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Zusammenfassung 

20 Patienten typische chronischc A1- 
koholiker ohne Cirrhosis hepat is-  wurden 
mit hitzeget6teten Typhus-Paratyphus Ba- 
cilli geimpft. Die Impfung fief keine Ver- 
~nderung im Inhalt von Zucker, Trans- 
minasen (GOT, GPT) oder Rest-N des 
Serums hervor. Die Serumproteine, die 
durch Papierelektrophorese geprtift wur- 
den, zeigten vermehrte Globuline un4 ver- 
minderte Albumine nach der Impfung. 

Alkoholiker bilden Antistoffe ebenso- 
gut wie Nieht-Alkoholiker. 

Rdsumg 

20 m a l a d e s -  des alcooliques typique- 
merit chroniques sans cirrhosis hepatis - 
fltrent vaceings avee des bacilli de typhus- 
paratyphus, tugs par la chaleur. La vacci- 
nation ne provoqua pas de changcment du 
contenu de sucre, de transminases (GOT, 
GPT) ou de N-rgsidu du sgrum. Les pro- 
t6ines de s~rum, qui furent examingcs par 
l'61cctrophorgse de papicr montr&rent une 
augmentation des globulines et une d6- 
croissanee des albumines apr&s la vacci- 
nation. 

Les aleooliques produisent des anti- 
corps aussi bien que les non-aleooliques. 

Paper  electrophoreses and  immuno-electrophoreses have shown tha t  the serum 
proteins are subject  to a considerable change in chronic alcoholics wi thout  
cirrhosis hepatis. The main  pa r t  of the globulin group shows a t endency  to 
decrease in concentrat ion,  while, on the other hand,  a few fractions show an 
increase. The last ment ioned reaction is main ly  t rue for the maeroglobulins. 

An  inoculat ion of these pat ients  with hea t -des t royed t y p h u s - p a r a t y p h u s  
bacilli gave a certain knowledge about  the a m o u n t  of the circulating anti- 
substances. More than  700 chronic alcoholics have been inoculated and in- 
vest igated in different ways. The invest igation showed tha t  the funct ion of 

the liver cells was of no impor tance  to the development  of the anti-substances,  
which, anyway,  was not  to be expected in theory.  The quan t i ty  of N-residue 
did not  affect the quan t i ty  of circulating antisubstances.  On the other  hand,  
if the glucose was 130 m g %  or more, a decrease of the ant isubstances was 
found. Wi th  an increase of negative Wida] tests there was a decrease of the 

hemoglobulin percentages as an indication of a decreased amoun t  of circu- 

lating anti-substances.  
I t  proves tha t  the amoun t  of anti-substances in the serum against  O-anti- 

gens is dependent  on the amoun t  of the concentra t ion of the y-globulins. 
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A decrease of  the  concent ra t ion  of the  y-globulins corresponded wi th  a de- 
crease of  the  ant i -subs tances .  On the  cont ra ry ,  the  H-globul ins  show a clear 
connect ion wi th  the  a- t -g lobul ins ,  and  m a n y  c i rcumstances  suppor t  the  
theo ry  t h a t  the  fl2~-globulins are the  carriers of  the  an t i - subs tances  agains t  
the  H - a n t i g e n  (7, 8). Infec t ions  wi th  typhus ,  p a r a t y p h u s ,  and  o ther  sa lmo-  
nella bac te r i a  show an increase of  the  globulins c o n t r a r y  to the  c i rcumstances  
a t  dysen te ry ,  and  here par t i cu la r ly  of  the  t -g lobul ins  (6). 

The Experimental Material and the Procedure of the Investigation 

The alcoholics used for this work did not differ from the material I have discussed in 
other works dealing with about 600 alcoholics (1, 2, and 3). 

All of them had been hard drinkers for several years. They had a typical anamnesis, 
exterior signs of a large consumption, and they also showed changes in a series of labora- 
tory investigations. 

The patients were inoculated with heat-killed typhus-paratyphus bacilli. In 1 ml of 
vaccine there were about 2 000 million germs, distributed in the proportion: 50% 
s.typhi, 25% s.paratyphi A, 12.5% s.paratyphi B, and 12.5% s.Newport. Before the 
inoculation and ten days after the inoculation the Widal was checked at the same time 
as a series of laboratory tests were made. 5 of these are included in this work. 

