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Toxicity of Polychlorinated Biphenyls Increased 
Alkylbenzene Sulfonic Acid Salt 

Polychlor ina ted  b iphenyls  (PCBs) are chemicals  used 
in te rna t iona l ly  for indust r ia l  appl ica t ion  in insulat ions,  
plast ics and coatings.  The f i rs t  r epor t  on PCBs poisoning 
was t h a t  by  SCHWARZ ~ in 1936 and was followed by  
fu r ther  documen ta t i on  of the  toxicological  and patholog-  
ical effect  of PCBs in an imal  bodies~, ~. In  1968 publ ic  
a t t en t ion  was d rawn to PCBs when  more  t h a n  1,000 
persons  l iv ing in Nor the rn  Kyushu  dis t r ic t  of J a p a n  
exper ienced a dermat i t i s  which  was a t t r i bu t ed  to  PCBs 4. 
Alkylbenzene  sulfonic acid salt  (ABS) is an indust r ia l  
neut ra l  cleansing agent  used widely  in Japan ,  and th is  
subs tance  plus PCBs have  gradual ly  accumula ted  in the  
waterways .  As removal  of these  subs tances  is incomple te  
while uti l izing p resen t  wa te r  pur i f ica t ion methods ,  con- 
s iderable  amoun t s  of these  subs tances  are being inges ted  
in to  t he  h m n a n  b o d y  via dr inking wa te r  and  seafood, t he  
la t te r  having  a high consumpt ion  ra te  in Japan .  As the  
combined  act ion of PCBs and ABS on the  an imal  b o d y  
has  to da te  no t  been  documented ,  the i r  s tudy  h a s  now 
been under taken .  

Mater ia l  and methods. Male Wis ta r  ra t s  weighing 80 to  
120 g were d iv ided  into 4 groups of 8 animals.  To each 
group the  following diets  were adminis te red :  Group I: 
o rd inary  diet  and t ap  water .  Group I I :  ord inary  die t  and 
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wate r  conta in ing  1,000 p p m  of ABS (Laurylbenzene  
sulfonic acid sodium salt). Group I I I :  PCBs (Kanechlor  
500) supp lemen t  d ie t  (500 ppm) and  t ap  water .  Group IV:  
PCBs supp lemen ted  diet  (500 ppm) plus ABS (1,000 ppm) 
added to t ap  water .  

Diets  and wa te r  were provided ad l ib i tum.  Al ter  3 and  7 
m o n t h s  on these  d ie ta ry  regimens,  4 ra t s  of each group 
were sacrificed and  the  t issues dissected and  weighed, 
Por t ions  of l iver were used for de t e rmina t i on  of to ta l  
cholesterol,  enzyme  act ivi t ies  of anil ine hydroxylase ,  
N a - K - M g - d e p e n d e n t  ATPase  and Mg-dependen t  ATPase.  
Tota l  l iver cholesterol  was de t e rmined  by  the  m e t h o d  of 
SPERRY and WEBB 5. Aniline hydroxy la se  ac t iv i ty  was 
assayed by the  m e t h o d  of IMAI et  al% N a - K - M g - d e p e n d e n t  
ATPase  and Mg-dependen t  ATPase  were assayed by t h e  
me t h o d  of NAXAO et  M 7, P ro t e in  was de t e rmined  by  the  
m e t h o d  of LowRY et  alS. 

Results. Table I demons t r a t e s  l iver weight  expressed 
as a percen tage  of body  weight  for each group. In  groups  
I I I  and IV the  liver weight  showed a s ignif icant  increase 
(Figure), to ta l  cholesterol  levels increased marked ly  and 
cholesterol  deposi ts  were more  mark ed  in group IV, 
PCBs-ABS co-adminis te red  ra ts  r a the r  t h a n  in the  PCBs 
alone admin is te red  group I I I  (Table II).  Liver  cholesterol  
levels increased in p ropor t ion  to  t he  lenght  of PCBs 
admin i s t r a t ion  as d e m o n s t r a t e d  by  a compar i son  be tween  
ra ts  on the  3 and 7 m o n t h  d ie ta ry  regimens.  Ac t iv i ty  of 
anil ine hydroxylase ,  a drug metabol iz ing  microsomal  
enzyme,  increased s ignif icant ly  in the  PCBs-admin i s t e red  
rats.  This increase of ac t iv i ty  was s t r eng thened  signifi- 
can t ly  when  ABS was admin is te red  toge the r  wi th  PCBs. 
On the  o ther  hand ,  l iver  N a - l t - M g - d e p e n d e n t  ATPase  
decreased marked ly  in PCBs-admin i s te red  ra ts  and the  
t en d en cy  to a decrease in ac t iv i ty  was more  s ignif icant  in 
the  PCBs and ABS co-adminis te red  rats.  No s ignif icant  
difference was observed  in Mg-dependen t  ATPase  among  
the  groups.  

