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aloohd concentration. 'l'he h e  rate of alcohol metabo- 
limn a t  thin high blood alcohol concentration can thus be 
estimated as the sum of the maintenance dose of 156 mg/ 
kg/hr plua the deficit of 30 mg/kg/hr, or 186 mg/kg/hr. 
I f  this rate be applied directly to man, the maximal daily 
cunsumption for a 70-kg man would be 312.5 g of alco- 
hol, or about 264 oe of 100 proof whisky, which falls in 
the same order of magnitude as the 32 oe calculated from 
prolonged daily consumption in dogs. 

From these data we may then conclude that the maxi 
mum d&ly consumption of alcohol by a man of average 
weight is replesented by a quart of 100 proof liquor, and 
that estimates greater them this are in  error. Equally, 
i t  may be concluded that thia consumption may only be 
achieved by maintaining the blood alcohol concentration 
a t  a high level. 
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Tlichinella spiralis ia the causative agent of human 
trichinosis. The disease is acquired as a result of eating 
uqdercooked meat, usually pork, containing the parasite 
in the encysted larval stage. Trichina infection appears 
to be somewhat common in the United Btates as  it has 
been found in 14.34% of human post-mortem examina- 
tione (8) .  Since there is no simple economical method 
of treating meat a t  slaughter to kill trichinae larvae. any 
information which may improve present conditions is de- 
airable. It has been found that a very intense beam of 
X-rays or cathode rays produced in a newly developed 
high voltage machine rapidly destroyed bacteria, yeasts, 
and molds, and the application of this method to the 
sterilization of food has been suggested (1, 3). 

The writers, in this study, have undertaken some pre- 
liminary e-qeriments to determine whether treatment of 
meat with radiations would have lethal action on the en- 
cysted trichinae larvae or would produce some morpho- 
logical change which would prove detrimental to the life 
cycle of the paraaite. For the purpose of clarity the life 
cycle of Trichinella spiralis is briefly summarized. The 

'I- 

* 

Yto. 1. Adult females of Tr&hineZEa 8pirnZis recoverrd 
from small intestine of rats 6 days following experimental 
infection. (n) Normal adult with embryos in the uterus. 
recovered from a control rat which had received nonirradl- 
nted infected muscle; (b) adult showing undeveloped em- 
hryos in the literus recovered from a rnt which had received 
infected meat irradiated for 96 hr ; (c) adult recovered from 
a rat which had received meat irradiated for 144 hr showinp: 
nbnorlunlity in the shnpe of the body wall. 

larvae derelop and reach maturity in the intestinal tract 
of the host 5 3  days following ingestion of infected meat. 
On the fifth or dxth day about 99 to 100% of the female 
worms show embryos in the uterus la) .  These , - ,  

embryos are liberated into the lymph spaces of the host's 
intestines and eventually reach the mueoulature where 
they become infective in less than 3 weeks. 

The method used in these experiments consisted in  pre- 
paring small cellophane wrappings each enclosing about 
1 g of trichinous rat meat and plaeing the paekets be- 
tween two tubes containing radioactive cobalt, in a re- 
frigerator a t  about 4' C. The dose of irradiation re- 
ceived b y  the meat was estimated to be 2000 r f62 each 
24 hr, consisting largely of gamma rays, the beta rays 
having been filtered out. After the meat waa irradiated 
for a specified interval of time, the contents of each of 
two wrappings were fed to each of two white rats? One 
of the rats was killed 6 days after infection to determine 
the condition of the adult worms in the intestinal tract. 
The second rat was killed 30 days after infection to de- 
termine presence or absence of encysted trichinae larvae 
in the musculature; if larvae were not found by w e  of 
the press preparation method, the muscle was artificially 
digested and examined. A control rat  receiving un- 

1 Acknowledgment is made to Dr. A. R. Lamb, Experimedt 
Station, H.S.P.A., for making laboratory animals available. 
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trt~:~.tedrrreat \$as ~n;~ilrt;tirrcd for  each ra t  fed irra.tli;rtotl 
ir~ent; 1)oth were killcd :rt the same time. 

