
(stage Il l-IV) cancer d i sp layed  a pos i t ive  test. The 
chance of ob ta in ing  a pos i t ive  test was  related to 
the tumor  mass .  L y m p h o m a  patients  in comple te  
r e m i s s i o n  were  negat ive .  Patients  suf fer ing  from 
bacterial in fec t ions ,  active a u t o i m m u n e  diseases ,  
and acute pancreatit is  or myocard ia l  infarct ion 
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also had pos i t ive  tests. The increased excret ion of 
th ioamines ,  f o u n d  in tumor-bear ing  pat ients  can 
be expla ined by the act ivat ion of the i m m u n e  sys-  
tem, probably  by the i n f l a m m a t i o n  around or 
w i t h i n  the tumor  t issue.  The K o k o n o v ' s  reaction 
is not  sui table  to d iscr iminate  b e t w e e n  tumor-  
bearing patients  and hea l thy  ones .  It rather s e e m s  
to be appropriate  to assess  i n f l a m m a t o r y  pro- 
cesses  in in fec t ions  and/or  a u t o i m m u n e  diseases .  
(Pathology Onco logy  Research Vol 2, No3,  167-170, 
1996) 

I n t r o d u c t i o n  

More than thrcc decades ago, Kokonov published a 
paper (in Russian) describing how patients with stomach 
and other neoplasms excrete large amounts of thioamine 
cmnpounds in their urine while patients without malig- 
nancy only rarely do so. He developed a simple test to 
detect these compounds.-' Since his discovery seemed to 
be suitable for screening, a large cohort o1" patients has 
bcen studied, ~x' and within this group a nmch higher pro- 
portion of test-positive patients developed malignam 
tumors, over the same period of observation, than test- 
negative patientsJ Therefore, this simple method has 
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bccn advised for the screening of patients with a high risk 
of malignancy.; By testing the reliability of this reaction in 
a pilot study, we have found that, indeed, the majority of 
tumor-bearing patients had a positive Kokonov's  reaction, 
but patients with viral disease, e.g. children with chicken 
pox also displayed a positive test. This finding promptcd 
sttidies resulting in the theory that the activation of the 
immune system was responsible l o t  the increased urinary 
excretion of thioammes. . s According to this theory,, we 
analysed randolnly selected patients with malignancy and 
inflammatory diseases, in order to compare their thio- 
amine excretion. In this paper, we report on the results 
found in tumor-bearing paticnts and in patients suffering 
fi-om various forms of inflammation and/or tissue necrosis. 

,Alaterial~ arid M e t h o d ~  

D e t e c t i o n  q f t h i o a m i n e s  

Urinary thioamines were measured by lhe method of Ko- 
konov's  2 with modifications. In brief: 100 ml of aqueous 
solution of 2M selenous acid (SeO e, Reanal, Hungary) wax 
added to 5 ml of fresh morning urine. Absorbance was 
measured after 10 rain at 560 nm. Positive samples 
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showed  an o r angehed /da rk  red colour. To de te rmine  the 

opt imal  absorbance ,  the ur ine samples  of  20 heal thy con- 

tmls and 20 patients with posi t ive  results were assayed at 

520, 54{/ and 560 nm. In both groups,  the highest  absor- 

bance  was found at 560 nm (Fig. I), therefore,  this wave-  

length was used for fur ther  de terminat ions .  

absorbance 
0.7 ! 

L 0.3 - -  

0.1 

52( 54{1 56{) 

con trol [ - ~ ]  t t, m or-bea ,'i ng 

I11111 

Figure 1. Absorba~we at 520, 540, and 560 ,m.  Healthy con- 
trols and patients with positive reactkm (n: 20) 

Patieuts 

The fresh morn ing  urine samples  f rom tumor  bearing 

patients,  pat ients  with a u t o i m m u n e  diseases,  pat ients  with 

bacterial  infect ions  and o ther  diseases were randomly  

obta ined  f rom the 2nd  Depa r tmen t  of  Medicine .  It is of 

impor tance  that d i lu t ion of  the urine should be avoided," 

i.e. d iuret ics  or excess dr inking  were not al lowed.  The 
urine samples  of 50 pat ients  with i schaemic  heart  disease, 

hyper tens ion,  e m p h y s e m a  or peptic ulcer were also 

studied: These  pat ients  were randomly  selected as "conuol  

pat ients"  and thei r  thorough  cxamina l ion  failed to reveal 

e i ther  i n f l ammat ion  or mal ignancy.  

