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) T H E H U TC H I N SO N  D I ET ET IC H Y POT H ES I S  
O F  F I S H  EAT I NG A S  A CA U S E  O F  L E P ROSY . 

A R EA P P R A I SA L  I N  T H E L I G H T  O F  T H E 
I N F L U EN C E  O F  P R O-OX I DA N T  

N UT R I T I O N A L  CON D I T I ON S .  

by  MENY BERGEL, M . D . ,  

Director of the Leprosy Research Laboratory, 
Rosario, A rgentina. 

I n  1 906 Jonathon H utch inson publ i shed a book wh ich summar­
i sed his observat ions on some diets wh ich favoured the development 
of human leprosy. In many countries he found a suggest ively high 
i ncidence of leprosy in peoples who ate large amounts of decomposing 
fish .  He  said "the cause of the disease is some i ngred ient or parasite 
generated by or i ntroduced i nto the fish wh ich has either been not 
cured at a l l ,  or cured badly : i t  i s  however qu ite possible that the 
i ngredient present i n  the fish may be someth ing quite d ifferent from 
the baci l l us itself and that it may even be of chemical nature". 

The so-called "fish hypothesis" of leprosy, which came i nto 
being as the resu l t  of the conclus ions of H utch inson, became the 
bas is of an i ntensive search for the Hansen bac i l lus  i n  decaying 
fish .  When the results of th is search proved to be completely negati ve, 
the postulates of H utch inson gradual ly lost strength and were 
fi nally abandoned altogether and are quoted today only for 
h istorical reasons, although it wi l l  be noted that th is was not ent irely 
logical, s ince H utchi nson had specifically stated that the factor i n  
fish might be someth ing other than the Hansen baci l l us .  

Recent experimental studies and i n terpretations by the author 
make i t  seem desirable to reconsider the ideas of H utch inson .  I t  now 
appears plausible to expla in the wel l-establ ished correlation between 
the occurrence of leprosy and the i ngest ion of diets h igh in de­
composing fish on the fol lowing grounds. Decomposing fish conta in 
relatively large q uant it ies of rancid fats and u nsaturated fatty acids, 
which would be expected to i nduce a prooxidant condit ion in the 
t issues of persons ingest ing such fish, and i t  can be shown that a pro­
oxidant condition favours the growth of the Hansen baci l lus .  This i s  
shown as fol lows : 

(a) The Hansen bac i l lus  can be made to mult iply in  rats fed a pro­
oxidant diet. Three serial i ntratesticular i noculat ions of 
Hansen bac i l l i  were made in rats kept on a pro-oxidant diet 
(low in Vi tamin E and containing 1 5% l inseed oi!) , during a 
period of 26 months . Seven months after the last inoculation 
the testes were found to conta in  considerable n umbers of 
acid-fast bacil l i ' · s .  4 which were tested biologically in two ways. 
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In the first test these bac i l l i  were seeded on Lowenste in-Jensen 
med ia and were found not  to  develop colon ies at various 
temperatures, up to a period of 1 20 days . In other words, the 
baci l l i  would not grow in  an artificial med ium designed for 
acid-fast baci l l i  4 and in th is respect resemble Hansen baci l I i .  
J n the  second test, a lepromi n  made w i th  testicular t issue from 
inoculated rats was tested in the usual manner ' along with 
in tegral and baci l lary lepromins made from human lepromas, 
and the rat tissue lepromin  was found to behave in the same 
way as the lepromin from the h uman tissues . 

These two biological tests showed that the bac i l l i  found i n  
the testes o f  the i nocu lated rats were Hansen baci l l i .  Li kewise, 
a comparative study has been made of the growth of M .  
/eprae inocu lated i ntratest icu larly i n  wh ite rats submitted to 
var ious pro-oxidant 'n utr i t ional condit ions. With the pro­
oxidant d iet employed (V itamin  E deficient diet with l i n seed 
o i l ,  with rancid l i n seed o i l ,  wi th cod l i ver o i l ,  with or without 
the addit ion of s i lver n itrate i n  the dri n k ing water and i njec­
t ion of haemolysates) there was a notable growth of M. /eprae 
i n  relat ion to their growth in control an imals fed on ordi nary 
diets 6.  

(b) It was possible to demonstrate an ant ioxidant act ivity in vivo 
of various anti leprotic compounds as fol lows . Rats kept on a 
pro-oxidant d iet ( low in  V itamin E and conta in ing J 5 %  cod 
l iver o i l )  were found to be protected for periods up to five 
months against the formation of ceroid p igment in the sub­
cutaneous, perigonadal and perirenal fat by the addit ion to 
the d iet of 0.2% isoniazid, 0 .2% diaminodiphenylsulphone, 
0. 1 % 4-acetylaminobenzaldehyde thiosemicarbazone and 
0 . 5% 4-butoxy-4 'dimethylamonothiocarbanitide . Control 
an imals not given these drugs formed c(!roid pigment in  the 
above ment ioned t i ssues in large amount ' · 8 • • • These experi­
ments show that these anti leprotic drugs have antioxidant 
activity. 

(c) But compounds known to have high ant ioxidant acti vity and 
not previously used against leprosy were found to exhibit 
ant i lepromatous activity. For i nstance, the admin i strat ion of 
large amounts of Vitamin E (600-800 mgm. dai ly) to a group 
of lepromatous leprosy cases was found to exert a very 
remarkable ant i lepromatous effect ' 0 .  From the experimental 
findings presented above, it is concluded that there is a very 
clear relationsh ip  between the pro-oxidant state, which favours 
the autoxidation of l ipids, and the pathogenesis of leprosy " . 
The pro-oxidant state with the accompanying autoxidation of 
l ipids can be produced by the ingestion of decomposing fish. 
This thus appears to lend support to the "fish hypothesis" as 
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i t was originally postulated by H utch inson, and moreover 
indicates the nature of the material in the decaying fish which 
favours the development of leprosy . 
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