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I. SERIES OF EXPERIMENTS AT BOSTON, NOVEMBER AND DECEMBER, 
1918.1 

By Lieut. Commander M. J. RosENAU and Lieut. W. J. KEEGAN, United States 
Navy, and Burg. JOSEPH GoLDBERGER and Passed Asst. Burg. G. C. LAKE, United 
States Public Health Service. 

INTRODUCTION AND ACKNOWLEDGMENTS. 

5 These experiments were carried on jointly by medical officers who 
~ were detailed for this purpose from the United States Navy and the 

12 United States Public Health Service, at the United States Quaran-
20 tine Station, Gallups Island, and the United States Naval Hospital, 
22Chelsea, Mass. The experiments were started November 6, and 
22 unavoidably discontinued December 23, 1918. 
;~ W e desire especially to acknowledge the hearty cooperation ac-

corded us by Surg. Gen. W. C. Braisted, United States Navy, and 
42,Surg. Gen. Rupert Blue, United States Public Health Service, and 
42the sympathetic understanding of the officers in these bureaus, par-
43ticularly Lieut. Commander J. R. Phelps, of the Bureau of Medicine 
!~and Surgery, United States Navy, and Assistant Surgeon Generals 
51J. W. Schereschewsky and R. H. Creel, United States Public Health Summary -- - - - - - - - - - - - - - - - - - - - - · · · · · · · · · · - · · · · · - · · · · "'". · · · · - · : - - - -

Tables _ . _ . - . - . - - .. - - . - - - - • • • • • • - · · - · - - · · · - · · · - · · · · · · - · - · - - - ·. - · - -
III Series of experiments at Boston, February and March, 1919, by M. J .. 

· Rosenau, W. J. Keegan, De Wayne Richey, G. W. McCoy, Joseph 

Service. W e are furthermore particularly indebted to the late Surgeon 
Donald Currie, United States Public Health Service, in command of 

54the United States Quarantine Station on Gallups Island, for many 
~;courtesies and facilities. Toward the close of the study, Dr. Currie 
5;contracted influenza, complicated with pneumonia, and died. His 
9(l1ssistants, Acting Assistant Surgeons F. X. Crawford and E. M. 
9[,ooney, helped the work in many direct and practical ways. W e are 

Goldberger, J. P. Leake, and G. C. Lake. - - - - - - - -• - • · • - · - - · - · - · · 
General cowiiderations-. - - .. - . - - - - - - - - - - - - - - - - - - · - - - - - · - - - - - - - · - - -

Volunteers_._ - - - - - - - - - - - . - - - - - - -- - - - - - - - · - · - - - - - - - · - - - - - - - - · -
Experiments-- - - - - - - - - - - - - - - - - - - · - · - - · - - · · · - · - · -.- - · · · - - - - - - - - · · · -
Summary .. - - - . - - . - . - - -.... - - - - - - - - - - - · - · - · · - - - - · - · · - · · - - - - · · · - - -
Conclusions _ - - - - - - - - - - - - - - - - - - - - - - - • - - - - • - • · · · · · · · · · · · · · · · · · · · · · 

(4) under special obligations to Capt. John M. Edgar, district medical 
aide, United States N avy, and his able associate, Surgeon W. · M. 
Bryan, United States Public Health Service, sanitary inspector 
of the first naval district, for practical assistance, which made 
it possible to carry on many details of the experiments. lt 
is a pleasure also to acknowledge the cooperation we had 
from Capt. N. S. Blackwood, Medical Corps, United States Navy, 
m command of the naval hospital at Chelsea, and to his 
3fficient executive surgeon, Commander J. M. Brister, Medical 
Jorps, United States Navy .. We were freely given the time and 
~xperience of Lieut. Commander L. W. McGuire, Medical Corps, 

1Submitted for publication May, 1919. 
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United States Navy, and Lieut. W. R. Redden,. Medi.cal Corps, 
United States Navy, in helping us select donors-and rn actrng as. con• 
sultants in the case of one of the volunteers who was taken il~ at 
Gallups Island. Acting Assistant Surgeon C. /· Longstreet, ~mted 
States Public Health Service, helped in supervISrng the separat1on of 
the experimental groups. . 