Table 1. Absorbance values of repeal tests 

Patienl Dait Ratim7 
Nr. 1 2 3 q ' 

a) H e a l t h y  vo lun t ee r s  

l 0.035 0.090 0.00 0.055 (all negat ive)  
2 0.08 { } . 0 3 5  0.045 0.(}7 (all negat ive)  
3 0.015 0.{/75 0,055 0.015 (all negat ive)  
4 0.015 (/.019 0.(785 (all negat ive)  
5 0.0 0.03 0.09 ~al] negat ive)  
O 0.0 0.(! 0.045 (all negat ive)  

b) T u m o r  I: a t i enL  

1 (}.51 (}.54 0.76 0.5 (all posi t ive)  
2 0.15 0.79 0.33 {).44 (all posi t ive)  
3 0.23 0.3 (I.21 0.2 {all posi t ive)  
4 0.175 0.25 (all posi t ive)  
5 0.3 0.175 (all posi t ive)  
6 0,45 0.55 (all posi t ive)  

Table 2. Kokonov's  reaction of patients with  malignant  
tumors 

Nr. Tumor Staw Remark RatiHg 

1 colorectal IV + 
2 colorectal IV + 
3 colorectal II 
4 colorectal 1 
5 colorectal III + 
6 colorectal IV + 
7 colorectal IV + 
8 colorectal I I  
9 liver IV + 

10 l iver IV 
11 liver IV 
12 b ronchus  1V + 
13 larynx IV + 
14 breas t  IV 
15 breast  IV + 
16 breas t  II -- 
17 ovary  1I 
18 ad re1~al g land I 
19 gall b l adde r  IV + 
2{1 k idney  II1 
21 k idney  IV + 
22 k idney  Ill + 
23 b ladder  11 + 
24 b l adde r  11 
25 b l adde r  IV + 
26 b ladder  Ill + 
27 b ladder  II1 + 
28 pros ta te  IV + 
29 HD IV - 
30 I f D IV + 
31 H D  Ill + 
32 NHL Ii1 in remission 
33 NHI,  IV + 
34 N I t L  111 in remiss ion  - 
35 NHL IV in remiss ion - 
36 NHL 111 + 
37 NH L I1 in remiss ion - 
38 NI tL Ill + 
39 NHL lll 
40 NHL IV 
4i N H I  I11 in remiss ion  - 
42 NHL 111 in remissior~ - 
43 NHL ll + 
44 N H L ( M M )  
45 N I t I , ( M M )  -- 
46 NHL (MM) 
47 CML blastic crisis 
48 CML 

ConlroLs 

Thirty six heal thy youn~ vnhmteer~ (age 20-26 yrs. both 

sexes} were used as controls .  

Results 

,]VOITIl(l] t'II/HPS Olld F/lllgF 

Urine samples from 36 heahhy  w~lunteers were assayed. 

The mean absorbance value (0.072) + 2SD (0.067) = 0.139 

was used arbm-arily as the upper  limit of  normal values. 
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Table 3. The effect of cytostatic therapy on Kokonov's 
reaction in patients with HD or NHL (absorbance before 
and after one week of therapy) 

Patie1~t 
'l mHor 5tab~P TrPotmPHt Before After 

Nr. 