111 tlrc present report, based on six sep:lr;tte experi-
~r~errt,s,tllc: following ol)serv;ctions lrave 1)ccn made: I r -
r;ldiatioll proiluc.cvl no It~tlral effect on the larvae nor ditl 
it afl'eet tlreir power of tfevelo~irrg to the adult st:tge. 
lrrndiatioir showed incre:lnrd and variable dcleterioiis 
caffects on the reprodiictire cells of the adult fcmalca 
worms \\it11 increased tlosngc. I n  four experiments ill 
lvllich rrre;~t was cotrtinuously irradiated for  4 day8 it 
\v:ls cstirrl:lted tirat 12  to R(iyo of the female worms wclrcs 
stc,rile, i.cs., the eml~ryos failed to complete tlreir develop- 
it ( I ) .  'I'he reinainder of the fc~n:tlc wonnn 

~lloweil c*l~~l)ryos in thc litenis. 1rr:rdiation for 5 days 
rc~slllteilIII tha starility of :tl)ont 43 to 100yo of tha adult 
fe~rrales. Irradiation for 6 d;rys resilltad irr tlict st,erilit,y 
of about 60 to 100% of tlrr f r~r~: t l r  I r r  two otlrctr worms. 
c-xprrinrelrts i r ~  wlliclr iilaat wi~s irradiatad for 4-6 tl;~.ys, 
pr(:~srce of a to r i l~  fet11:11e worr~is was observed 1)ut the, 

percctntnge ;~ffec.tccl was not cleterminctd. 
T~'ctm:~lo par:~sitcts, not tn:rdo stcrila as  a result of irrtrdi- 

:ition, l)ro(lr~ecd emhryos which were aide to irrvnde t,lrr 
~~n~scul ; r tnreof tlic host Of:~nd I)~com(t i~ i f~c t , i v (~ .  six 
r :~ ts  recactiving meat irradi:rtcd for 6 days, and killod 30 
rl:r,vs later, four showc,d no 1;lrv;re in t,lre musculature. 

111 ntldition to affrct,iilg the rctproductive tissi~ct, irracli- 
:~tiorr l~roiliiced sl)norn~:tlitp in tlrr form of irrcrg~~l:cr ala-
\rations or vctsiculations of parasitethe I.)ody wall of : t l ~ ~  
(Fig.  Ic) . This condition was rvitlolrt a lo l~g  ,tlfit posterior 
~ I ; L I ~of the femala worn1 ;md was fou~id  td--6e morct prav- 
:~lont as  tha parind of irradi:rtion incraasetl. 

Tirest: rcwult,s sl~ow th:~t gamtrr;r radiat,iorr ; ~ t  thct dosa, 
int,ensitp, :1nd temparaturr applic~tl is rrot lat11:rl to, tri- 
clrirrae I:lr\l:lc ctneysted in l~rext, blit under proper dosaga 
rc,i~ders t11e fcmnlo wornis stctrile and unable t,o coml)letc 
t,lreir 1ifc~"cyele. Experirnc:nts :rrr in progress to'detctr-
rrliiri:, i c ~ ~ i o r i ~other tlliiigs, the cffacts of 1:rrger dosages 
: ~ ~ ) ~ ) l f e ~ l "shartctr ti~rrc frotr~ a more irrtatrsr soiirce. fo; ;L 
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l'revioi~s work in oiir I:~l>or;~t,ory demorrstratt:ci tll;~t h:rs 
:III iml)ort:xnt pb;ysi~:rl c.h:~r:~cterist,ic of cancer ectllx is 
cic~crt::rscd ~rrutiial ;~cilresiverress, and that  this propert,? 
is appar(:fitly dire t,O a lo\v c~alciurn contctnt of such cells 
( 7 ,  9 ,  4 ) .  Tliest: ok)serv:ctiorrs have stimulatctci investig;l- 
tin11 of otller factors wl~ich might affoct normral cell ad- 
b(tsiveiresx and h;tvct led to thct finding that aci11c.tiivent:ss 
is great,ly :tffer.tt:ci h;v tr~npc.r;ttiire. 

1 Aicl;vl iq n arnllt I~ound~tii)ll.fl.0111 tht' . I)OII~ICT 

-

The mctlrod ilsed ir;ts been described previoirsly ( I ) , 
and only a summary will be given here. Attached pairs 
of human biicc~;~lcy)jtlic>lial cells were iised. Tlre forcc. 
veqiiired to separ;cto each pair by microtrra~ripulatioli w :~s  
incauiircd. 'I'his force, calculated in niilligrams, was (If.-
termined by mc.asiiring t11c k)end produced in a. prctvi 
ouslv calibrated micror~redl(: :is i t  was moved i l l  :I dirrc.-
tion ter~dirrg to separate orre memlter of a pair of cells 
frorrr tlre l )n r i i~g  nlierom:~iril)~~l~tion, other. tl~t: crlls 
\\-err kept immersed in :I b:il:circttd salt solutiorr. A cdoll-
stnrrt high temprr:tturc~ \z.;rs 11r:r inta ined by ;I IV:~ rrri I)ox 
surrounding the iriirrom:rrrip~ilafor; :tnd ;I low t,enrprr:~-
tnre, by tlre use of :I ref rige~r:itt~d room. 