A word of appreciation is due to the men who subJected them-
selves to experimentation; they were warned of the danger and 
believed, as did those who conducted the study, that they were 
risking their lives. The fact that none was h~rmed does not detr~ct 
from the fine spirit, splendid courage, and readrness to serve human1ty 
displayed by all of them. · 

Following is the list of names of those who volunteered to take 
influenza for the purposes of these experiments: 

Abney, Dewey Lavern. 
Allan, Robert Andrew. 
Anderson, Arthur Raymond. 
Bolduc, Joseph Real. 
Bullock, Muro Chester. 
Calabrese, James Joseph. 
Center, Edward Thomas. 
Colton, Charles. 
Conroy, H. A. 
Crist, Bertram. 
Crowley, Henry Edward. 
Denaard, Arthur Frederick. 
Edman, Charles Frederick. 
Englert, Henry Joseph. 
Felton, James Elwyn. 
Fleming, George William. 
Foster, John. 
Fournier, Ernest Joseph. 
Garriott, Simon George. 
Gerow, Percy Hector. 
Gibson, Edward Molten. 
Goodwin, R. E. 
Healy, Thomas B. 
Hedges, Daniel Judd. 
Kearney, Engene Aloysius. 
Kfümt, Thomas. 
Malone, Walter James. 
Marcum, Charles. 
Maas, Paul Alfred. 
Morrell, William Francis. 
Murphy, Leonard Richard. 
Murphy, William Joseph. 
McAnneny, John Henry. 
McKenna, Joseph Edward. 

Nerling, Gustave. 
Ortiz, Julius. 
O'Toole, Frank Codman. 
Peak, George Francis. 
Pruett, George. 
Reitl, Robert Lincoln. 
Scott, Robert James. 
Stipp, Clarence. 
Stanton, Judson Horatio. 
Vandermeer, John William. 
Vanelli, Arthur Nicholas. 
Veteto, Gus Robert. ·• 
Vieira, Leopold Joseph. 
Wanless, Frank B. 
Heine, John Joseph. 
Hill, Warren Arthur. 
Holmes, Harrison Stephen. 
Aimar, Bertram Hilhu-d. 
Crews, Millard. 
Dawson, Harvey Allen. 
Fink, Herbert Jacob. 
O'Neill, Nick Persian. 
Evans, Hugh John. 
Holziner, Carl Peter. 
Warren, Robert Flagg. 
Whipp, Raymond Calvin. 
Walker, E. F. 
Hickey, Edward John. 
Jones, Orlando Lloyd. 
Lang, William N orman. 
Myers, Fred. 
Balbian, Frederick. 
Campbell, Verlin Everett. 
Micks, Albert. 

SUBJECTS OF EXPERIMENT. 

Themen subjected to these experiments were all volunteers from 
the United States N aval Training Station, Deer Island, Boston. They 
numbered 62 in all, and varied in age from 15 to 34 years, 54 of them 
being 18 to 21 years of age. Aside from the fact that several had 
more or less enlarged tonsils, all appeared to be in excellent physical 
condition. 

An epidemic of influenza had prevailed at the Deer Island Station, 
186 cases having been recorded between September 7 and November 
3, 1918, in an average population of 1,058 men (an incidence rate of 
176 per 1,000), so that in varying degree all of these men had been 
exposed to the infection at this station, and in some instances also 
at preceding stations and places. 

From a study of the individual official health records, and from 
histories elicited by questioning each volunteer, it would appear that 
12 of them had an attack of influenza during the recent epidemic, 2 
gave a history of illness which was probably this disease, 1 a doubtful 
history, and 47 appear to have escaped an attack during the epidemic. 
Of the latter 4 7, 3 gave histories of influenza-like attacks previous 
to the present epidemic, 2 of attacks that may be classified as prob­
ably influenza, and 3 of attacks of a suggestive but doubtful char­
acter. Of our 62 subjects, therefore, 39 were without history of an 
attack of influenza at any time, 15 with a history of this disease, and 
8 with a history of attacks which may or may not have been influenza. 

