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There are two possibilitics. either the chemical reactions used are 
unreliablc or tlie synthetic reactit )iis of the bacteria differed under 
the respcctivc experimental conditions. That the stepwise degrada- 
tion used in our investigation was rekhle is shown by the quantitative 
recovery of the C13 in the carbosyl group. We are at present en- 
deavoring to tleterniiiie tlie relialdity of the chemical reactions used 
1)y Carson, t - t  oZ. ,~ by clegracliiig chemically synthesized propionic acid 
wntainitig (. "" in the carhosyl group. 

The authors wish to express appreciation to Professor Henry 
Gilman and Mr. C. G. Sttuckwiscli for assistance in the degradation 
o f  the propionic acid. 
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Repeated Attacks of Influenza. 

'I'iiobi.\s I?. ~ I A G I L L .  (. Introduced by James M. Neill.) 
From the Departmant of Bncteriologg and Immunology, Cornell University Meddod 

College, New Pork City. 

Recent rel" )rtsl* ' 9  ;i have wt:ihlished the principle that illncsses 
which on the hasis of their similar clinical symptoms would be classi- 
fied together as influenza can he caused by antigenically different 
viruses. The stlnic priiiciple iiiiist bc taken into account when re- 
peated attacks of intlueiiza occur in an iridividual ; that is, in a person 
who previously has liad ii iheriza a subsequent attack may be due 
to infection with a virus that is antigenically different from the one 
responsible for the earlier illness. That examples of that sort do 
occur will be showti by the results of the following experiments in 
which saniples o f  serixni ob i t ied  over a period of 4 to 5 years from 
persons who had had more than one attack of influenza were tested 
against two antigenically different viruses, the TM virus'. and the 
PR8 strain of the virus of epidemic influenza.' 

Patient A had 2, and Patient B had 3 attacks of influenza during 
the period o f  observation. The serums, which were 14 from each 
patient, included saniples obtained at the time of onset of the symp- 
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toms of the illnesses, samples obtained 3 to 4 weeks later, and samples 
{ htained at reasonably regular intervening intervals. In order to 
make the comparison valid all of the samples from each patient 
were tested at the same time. Each serum dilution was mixed with 
an equal volume of a suspension (mouse lung) which contained 
between 100 arid 1000 lethal doses of the respective virus per 0.03 cc, 
and after incubation at 37°C for 5 hour 0.06 cc of the mixture was 
given intranasally to mice which were under ether anesthesia. The 
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tests were terniitiated on the tvritli day and the serum antibody titres 
were calciilated a$ the diltitjnii o f  seriini that would protect 50% of 
tlic iiiicc fro111 t1e;itIi." '1.11~. i-c\iiIts arc' siimrnarized in Fig. 1 in 
wliicli the. wriini  aiitihody t i trr-  ;ig:ajnst the 2 viruses are plotted 
against the time a t  n-hich t h ( -  rcy)ectivC serum had been obtained : 
the certini titcrs aw expi-esscd a*; thc. acttial dilution of serum before 
the ;itldition oi the virus s u s 1 ) c b i i * ; i o i i .  The time o f  onset of each at- 
tack of infliienza is indicated 1))- a n  arrow. 

The data ( Fig. 1 ) sliow tlwt ;i4 measured by the capacities of the 
serums to protect against tlic. t virtiws, the different attacks of 
iiitlti~iiza induced different ; ~ i i t  il v dj- reslwnses. Patietit .-I had in- 
fluenza twice : thc January. 103c1, illness evoked antibodies against 
thc PK8 t)ut not against t l iv  I-.\/ while, in contrast, the January, 
1C)40. illness c.vo!ccd antil)c ,(lit\ ;i;:ainst TM hut not against PR8. 
t'atirtit 1:  11atl iiitliieiim .i tiiiic. : t l ic ,  atitihot1~- i -qwises  to his 1936 
a i d  1040 i1lticssc.s were siiiiii;ii- i-cqwctively t o  those o f  Patient A ' s  
2i-)3~) :tilt1 1O40 a t txks  : l n i t  lii. I(!,;() attack differed froni any of the 
others chwrvetl with him or  u*itIi Patient :4 in that it did not cause 
a rise in antibodies against t.ir1ic.r the TM or- the YliS viruses. 

On the basis that each i i i i ~ ' ~ t i o t i  should be followed by a significant 
iiicrease in ;iiitil)odics agxiii3t tiit. qwcific causative agelit or against 
agents closel~ related to  i t ,  t h c ~  clnt;i u.oultl he interpreted as follows : 
Patient \ 's 10.30 ;ml i i ' s  1(),30 illtiwses wei-e clue to a virus ideixtical 
with or closely re1:itc-d t o  tlie /'/<A'.- lmth Patient , j 's a i d  Patient B's 
1940 i1liiesse.c; were due to a x-irus identical with or closely related to 
the TAU; whereas Patient 1;'. 1(1,<() illness was due to some virus not 
c4oscly rc1aic.d to either tlic '/-.\I ( 1 1 -  the { ' R S .  If those deductions are 
correct the results pr-eseiited iii t h i s  papc'r furnish convincing exam- 
ples o f  iiistances in which the siil)st.queiit attacks of a person whcr 
previotrs1)- had had iiiflueiiza may be explained on the hasis o f  
antigenic differences in the infecting agents. 
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