Aidhctsivctrrctss of thr epit,l~c~li;tl :11vells w:ls tf(~ttxr~r~irrr(l 
kl~rc~rclifferent tc~lrpc~r;rtnrcts. At roonr tampctratiire of 
42.5 A 1" C thct me:rrl forc2c, rrqiiirctd t,o sep:tr:rte 100 pairs 
of ct.lls was 1.53 ~rro., n.it,li :I starr(1;~rtl error of ?O.OA'i .  
W11cn tha apitlrctli:~l c~,lls Irere sapar:rtetl :tt I" C ,3 7 ~  
thair adhosiveirrss was found to have tloc.rr;rsed ; the rneall 
v:llr~c for  50 pairs of calL~was now 0.88 mg, with a stand-
:trd cbrror of 2 0.070. 'I'lris v:rll~e w:rs significa~rt,ly- lower 
t,lr:111 th;rt ol.)t,ainctl a t  room tc~~rrporatiiro,for  thc, iliffer- 
cbncttin incans WIN 6.7 tilnes t,hc st:rrr&d error o f  thriv 
tliffcsrr~ice. Thiis, i t  is concll~drd, ;nl irrerc~asc~ i n  tc.nrprr 
: ~ t m e~)ro(luccd dpc2re;rse i n  of rpi-a :rdl~t~sivc~r~ess11iic~a:1l 
tllc~lial cells. 

Wlrrrr ctpit,lrrli:il cc.lls sc.l~:~r;~tnd lob\ ttnnwrrr : ~ t:I 

,,(,r:ltllr(, t,hc, lrl v:llue of ~l~l,lesi,.c,Ilt,ss 
100 pairs of calls wax 1.91 trig, with ;I st:lrrdartl c~rror.of 

t0.100. This v;~lrrct was significantly Irighctr t,l1:111 the 
~.ooni tctrripctr;rti~rc~ r;rliir~ (1.53 .~rrg), as tlre diffcrcnce i l l  

~rlt~:cl~swas 3.16 times tho st;~rrdard error of t,he tlifTt~renc2e. 
It is eonc~ludrd, t , l~rrc~fo~.r ,  decrease in te~rrl~t~r:~tllrc' that  :I 

~n.oct~~cacdall incrc.:~sr irr ntll~osivc~ness of cpit,l~elial c2t41s. 
'rhcso rc*siilts denio~~strar'e that  cha~rges in tenrper;~turt, 

can signifie;r~rtl\. ;lltrr tllc :rdhcwivencss of crlls.. to c~:telr 
other. Whilr qu;~~rtit,:~t,ivct mc;rsirremants of rnost t~iologi- 

(:it1 arid hiocl~c~rr~ic.:rl ch:lngct cliroc-proct:sses irl thr  s:tine 
tion as doas thc: tLirviroir~rrerrt:~l trniperaturr, the l~ropcrt,)' 
of :~dhesivenass clrallges inversely as  t,he trnrpe~.;rt,iirt~. 
;\Iterations irr :~dhrsiverress produced 1.1)' changcts irl tern- 
peratura m:ry hc of rro grc;rt signific:rocct in t~orrroio-
t,hermic ;rnimals, where 1)ody tempctr;rtnrct remains : ~ p  
proxirn;rt,ely const,:rrrt. TTowevrr, such altcr;rtio~rs re 
~)rohal)ly of import,ance iir colil-hlootlad ;~ninl:tls. 'P~IIIS,  

1 ,lick6 arrd Sc11lurnl)ergcr (8) have t1omonstr:rtatI that 
rerral carcinoma of 1rol):ird frog m ~ t , ; ~ s t : ~ s i ~ ~ s  the 111ot.f~ 
axtctnsively when t t ~ c  environmrntal tctmpcr;~tiire is i l l -

creasctd. (:oncctir:~k)ly, incrcasct in t,(:mperaturct tu;cy fur-
t,hr?r reducct t,he alrt::rdy i1t:crt:;tsc.d adhctsivctness of c :~ l ly~ r  
cells, therctby lezrding to great,er irrv;tsiv&rrctss a ~ r d .  C I I -

Iiancing the ch:rl~crs for  v:tsct~lar disseniin:itio.~r. 
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