A list of the volunteer subjects with summary of pertinent q.ata is 
presented in 'Cable I. 

TABLE}.-List oj volunteers, Boston experiments, November and December 1918. 

Possible exposure to influ. 
enza during present epi• 
demic, 1918. 

History of attack ofinfluenza 
or "grippe." 

No. Age. Remarks. 
OnDeer Previous to arri val Epidemie, Previous to Island 
since- at Deer Island. 1918. epidernic, 1918. 

- -
1 19 Sept. 15 No .•...•..•....... Yes, Sept. 23 .. No ...•........ 
2 18 .Sept. 29 No .•.•.•..•....... No .•••...•.•.. No ...•.......• 
3 20 Sept. 24 Yes ....•.•........ No ....•..•..•• Doubtful, 1916 On Sept. 7 and Sept. 8 slept 

and 1917. with a comrade who was 

4 20 Aug. 1 No ..••...••....... No .•..••.•.... Yes, 1917 •••••• 
coming down with an attack. 

Associated with No. 11 who 
hadanattack. Alsoexposed 
at Lawrence, Mass., on fur-

5 19 Sept. 15 No ...•.•.•.•.•..•. No .••••.••.•.• No ••...•...•.• 
lough from Deer Island. 

Tonsilitis, 1914; sore throat 

6 21 Sept. 13 No .•...•...•...•.. No ••.•.......• No ............ 
every winter. 

7 18 Oct. 24 No .....•...••....• Probably No .•.......... Not noted in official medical 
about Oct. 1. record, but history very sug-

8 21 Sept. 21 At Brooklyn Navy No .•.......... No .•.•.....•.. 
gestive. 

Yard, Sept. 17-
20. 

9 19 July 28 No ................ No .•....•.•••• No ...•..•.•... 
10 23 Aug. 15 No .......•........ No ...•.•..•... No .•.•.....•.. 
11 18 July 31 No ...•.....•...... Yes 1 .......... No ............ Influenza attack Sefct. 16. 
12 19 June 11 No .•...•.....•.•.• No .......•... Yes, 1917 ...... Fairlk t:vllical his ory of at-

tac in 917. 
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TABLE !.-List of volu.nteers, Boston experiments, November and December, 1918-
Continued. 

Posslble exposure to influ- HI t f tt k f inf1 enza durlng present epi- s ory o a ac o uenza 
demic, 1918. or "grippe." 

No. Age. Remarks. 

13 
14 

15 

16 

17 

18 
19 
20 
21 

22 
23 
24 
25 
26 
27 

23 

29 
30 
31 
32 

33 

34 

35 
36 
37 
38 
39 
40 
41 

42 
43 

44 
45 
46 
47 

48 
49 
50 
51 
52 
53 

54 
56 
57 
58 
59 
60 
61 

62 
63 

On Deer Previous to arrival Epidemie, Previous to s1ii!:'~ at Deer Island. 1918. epidemic, 1918. 

20 Aug. 10 No ...•.•.•.•...... No .•.......... No .........•.. 
20 July 19 No .•.•.•.•••...•.• No ...•...•.... No ............ Hi~~7Isl~~J:°'se contact at 

20 Sept. 25 At New York re- Yes 1 •••••••••• No .....•.....• Influenza Sept. 18 at receivlng 
ceiving ship. shlp, N. Y. 

31 Oct. 5 Norfolk, Va.,Sept. No .........•.. No: .•..•.•.... 
15--Oct. 1. 

20 June 26 No................ No ........... . Doubtful, 

19 Sept. 2 
21 Sept. 4 
19 Oct. 4 
19 Oct. 4 

20 June 26 
19 Oct. 4 
19 Aug. 31 
19 Sept. 3 
18 Sept. 1 
19 July 4 

17 Sept. 19 

18 Sept. 15 
19 Aug. 17 
20 Aug. 15 
21 Oct. 4 

19 Aug. 22 

No ...........•.... 
No .•.............. 
No .•...•.......... 
Norfolk, Va., in 

b1ig, Sept. 25. 
No .•...•.•.•...... 
No ............... . 
No ...•.........•.. 
No .........•...•.. 
No .........•...•.. 
No ..•....•.•...... 