30 HD IV ABVD 0.79 {}.3 
31 HD Ill COPP {}.25 0.11 
33 NtlL IV CI lOP 0.44 0.25 
36 NHL llI CHOP 0.305 0.175 
38 NI tL 111 BACOP 0.167 0,065 
39 NHL Ill BACOP 0.65 I).12 

Dlriabilily o/lhe resulB 

The absorbancc values of repeat tests are shown in 
Table 1. While there was a great variation among absor- 
bance values determined after two to four consecutive 
days, the values remained within the negative range in the 
control group and within the positive range in the tumor 
group. 

The results of tumor-bearing patients are shown in Table 
2. The overall frequency of positive cases in solid tumors 
was 19/28. There was a much higher frequency of positive 
test among patients with advanced and metastatic cancer 
(stage Ill-IV solid tumors: 18/20 vs. stage 1-11 solid tumors: 
1/8. The overall frequency of positivity in lymphomas and 
leukaemias was 12/20. Of 12 NItL patients, 6 were in com- 
plete remisskm, and none of them were positive, while all 
patients with involved lymphatic tissue, before therapy, 
were positive. The ell;cot of cytostatic therapy is shown in 
Table 3. There was a considerable decrease in absorbance 
after one week of combined therapy, even though results did 
not return to normal range. 

The results of other - inflammatory - diseases are 
shown in Table 4. Fifteen of 29 autoinmmne patients were 
positive. Positivity seemed to bc associated with disease 
activity: in the active SLE group the frequency of positive 
test was 9/11, while only I/9 was in the inactive group. All 
patients with bacterial infection were positive (6/6), simi- 
larly, all patients with tissue necrosis, i.e. acute 
pancreatitis or myocardial infarction were positive (9/9). 
Eight of 50 patients suffering l?om diseases other than 
inflammation or malignancy displaycd a positive test (data 
not detailed). 

Discussion 

While there was a lairly high proportion of positive test 
among patients with large tumour burdens, a positive test 
was less frequent in patients without metastases. In this 
respect, there was no difference between patients with 
solid tumours or lymphoma. This is in accordance with 
Kokonov's findings, who found that complete removal of 
the tumour resulted in a negative test, while palliative 
operation failed to alter positive tests] It is also of interest 

that all patients with NHL in complete remission were 
negative, while all NHL patients with a documented tumor 
mass were positive. Cytostatic therapy considerably 
reduced lhioamine excretion after one week, well before 
measurable regression of lymph nodes were seen. Koko- 
nov also observed that irradiation of patients abolished 
positivc tests: he explained this phenomenon by the effect 
of the irradiation ensued fi'ee radicals.: Free radicals 1nay 
oxidize thiol compounds, therefore, they cannot be 
detected by this reaction. This possibility cannot be ruled 
out, since cytostatic drugs, like cyclophosphamide, do 
produce free radicals. In our opinion, however, the dimin- 

Fable 4. Kokonov's  reaction of patients with autoim- 
mune and inflammatory diseases 

Disease Activihj Rating 

49 SLE 
50 SLE 
51 SLE 
52 SLE 
53 SLE 
54 SLE 
55 SLE 
56 SLE 
57 SLE 
58 SLE 
59 SLE 
60 SLE 
61 SLE 
62 SLF 
63 SLE 
64 SLE 
65 SLE 
66 SLE 
67 SLE 
68 SLE 
69 MCTD 
70 MCTD 
71 MCTD 
72 PSS/PM 
73 PSS 
74 PSS 
75 PM 
76 RA 
77 vasculitis 
78 sepsis 
79 cholangitis 
80 cholecvstitis 
81 broncl~itis 
82 bronchopneumonia 
83 sepsis 
84 acute pancreatitis 
85 acute pancreatitis 
86 acute pancreatitis 
87 acute pancreatitis 
88 acute pancreatitis 
89 acute pancreatitis 
90 acute pancreatitis 
91 myocardial infarction 
92 myocardial infarction 

active 
active 
active 
active 
active 
active 
active 
active 
active 
active 
active 
inactive 
inactive 
inactive 
inactive 
inactive 
inactive 
inactive 
inactive 
inactive 
inactive 
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active 
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inactive 
active 
inactive 
active 
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