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Effects of Alcohol on Trichinella spiralis.* 

G. N. I’IEIICE, JIL, AND JAMES B. MCNAUGHT. (Introducetl by 
IVilliam Dock.) 

~ ’ ~ o ? J L  f l i p  Dcpcir tmr  nt of Pntholoqy, S tnn fod  University School of Medicine, 
SUW Fro / L C ~ S C O .  

Since there are reports that the liberal use of alcoholic beverages 
.l\hile ingesting trichinous meat offers protection against infection 
antl since the use of generous quantities of cognac has been advised 
as therapy in trichinosis,’ we have investigated this problem by ex- 
perimentation on rats antl by the following iiz vifro studies. 

* Supported in part by the Rockefeller Fluid Research Fund of the School of 
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, \  1 hree white rats, infected 3 months previously \\it11 Tricliinella 
spiralis obtained from a human diaphragm, \\-ere sacrificed, skinned, 
eviscerated, and passed through a meat chopper. The ground meat 
was thoroughly mixed. The follo\\-ing in zritro experiments were 
performed with this material. 

Erperimellt :Yo. I.-EfJeL.t of c~lcol~ol 012 digestion. Five gram 
quantities of the ground rat meat \\-ere placed in each of six 250 nil. 
glass beakers ivith 100 i d .  o f  artificial gastric juice.' Water was 
added to the first 3 beakers in quantities of 10. 20, and 30 ml. while 
absolute ethyl alcohol in similar quantities was added to the remain- 
ing 3. All ivere stirred simultaneously in an incubator at 37°C. 
according to methotls previously tlescriI>etl.'. IVhen examined 
after- 6 hours the mistures in  the first 3 beakers \\.ere completely 
digested, \\-bile those in the last 3 containing the various dilutions of 
alcohol sho\\-ed on1:- partial digestion. All mixtures \\ere permitted 
to digest for 18 hours \\heti the!- \\-ere strained through a 60 mesh 
brass wire sieve into separatory funnels. Portions o i  undigested 
meat remainetl on the sieiys o i  the j alcohol mixtures in amounts 
that increased \\-it11 the strength ( i t  the alcohol. The larvae settled 
rapitll:-. The sediment of each \\-as drawl off into separate grad- 
uated mixing cylinders and matle LII) to 2.5 or SO nil. volume \\-itii 
tap water. Atter thorough mixing, six 0.1 nil. quantities Ivere 
pipetted i n t o  the tlepressions oi hanging-tlrol) slides where the larvae 
were readily counted using ;t lna::.nification of 40 tliameters. The 
total numl)ers oi larvae i n  the concentrate iron1 each 5 gm. of meat 
are shown in Taltle I. The  3 non-alcoholic digests averaged 12,732 
living larvae n-hile the 1iuni1)el- in  the alcoholic digests varied from 
7,660 to 2,650. In the 9% alcohol onl? 2% o f  the larvae were 
tightly coiled. the remaintIer \\-ere loosely coiled non-motile. pre- 
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sumably dead. 11: the 16% strength approximatelp 10% of the 
larvae were still encapsulated while in the 23% fully 30% were 
encapsulated, some with fra,ments of muscle still adherent. and none 
of the liberated larvae were active. 

I t  is obvious that alcohol increasingly interfered with the libera- 
tion of the larvae by digestion. This is in accordance \\-it11 the ex- 
periments of Blotner,' Ivho demonstrated that alcohol destroyed the 
proteolytic activity of certain gastrointestinal enzymes in z i f ro  and 
in e+vo. Others', have shon-n that alcohol evokes a flow o f  gastric 
juice of high acidity but lolv digestive power. 

E.rperimeizt No .  ]I.-Direct action of dcoliol on free trichiiidko 
Ianve .  -4pproximately 1000 living trichinella larvae digested free 
of their capsules were added to each of 10 small test tubes containing 
2 nil. of aqueous solutions of ethyl alcohol ranging in strength from 
2.5 to 0.1% in the first 9 tuhes with water in the tenth as a control. 
The strength of alcohol was reduced by half in each tube, i. c., tube 
1 contained 25% alcohol, tube 2 contained 12.5%. etc. The tubes 
were kept in a 37.5 "C. incubator except during observations. 

The activity of the larvae were readily oliserved under a magnifi- 
cation of 40 diameters. Living larvae were in tight coils or fairly 
active. The dead ones assumed a comma shape. For 6 hours there 
were no changes in the larvae in any of the tubes. At 12 hours all 
larvae in tube 1 (25% alcohol) were dead. &At 21 hours all \\-ere 
dead in tubes 2 and 3 (6.25 % ). By 48 hours all larvae were dead 
in the first 5 tubes ( 1 . 5 % ) ,  while at least half were active in each 
of the last 5 tubes including the control. This type of an experiment 
was repeated 4 times during a 2 months' period, using trichinella 
from various rat digests with similar results. 

These observations show that trichinella larvae are surprisingly 
tolerant to alcohol, resisting a concentration o f  25% for more than 
6 hours and of 12.5% for more than 12 hours. Neither of these 
concentrations are maintained in the human stomach for such long 
periods. 

We conclude that a concentration of 25'76 alcohol 
has little direct action on trichinella iu &yo but that concentrations 
as low as 9% interfere with the digestive lilm-ation of encysted 
t richinella. 

Conclusion. 
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