At Brooklyn Navy 
Yard, Sept. 11-
18. 

No ..••............ 
No ...•............ 
No ............... . 
Norfolk, Va., in 

brig. 
No .•.•.•.......... 

No ........... . 
No ........... . 
No ........... . 
No ........... . 

No ........... . 
No ........... . 
No ........... . 
No ........... . 
No ........... . 
Doubtful, 

Sept. 30. 
No ....•..•.... 

Apr., 1918. 
No .....•...•.. 
No .•.•.....•.. 
No ........... . 
No ........... . 

No ........... . 
No ........... . 
No ........... . 
Probable, 1916 
No ........... . 
Doubtful, 1917 

No ...•.....•.. 

No ............ No .•.......... 
No ............ No ........... . 
No .........•.• No .....•...... 
No ............ No ........... . 

No ............ Probable, 1915. 

15 Aug. 21 No .........•...... Yes, Sept. 15 .. No ........... . 

19 May 28 
19 June 17 
19 Aug. 30 
20 July 3 
18 Oct. 21 
2r, Sept. 12 
19 Sept. 19 

No .•.•.•.•.•...... 
No .•.•.•.•.•••.... 
No ............... . 
No ............... . 
No ..........•..... 
No .•.•............ 
At Brooklyn, in 

brig, Sept. 14-18. 

No ....•....... 
No ........... . 
No .......•.•.. 
No ........... . 
No ........... . 
No .....•...... 
Probable Aug. 

8on U. S. S. 
Frank H. 
Buck. 

No .•.•........ 
No ........... . 
No ........... . 
No ........... . 
No ........... . 
No .........•.. 
No ..........•• 

History of close contact. 

Epidemie in New Haven at 
time. 

Not noted in offlcial health 
record, but history of attack 
quite clear. 

Close contact with No. 60. 
Close contact a.t Deer Island. 

19 Sept. 13 
34 Oct. 24 

No ••.•......•••... No ........... . No ............ Close contact with No. 58. 

21 Sept. 28 
29 Sept. 28 
20 Oct. 5 
18 Sept. 25 

20 Aug. 31 
18 Sept. 4 
20 June 26 
19 June 26 
19 Aug. 22 
18 Nov. 1 

20 Sept. 6 
21 Aug. 22 
20 Aug. 22 
21 Aug. 22 
21 Sept. 3 
20 Aug. 24 
22 Sept. 11 

At Brooklyn, in 
brig, Aug. 25-
Oct. 23. 

No •....•.•.•.•.... 
No .•.•.•..•....... 
No .••....•••.•.... 
At Brooklyn, in 

brig, Sept. 
No .•..•..••••..... 
No .•...•••.••..... 
No .•••.•.•.•...... 
No .....••.••.•.•.. 
No ..•.......•..... 
At Philadelphia, 

Apr. 19--Oct. 31. 
No .••.•••••.•..... 
No .•...•.•.•••..•. 
No .•••••.•••.•...• 
No .•••••••••••.•.. 
No ••.•••••••••••.. 
No ••••.•.•••.•••.. 
No ••••••••.•.•.•.. 

No ..........•. Doubtful. ....• 

No .........•.. No ......•.•.•. 
No ............ No .....•..•... 
No ............ No .......•.•.• 
No............ No............ Close contact at Brooklyn and 

Deer Island. 
No ........... . 
No ........... . 
No ........... . 
No ........... . 
No ........... . 
No ........... . 

Yes 1 ..••••.••. 
Yes, Sept. 23 1 
Yes, Sept. 29 • 
Y es, Sept. 22 1 
Y es, Sept. 9 1 
Yes, Sept. 221 
Y es, Sept. 29 1 

No ...•.•...•.. 
No ......•..... 
No ........... . 
Doubtful, 1916 
No .......•.... 
No ..........•. 

No .•.......•.. 
No .•.•.....•.. 
Probable, 1915 
No .........•.• 
No ...•.••••.•• 
No .•...•...•.• 
Probable sev• 

eral attacks. 

Intimste contact at Philadel• 
phla. 