Livers of groups I to IV (7 months). 
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Table I. Ratio of liver weight to body weight (%) 

Group Additives Experimental period 

Diet Water 3 months 7 months 

none none 2.85 ~2 0.15~ 2.57 i 0.12 ~ 
II none ABS 3.26 i 0.46 ~ 2.50 ~ 0.30 ~ 
III PCBs none 6.11 =~ 0.43 b 6.24 ~- 0.83 b 
IV PCBs ABS 7.07 n~ 1.08 b 7.86 • 1.50 b 

Table II. Total cholesterol levels in liver 

Group Additives Experimental  period 
Diet Water 3 months 7 months 

(rag/100 g wet 
weight) 

i none none 255 J_ 31 ~ 257 i 22 a 
II none ABS 253 • 25" 320 ! 33~'b 
I II PCBs none 439 :~ 32 b, o 548 i 34 ~ a 
IV PCBs ABS 611 =~ 47 a, o 768 ~ 67 e 

Values represent Mean ~= SIgM of 4 rats. DiKerent letter super- Values represent Mean -i: SEM of 4 rats. Different letter superscripts 
scripts ~, b denote significant difference (P < 0.05). (a, b, c, d, e,) denote significant difference (P < 0.05). 
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Table III. Aniline hydroxylase, Na-K-Mg-dependent ATPase and Mg-dependent ATPase activities in liver 
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Group Additives Aniline hydroxylase Na- K-Mg-ATPase Mg-ATPase 

Diet Water 3 months 7 months 3 inonths 7 months 
(nmoles p-aminophenoI/min/mg nmoles Pi/min/rng protein 
protein) 

3 months 7 months 
nmoles Pi/min/mg 
protein) 

I none nolle 1.16=[-0.06 ~ 1.48 :J= 0.21 ~ 140=~ 7 ~ 155~_ 5 ~ 401~=34 ~ 328:~:47 ~ 
II none ABS 1.42 :~c 0.12 ~ 1.22=[=0.14 ~ 122~=21 ~b 130~c 7 ~ 424=t=32 ~ 329:]= 56 ~ 
III PCBs none 3.94~=0.38 b 4.19~0.46 b 78~: 8 b 76J: 6~ 387=t=31 ~ 342~=35 ~ 
IV PCBs ABS 6.72 ~ 0.57 o 6.90 i 0.66 o 45 :~ 12 b~ 44=[=10 o 343 ~ 29 ~ 3992=85 ~ 

Values are represent Mean ~ SEM of 4 rats. Different letter superscripts (a, b, c) denote significant difference (P < 0.05) in each ~ enzyme. 

Discussion. Repor t s  have  conf i rmed t h a t  PCBs increa- 
sed l iver cholesterol  levels ~, x0 as well as microsomal  drug 
metabo l iz ing  enzyme  a c t i v i t y n ,  ~2. YAP et al. la have  re- 
por t ed  t h a t  PC]3s inhib i t s  N a - K - M g - d e p e n d e n t  ATPase  
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ac t iv i ty  in fish. The p resen t  s t u d y  no t  only conf i rmed 
these results  bu t  clarified t h a t  the  effect  of PCBs on 
enzymes  or cholesterol  levels in the  l iver increased when  
PCBs and ABS were s imul taneous ly  adminis tered .  

Fu r t h e r  inves t iga t ion  is expec ted  to clarify the  prob-  
abi l i ty  t h a t  ABS po ten t i a tes  an increase in the  tox ic i ty  
of PCBs. 