The  Resu l t  

Widal  was nega t ive  in all 20 pa t i en t s  before the  inoculat ion.  I t  so happened  
t h a t  t h e y  were all posi t ive  af ter  the  inoculat ion,  Which was no t  no rma l ly  to 
be expected.  I t  will be seen f rom the table  t h a t  s . t y p h i  and  s . p a r a t y p h i  B 
mos t  of ten resul ted  in agglut inat ions,  and  here again  in par t i cu la r  aga ins t  the  
H-an t igen .  31 of  the  react ions  were posi t ive  a t  the  di lut ions 1 /40-1 /80  and  
1/160, while 23 gave  posi t ive  resul ts  a t  higher dilutions. 

The  glucose was changed a l i t t le a f ter  the  inoculat ion.  The  younger  alco- 
holics as a whole have  a t endency  to low fas t ing  glucose values in the  per iod 
of  abst inence,  while the  older alcoholics r a the r  of ten show a t endency  towards  
high fas t ing  values in this period. Af te r  a t r e a t m e n t  las t ing 4 to 6 weeks these 
sl ightly pathological  changes are normalized.  Such was also the  case in this  
work.  

The  N-res idue values were wi thin  the  l imits  of  w h a t  could be considered as 
acceptable ,  wi th  the  except ion of one pa t ien t ,  who, when discharged f rom 
hospital ,  showed an increase,  the  cause of which was no t  found.  H igh  N-resi-  
due values were r a the r  unusual ,  while the  func t ion  of  the  k idneys  of  the  alco- 
holics of ten devia tes  f rom the normal ,  p r o b a b l y  because  of ho rmona l  dis tur-  
bances.  The  older the  pa t i en t s  are - which, for these pat ients ,  means :  the  
longer t hey  have  been ha rd  dr inkers  - the  g rea te r  is the  t endency  to  isoste- 
nuria.  Comple te ly  no rma l  concentra t ions  of  wa t e r  were found  in only a b o u t  
10~o, and  then  mos t  of ten in pa t i en t s  under  the  age of 50. The  clearly di- 
phased  curve  af ter  a charge of wa te r  is ve ry  s t rongly  f la t tened out  in these 
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p a t i e n t s .  I t  is poss ib le  to  obse rve  one sor t  of  i sos t enur i a ,  where  t he  specific 

g r a v i t y  keeps  a b o u t  1.020, a n d  a n o t h e r  fo rm where  t he  specific g r a v i t y  re- 

m a i n s  a b o u t  1.010. T h e y  all seem to e n d  in  a n  i s o s t e n u r i a  w i t h  a specific 

g r a v i t y  a b o u t  1.004. 

Table 1 :20  Alcoholics on whom an analysis of the blood was carried out before and after the in- 
oculation with salmonella. The ages varied between 27 and 53 years. 

A) Glucose, N-residue: Transaminases (before and after inoculation) 

before the inoculation after the inoculation GP-T 

Glucose N-residue GO-T GP-T Glucose N-residue GO-T 

Minimum 70 21 24 24 14 17 29 18012 
Maximum 126 49 108 165 108 64 87 
Average 99 35,1 49,7 58,8 37,5 46,3 41,I 95 _ 

The  t r a n s a m i n a s e s  n o r m a l l y  show a n  inc rease  in  t he  chron ic  alcoholics.  

W h e n  some  of t he  p a t i e n t s  h a d  n o r m a l  va lues  for G O - T  a n d  G P - T ,  t he  r ea son  

was  in  m o s t  cases t h a t  t h e y  h a d  been  t r e a t e d  1 or 2 weeks  before  t h e y  came  to  

m y  d e p a r t m e n t .  T h e  t r a n s a m i n a s e s  were u s u a l l y  n o r m a l i z e d  in  4 to  6 weeks,  

a l t h o u g h  i t  was  a longe r  t i m e  in  21%.  This  is t he  r e a s o n  w h y  t he  m e a n  va lues  

in  these  p a t i e n t s  are s o m e w h a t  h igh  (37.5 a n d  46.3). 