18 Mar. 28 No .•.•...•...•.•.. Yes, Sept. 24 1 

20 July 1 No •••.....••...•.. No •••••••••••• 
No •.....••••.• 
No ...•.•.••••• 

1 Diagnoslsin Naval Health Record. 

Influenza had burnt itself out on Deer Island, and the possibility 
that the volunteer subjects of our experiments might be insusceptible 
was given careful consideration. While planning the program we 
even doubted the desirability of working with men who had so recently 
been exposed. In other words, it was logical to assume that these 
men having passed through the fire might not be burned because they 
were fireproof. 

While this question of the susceptibility of the volunteer subjects 
has been a matter of concern throughout the work, we hoped to 
neutralize this factor by using 10 or :more men for each experiment, 
assuming that in so large a group a sufficient number would be sus­
ceptible, especially to large amounts of the infecting virus. 

Recognizing the drawback presented by the uncertain receptivity 
of our subjeots, it seemed desirable to take advantage of any oppor­
tunity to work with subjects not known to have been exposed to 
the prevailing epidemic, and thus more probably susceptible. 
Learning of such possible group at the naval training station at Yerba 
Buena Island, San Francisco, a party of workers was dispatched from 
Washington jointly by the Public Health Service and the Bureau of 
Medicine and Surgery of the N avy, to attempt a similar study. 
The report of this party appears in this bulletin, page 42. 
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Ex-
peri- Date, 
ment 1918. 
No Kind. 

·--
1 Nov. 13 Pfeiffer·s bacillus, 

saline solution sus-
pension. 

A. Secretions from 
upper air passages 
in saline solution; 
unfiltered. 

2 Nov 16 

B. Same as A after 
filtration through 
Mandl er filter. 

3 Nov 21 Secretions from up-
per air passages 
m saline solution; 
unfiltered. 

4 Nov. 23 Secretions fromnose 
and naso-pharynx. 

5 Nov. 25 Filtered secretions 
lrom upper air 
passages. 

6 Nov. 25 Blood from venous 
circulation. 

7 Nov. 26 

8 -Dec. 2 

'' Droplet, '' breath, 
and close contact. 

Pfeiffer's bacil!us, 
suspension in sa­
line solution ol 13 
strains. 

Strains 1 to 13, Ta. 
ble III. 

TABLE !!.-Summary o.f Boston experiments, November and December, 1918. 

Donor 

w K ..... 

W.W.D .. 
K.J. J. ... 
F.D.E ... 

r.B.M ... C.R ...... 
G. J.J .... 
H.L.W .. 
·F.H.H ... 
B.R.H .•. 
M.R.J. .. 
R.E.L ... 
S. T.J •... 
K.L.P ... 
McC.J .... 
O.A. ....... 
H.M ...... 
McL.C.F. 

IR.W.F .. 
M.V ..... . 
B.C.H •.. 
R.F.J ... . 
E.F.J ... . 

{
R.W.F .. 
M.V ..... . 
B.C.H .. . 
R.F.J ... . 
E.F.J.. .. 
N.T.C .. . 
F.L.M .. . 
Y.E ..... . 
N.W.A;. 
K.A.L .. . 
F.L.W .. . 
G.W.F .. 
B.E.C.B. 
B.C.L .. . 
M.V ..... . 

Material. Recipients. 

Source. 

Quantity. Modeof Presumably 
inoculation. nonimmunes. 

Stage ofillness. i 

1 

Second day ......... Apyroximately Instilled into nose I Nos. 2, 13, 30 .... 
t oopful of an ! 
18 - hour cuJ-

1 ture. 

Not measured ... Instilled into nose Nos. 5, 24, 26, 29, 
and sprayed into 31, 32, 35, 63. 
nose and throat. 

Thirdday ....•...... 
..... do ............... 
Fourth day ......... 

,Not measured ... Same as with A Nos. 9, 14, 16,18, 
( see also remarks). 19, 21. 

62 hours after onset .. } rstilled into nos~ }Nos. 8, 10,20,22, 38 hours alter onset .. eyes and spraye 
58 hours after onset .. Not measured · · · in to nose and 40, 45, 46, 49, 
44 hours alter onset .. 1 throat. 53. 

