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Woanllng ma10 CSISL/6N mko re- 
d v e d  repeated s u t ~ u t ~ ~ ~ u r  Injactlons 
d knrono In corn dl for 54 woeks. 

Thoso mlto and sudving contmls mn 
UlM 104 *rooks anw the flml Inl.ctlon. 
There was no widuua ot urrlnogmIc 
activity In bonzenclnm1.d mlt.. A high 
Incldenca of amyloldorlr dml0p.d in 
mlw of all b8at.d and untnatod groupr. 
B~~tyinltrorourea. used as a po~ltlw con- 
-, Inducod lymphomas or I.ukOml.8 (In 

In a few. 
~ T o % p p - a a - m I u i ~ - j ~ ~ O G  

any reports suggest that in man M industrial exposure to benzene 
increases the risk of leukemia.'-' 
However, attempts to induce ne+ 
plaams in laboratory animals have 
generally failed.'." Since C57BL mice 
have been shown to be quite sensitive 
to agents like radiation or chemicals 
that induce leukemia. this strain of 
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mice was used to test the potential ef- 
fect of benzene and develop an ani- 
mal model."." Whereas the normal 
route of exposure in man is by inhala- 
tion or by cutaneous absorption, we 
elected to develop the model by test- 
ing benzene by subcutaneous injeo 
tion, mainly in order to administer 
as high a dosage as possible. If posi- 
tive results were obtained, then other 
mutes simulating more closely the 
human route could be used. 

MATERIALS AND METHODS 

Weanling male C578L/6N mice were o b  
t.ined from the Animal Production Sac- 
tion. Division of Research R ~ r a s ,  
National Institutes of Hui th .  They were 
housed. tea to a polycarbonate age 
(29x 17x 1w cm) in an ailcconditioned an- 
imal mom. Food was loboratory chow 
(Wayne Lab Blox) and hardwood chip - 
were d for bedding. After one week of 
acclimatization, the mice were injected 
subcutaneously with benzene (80 mice) or 
corn oil (20 mice) or were untreated (20 
mice). The benzene (99% pure) for injection 
m a  prepared aa a 30% solution by meaaur- 
ing 30 ml of benzene and diluting i t  with 
liquid corn oil (Mazola). to a find volume of 
100 mi. After several toxicity &ah, the in- 
jection schedule developed for this experi- 
ment w m  as follows: mice received injec- 
tions twice weekly for 44 weeks, and then 

t 

once weekly until 54 weeiu. Yice given 3U% 
benzene rere iajected with 0.05, 0.5 0.1. 
snd 0 2  mi for the fint four weeks. respec- 
tively, followed by 0.2 ml until the last in- 
jectma. Oil-injected mice received 0.025, 
0.06.0.05, and 0.1 mi. respecuveiy, far the 
h t  four weeks followed by 0.1 ml until the 
lut injection The lower dose given to the 
&injected mice was used when i t  n s  
fmnd that 0 2  ml of corn oil injected twice 
m k l y  did not disperse rapidly enough. 
However, mice receiving 3096 k w n e  in 
corn oil readily absorbed the 0 2  ml injec- 
tion, of which 0.14 mi consisted of corn oil. 

At 104 wceks after the fint injection, all 
lmrviving mice were kiIled ( X O 8  reeks of 
age) a d  a complete necropsy vu per- 
formed. LI had been done with all mice 
that died T k u e s  were hed in neutral 
buffered formalin. embedded in purffln, 
Kctioned at 6 p  and stained with hema- 
taxylineoain S d d  tissues were stained 
with Congo red for amyloid and by the 
riodic reid-schiff method PortiorH of liver 
fromone mouse with amyloidosi. were ked 
in gluturldehyde for ultrutructural ex- 
amination, and processed for atudy in an 
dceLron m#roscope. 
16 8 positive control, butyiaitmeourea 

(mdting point 82 C). synthesized d i n g  
to tbc procedure of Werner," w u  given to 

aide C57BL/6N mice, 4 weeks of age, in  
the drinking water a t  a concentntion of 1 
mgi3 ml (approximate daily dme) of water 
for 120 ~ Y S .  Surviving mice were killed at 
52 weeks. 
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sensitive s i t s -  R_elease-or activation -- 
lit aleukomogenic virus also deserves 
consideration. 

The lymphomas induced by butyl- 
nitrosourea were identical to those re- 
ported previously in mice.'' This is the 
first report of the finding of intestinal 
tumors in mice, although they were 
found previously igsome rats given 
the chemid l*~as  

The development of intestinal n e  
plasms is similar to the recorded find- 
ing of such tumors after oral dosage 
of methylnitrosouma.'. I t  would a p  
pear that the fairly polar chemical is 
not atworbed readily, migrates down 
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into the lower intestine, and thus 
leads to carcinogenesis along the en- 
tire tract. 

The finding of mites on the chronic 
skin lesions is reminiscent of previ- 
ous reports on the subject*'-n 
Evidently, the scratching caused by 
the mites leads to acute skin lesions. 
In more recent experiments, with 
C57BL/6N mice, the scratching be 
gins a t  7 to 9 months of age in mice 
kept on hardwood chips only. Cedar 
bedding or mixtures containing cedar 
chips had both a preventive and cura- 
tive effect. For an unknown reason, 
the black mice were more susceptible 
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to thin condition than were other 
strains. The chronic skin lesions that 
developed led to amyloidosis in inter- 
nal organs and eventual death.z7.'n.u 
The mean survival of these mice 
would probably have been increased 
if mitea were not present or if cedar 
bedding had been used." However, 
benzene exposure did not appear to 
affect this disease procesa 
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