Zusammen[assung. Nachweis ,  dass  in PCB verg i f te ten  
Lebern  yon R a t t e n  die Quantit~it des Cholesterins und 
die Ak t iv i tg t  des An i l i n -Hydroxy la se -Enzyms  zunahm,  
wghrend  sich die Na-K-Mg-abhgngige  ATPase  vermin-  
derte.  Gleichzeitige Verabre ichung  yon ABS bewi rk te  eine 
s ignif ikante  Ste igerung der  PCB-Vergif tung.  
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Carcinostatic Activity of a Thiazolidinonylidene-Hydrazonothiazolidinone Derivative 
Against DMBA-Induced Mammary Carcinomata in Female Sprague-Dawley Rats 

The cy tos ta t i c  agents  cur ren t ly  in clinical use were orig- 
inal ly selected on account  of the i r  inh ib i to ry  ac t iv i ty  
agains t  t r an sp l an t ab l e  t umours  and leukaemias.  W i t h  a 
view to f inding new agents  wi th  d i f ferent  chemothera -  
peut ic  proper t ies ,  we began to employ  tes ts  based p r imar i ly  
on chemical ly  induced  carc inomata .  One such me th o d  
which  p roved  sa t i s fac tory  in this  respec t  was the  tech-  
nique of inducing m a m m a r y  ca rc inomata  in female 
Sprague-Dawley  ra ts  by  admin i s t e r ing  DMBA (7,12- 
d imethyl -benz[a]  anthracene) ,  originally in t roduced  by  
HUGGINS 1 for s tudies  of hormona l  dependence  and  sensi- 
t iv i ty .  In  the  p resen t  studies,  some der iva t ives  of a newly  
syn thes ized  series of 2-~(4-oxo-2-thiazolidinylidene)hy- 
drazono]-4- th iazol id inones  were tes ted  b y  th is  me thod .  
A m o n g  these,  GP 48989, 5-methyl-3-(2-methylal lyl ) -2-  

(3- methyl-4-oxo-2- th iazol id inyl idene)hydrazono~-4- th ia-  
zolidinone, showed very  p romis ing  carc inos ta t ic  ac t iv i ty  
and has been subjec ted  to ex tens ive  invest igat ions .  

O - , ~ _ _ N j C H a  
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GP  48 989 was p repa red  by  reac t ing  1-acetyl -4-methyi-  
3- th iosemicarbazide  wi th  chloracet ic  acid, to  form 3-me- 
thyl-2,  4- th iazol id inedione-2-(2-acetylhydrazone) .  Treat -  
m e n t  of the  deace ty la ted  hydrazone  in te rn led ia te  wi th  2- 
methyla l ly l  i so th iocyana te  then  yielded 3-methyl-2,  4-thia- 
zolidinedione-2- ~4- (2-nlethylallyl)- 3-thiosemicarbazone~, 
which,  af ter  being reac ted  wi th  2-bromo-propionic  acid, 
gave GP 48 989, a whi te  crys ta l ine  subs tance  wi th  an m.p.  
of 155-156 ~ 

The carc inos ta t ic  ac t iv i ty  of GP  48 989 was assessed in 
the  following way. The admin i s t r a t ion  of a single oral 
dose of 15 mg DMBA in i ml  sesanle oil by  s tomach  tube  
to 50-days-old female Sprague-Dawley  ra ts  induced  
m a m m a r y  tumours  in 90% of the  animals.  Histologically,  
85% of the  t umours  were carc inomata ,  mos t ly  adenocar-  
c inomata .  The g rowth  of t he  t u mo u r s  was e s t ima ted  a t  
in tervals  by  compar ing  t h e m  wi th  plast ic  balls of graded 
sizes. Between the  7th and the  20th week af ter  the  
admin i s t r a t i on  of DMBA, ra ts  w i th  1-2 tumours  of 
8-12 m m  in d iamete r  were a l lo t ted  a t  r a n d o m  to several  
groups of a t  least  7 animals  each. 

Various doses of GP 48 989 were admin i s t e red  by  
s tomach  tube  on 5 days  a week for 3, 6 or 12 weeks. In  
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