57 hours alter onset .. Nos. 9, 35 ••••... 
33 hours alter onset .. No.14 .•...•..... 
70 hours after onset .. No.5 ......••.... 
45 hours after onset .. {Transfer by swab 
55 hours after onset .. from nose to 

~~-J~:.3:.:::::: 57 hours after onset .. ················· nose and throat 
42 hours alter onset .. to throat. Nos.18, 19 ••••.. 
31 hours after onset .. No. 21. ..•.•••.•. 
57 hours alter onset .. Nos. 24, 26 •••••• 
51 hours after onset .. No. 31. ....••..•. 

46 hours alter onset. · '1 8 hours alter onset .. . 
7 hours alter onset ... Not measured ... Subcutaneous ..... 
31 hours after onset .. 
73 hours alter onset .. 

Nos. 20, 28, 36, 
37, 38, 42, 44, 
52. 

50 hours alter onset .. 
12 hours after onset .. 
11 hours alter onset .. 
35 hours after onset .. 
77 hours alter onset .. 
21 hours alter onset .. 
10 hours alter onset .. 
27 hours alter onset .. 
56 hours alter onset .. 
30 hours alter onset .. 
72 hours alter onset .. 
24 hours alter onset .. 
84 hours alter onset .. 
34 hours alter onset .. 
34 hours alter onset .. 
See table ........... . 

1.5 c. c. lrom } 
ro°:Or~'. the 5 Subcutaneous..... Nos30• 2, 6, 13, 23, 

, 39, 47, 48. 

0.5 c. c. of sus­
pension repre­
senting about 
one billion or­
ganisms. 

Direct exposure in 
close contact lor 
from 3 to 5 min­
utes to each 
donor. 

Sprayed into nose 
and throat. 

NOS. 8, 10, 20, 22, 
4 o, 45, 46, 49, 
and 53. 

Nos. 6, 20, 28, 37, 
!~/12. 44, 48, 

With doubtful 
or definite 

history ol pre-
vious attack. 

Nos. 57, 58, 60. 

Nos. 25, 33 .... 

Nos. 1, 3, 4, 27. 

}No. 43 ......... 

·N'ö: aa::: :: :: : : 
No.4 .......... 
Nos. 3, 25 •••.. 

·No:i:::::::::: 
·N'ö::ic:::::: 
·········-·-···-. ................ 

Remarks. 

No appreciable effect. 

The inoculatlons were made 
5 to 5½ hours after securing 
secretions. One of the vol-
unteers, No. 29/ developed 
fever36hoursa terinocula-
tion, considered as prob-
ably due to an inflamed 
throat, but influenza could 
not be excluded. The 
others showed no reaction roo.,. "· "· "·""" ".., received instillation in the 
eyes. Inoculations were 
made 4 to 4½ hours after 
securing secretions. No 
appreciable reactions. 

{lnoculations made about 1 
hour and 40 minutes after 
securing secretions. No 
appreciable reactions. 

The time elapsing between 
donor and recipient did 
not exceed 30 seconds in 
any instance. 
cia ble reactions. 

No appre-

Interval between securing 
secretions and inoculation 
varied between 2 and 5 

N 17 5 hours. No appreciable re-
os. ' 1 · · · · actions. The donors in 

this experiment also lur­
nished the blood for tbe 
next experiment (No. 6). 

Nos 11 12 blood and inoculation not {
Interval between drawing 

· ' · · · · over 45 minutes. No ap-
preciable reactions. 

No. 43 ......... No appreciable rooctions. 

Nos. 7, 15, 34, 
41, 51, 54, 56, 
59, 60, 61. 

About 48 hours alter inocula­
tion volunteer No. 38 com- """ 
plained of headache and ~ 
sore throat and tempera­
ture rose to 38° C. Next 
day temperature was nor­
mal and he remained weil. 
Otherwise nothing of sig­
nificance. 



DESCRIPTION OF EXPERIMENTS. 

EXPERIMENT NO. 1-WITH A SINGLE CULTURE OF B. INFLUENZAE. 

may have been such an attack, thus leaving eight of the men without 
a history of infl.uenza or influenza-like sickness at any time. 