B) Serum Proteins (before and after inoculation) 

before the inoculation 

Total Albumins 
Proteins 7- f l - -  52 - -  51 -- Albumines Globulins 

Minimum 6,00 0,30 0 , 3 0  0,10 0,10 4,90 
Maximum 7,70 1,10 0 , 6 0  0,40 0,20 6,00 
Average 6,94 0,73 0 , 4 1  0 , 2 2  0,12 5,46 3,6/1,0 

after the inoculation 

Total Albumins 
Proteins y- f l - -  5 2 -- 51 -- Albumins Globulins 

Minimum 6,50 0,60 0 , 3 0  0,20 0,10 4,30 
Maximum 7,60 1,70 0 , 9 0  0 , 5 0  0,20 6,10 
Average 7,08 0,88 0 , 5 5  0,34 0,15 5,16 2,7/1,0 

The  s e r u m  p r o t e i n s  - i n v e s t i g a t e d  b y  m e a n s  of p a p e r  e lee t rophores is  - d id  

n o t  show the  v e r y  s t r o n g  d e v i a t i o n s  in  these  20 p a t i e n t s  wh ich  are o f t en  f o u n d  

in  alcoholics .  I t  will ,  however ,  be  seen f rom t he  t ab le ,  t h a t  the  g l obu l i n s  show 

r a t h e r  low va lues ,  p a r t i e u l a r y  for the  y -g lobu l ins .  The  changes  in  the  ra t io  

a l b u m i n / g l o b u l i n ,  wh ich  was  3.6 in  th is  ma te r i a l ,  are  v e r y  clear. A n  i n d e x  of  

271 



5.0 - 8.0 is not unusual. This peculiar circumstance makes a clear distinction 
between these alcoholics and the alcoholics who have developed a cirrhosis 
hepatis. In the latter group the alb./glob.-index may be changed to about 
1.0 and less. In the whole of my large material I have met only 4 patients 
with so serious changes of the liver. 

C) The result of the inoculation 

S. Typhi  

unsp.  
t t  H 0 

S. Pa ra typh i  A 

unsp.  
H H O 

S. Pa ra typh i  B 

unsp. 
H H O 

S. Newpor t  

unsp.  
H H 0 

Total  Resul t  : 
No. of positive Titres 
No. of negative Titres 

18 0 
2 20 

4 
16 

4 0 0 
16 20 20 

10 0 2 
10 20 18 

2 14 0 
18 6 20 

Dis t r ibut ion  of 
positive Titres : 
Dilution 1/40 
Dilution 1/80 
Dilution 1/160 
Dilution 1/320 
Dilution 1/640 
Dilutiou 1/1280 
Dilut ion 1/2560 
Dilution 1/5120 

1 0 0 
4 0 2 
4 0 2 
3 0 0 
2 0 0 
2 0 0 
1 0 0 
1 0 0 

0 0 0 
0 0 0 
t 0 0 
3 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

2 0 1 
3 0 1 
1 0 0 
2 0 0 
2 0 0 
0 0 0 
0 0 0 
0 0 0 

0 2 0 
1 2 0 
0 4 0 
0 2 0 
0 2 0 
0 1 0 
0 1 0 
1 0 0 

After a t reatment from 4 to 6 weeks the serum proteins change in the 
direction of the normal with a decrease of the albumins and an increase of the 
globulins. This normalization will also be seen from this work. I t  is not prob- 
able that  the typhus-paratyphus inoculations have contributed very much 
to this change in the protein fractions. Investigations, which are being carried 
out at present, and in which the changes in the proteins are being followed in al- 
coholics who have not been inoculated, show changes that  are almost identical 
with those shown in this table. The immuno-electrophoreses, however, show 
differences in the lines of precipitation in the fl-globulin group when the 
patient has been inoculated. These changes do not seem to have been caused 
by abstinence and sufficient food. 

Discussion 

Chronic alcoholism shows a series of characteristic changes both at the 
objective examination and at the ]aboratory investigations. Inoculation with 
a mixed typhus-paratyphus vaccine shows tha t  these patients have quite a 
good reaction measured by the Widal reaction. This was not to be expected, 
because these patients often had a very pronounced reduction of the concen- 
tration of the globulins in the serum. 
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There is a certain bias in an  investigation of  this kind, in t ha t  pat ients  
with sufficient diet and an ext ra  dose of vi tamins  are t rea ted  at  the same time. 
Were it possible to inoculate a group of alcoholics who went  on with their  
hard  drinking wi thout  receiving any  special t rea tment ,  the results obtained 

migh t  be slightly different f rom those which, among  other  things, this work 
describes. This, however,  is not  certain, because the curious fact  observed in 
all investigations of  inoculations was tha t  the alcoholics gave positive Widal 
reactions more often than  a normal  group. 

On the whole this invest igat ion gave results similar to those which resulted 
f rom an examinat ion  of  600 alcoholics. 

Synopsis 

Glucose, N-residue, t ransaminases  and paper  electrophoreses are exa- 
mined in 20 alcoholics wi thout  cirrhosis hepatis, before and after a typhus-  
p a r a t y p h u s  inoculation. 
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