The inoculation was made by spraying the nose and throat and 
On November 13, 1918, we inoculated six men with a saline sus- by instilling into the nostrils. lt was estimated that each man 

pension of a culture of Pfeiffer's bacillus. Three of the men (Nos. 2, received in these ways, in all, between 5 and 6 c. c. of the mixed 
13, and 30) were nonimmunes, i. e., were not known ever to have had • unfiltered suspension of the secretions. 
an attack of influenza; the other three (Nos. 57, 58, and 62) were (b) Filtered secretions.-The filtrate obtained by passing the secre­
presumably immune, having a history of an attack of the disease tions through Mandler filters was used for the inoculation of 10 men. 
during the recent epidemic, and were used as controls. The inoculation was made between 4.30 and 5 p. m., or 4 to 4½ hcmrs 

The culture (No. 14) was isolated from the sputum of a case after the secretions were collected. The recipients were Nos. 1, 3, 4, 
(W. K.) 1 on November 9, the second day of the disease. When used, 9, 14, 16, 18, 19, 21, and 27. 
it was an 18-hour blood-agar culture, the :fifth generation on artificial Of these 10 men 8 were without a history of an attack of the 
media. Approximately one loopful of the 18-hour culture was rubbed disease during the recent epidemic. One (No. 1) is reported to have 
up in 6 c. c. of saline solution and 1 c. c. of this suspension instilled had an attack in September, and one (No. 27) gave a doubtful history 
into the nose of each of the six subjects. The instillation was made of such an attack. 
with the subject on his back, about 0.5 c. c. being instilled into Of 2 of the men who gave no history of influenza during the recent 
each nostril. epidemic, one (No. 4) gave a history of aninfluenza-like attackin 1917; 

Results.-No appreciable effects were observed following this the other (No. 3) gave a doubtful history of such attacks in 1916 and 
inoculation. !917, so that of this group of 10 men, 6 were without history of 

infl.uenza or influenza-like sickness at any time. The inoculation · 
was made by spraying the nose and throat and by instillation into 

EXPERIMENT NO. 2-CRUDE AND FILTERED SECRETIONS. 

On November 16 secretions were secured from the upper respiratory the nose. , In the case of 5 of these men, viz, 16, 18, 19, 21, and 27, a 
passages of three cases of influenza at the Peter Bent Brigham Hos- drop or two of the filtrate was also instilled into each eye. In all, 
pital. Two of the cases (W. W. D. and K. J. J.) oame from a barracks each of the 10 men received not less than 5 c. c. of the filtrate. 
building of a school in which there was an outbreak of influenza. The In both the group of men receiving the crude, and in that receiving 
third case (F. D. E.) was that of a student from anÖther school at · the fil-tered secretions some, if not all, of the men in ·all probability 
which there was an outbreak of the disease. The first two cases (W. swallowed some of the material. 
W. D. and K. J. J.) were in the third day of their illness, and the Results.-With one exception, none of the above two groups of 
third (F. D. E.) in the fourth day, when the secretions were secured. , men developed any unpleasant effects. The exception was that of 

At about 12 o'clock noon, mouth, nasal, and pharyngeal washings, volunteer No. 29, inoculated with unfiltered secretions. About 36 
bronchial sputum, pharyngeal and nasopharyngeal swabs were col- · hours after the inoculation, this young man's temperature rose and 
lected in sterile physiological saline solution from each of the cases remained above normal for a week. (See chart 1.) Subjectively 
and the three sets of specimens pooled in a single sterile bottle and • he made almost no complaint; his tonsils, which before the inocula~ 
shaken with beads. Part of these pooled secretions was filtered tion were noted to be considerably enlarged, became somewhat more 
through Mandler filters, the filtration lasting about 2.4 hours. The swollen and red. The submaxillary glands were slightly enlarged 
secretions were taken to Gallups Island and there used for the fol- and somewhat tender. The only other physical findings were a few 
lowing inoculations: coarse rä.les, heard posteriorly at lower angle of the right scapula 

(a) Unfiltered secretions.-The crude secretions in saline solution which persisted for several days. Once or twice he mentioned som~ 
were used for the inoculation of 10 men. This inoculation was made indefinite pains in the ehest and some soreness of the thr~at. These 
between 5 and 5.30 p. m., or approximately 5 to 5½ hours after the poorly defined subjective symptoms were not complained of until 
secretions were secured. The recipients were Nos. 5, 24, 25, 26, about 30 hours after his rise in temperature. 
29, 31, 32, 33, 35, and 63. None of these men had a history of an· There was no complaint of weakness, nor was there any appearance 
attack of the disease during the recent epidemic. One (No. 33), ofprostration. BloodexaminationshowedonNovember19, W.B.C. 
however, gave a history of having had an influenza-like attack in 8,000, on November 20, 6,000, and on November 21, 9,000. Throat 
1915; another (No. 25) gave a history of an illness in 1916 which culture on November 20 showed hemolytic and also green producing 

streptococcus colonies. 
1 Seehistory of cultures for details, Table IIJ; Appendix B, page 28. 
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On November 20 he was seen with us in consultation by Lieut. 
Commander McGuire, United States N avy, and Lieut. Redden, United 
States Naval Reserve Force. lt was agreed that the manifes­
tations recorded were probably due to the inflamed condition of 
the throat, but a diagnosis of influenza could not positively be 
excluded.1 

~Y evmeuue 01 umess lWitn tne smgle except10n, .No. 29, already 
dIScussed), were submitted to another test. 
: _It occurred to us that our failure to reproduce the disease thus far 
µught be due to several f actors, two of which we decided to eliminate 
rhese two_ factors were (1) the time which elapsed between collectin~ 
phe_ 1?-atenal from the donors and introducing it into the volunteer 
r~cipients, and (2) the salt solution. By transferring the secretions 

EXPERIMENT NO. 3-CRUDE SECRETIONS. firectly from nose to nose, and from throat to throat the tim 

On November 21, 1918, secretions were secured from the upper f11terval_was red_uced to a minimum, and the salt solution ~liminated~ 
respiratory passages of four cases of influenza at the Chelsea N aval ; ~ th18 exp~rrment, then, cotton applicators, consisting of "diph­
Hospital and used for the inoculation of 10 men. The interval r~eria swabs, were used to transfer the muco-purulent secretions 
between the collection of the secretions and inoculation was one hour ~irectly fr~m nose to nose; and "West tubes" were used to transfer 
and 40 minutes. ihe material from throat to throat. The time interval betw 

iono d . . t een The donors were A. B. M., who furnished the secretions about 62 ; ran rempien was not over 30 seconds. 
hours after the onset of his symptoms; C. R., who furnished secre-: i In this exper~ent there were 10 donors, from each of which 
tions about 38 hours after the onset; G. J. J., who furnished secre- :ransfers 0 ~ sec~etw~s were made to each of a pair of recipients, with 
tions about 58 hours after the onset; and H. L. W., who furnished mi:iexception, m whic~ there was only a single recipient. 
secretions about 44 hours after the onset. . . the manner descnbed, nasal and naso-pharyngeal secretions were 

. The secretions were secured by washing out the nose with physio- ransferred: 
logic salt solution, by swabbing the pharynx and naso-pharynx, and ~ (a) From case ~- H. H., 57 hours after onset of illness, to volun~ers 
by having the donors cough and expectorate bronchial and buccal · os. 9 and 3~, neither of whom had a history of an attack of influ-
secretions into a sterile receptacle. nza at any trme. 

The secretions from the four cases were lnixed and shaken in a : (b) From Cll:Se B: R. H., 33 hours after the onset, to volunteers 
sterile bottle with glass beads. In transit to Gallups Island the fos. 14 ~nd ~3, neither of whom had a history of influenza in the 
bottle containing the secretions was carried in the p'ocket in order !3cen~pidemic, _but one of whom (No. 33) had a history of an influ­
to prevent too great chilling. The interval elapsing between the nza- e attack m 1915. 
collection of the material and the completion of the inoculation was • (c) From c.ase M. R. J., 70 hours after the onset, to volunteers Nos. 
1 hour and 40 minutes. : and 5,. neit~er of whom had a history of an attack during the 

The inoculations were :made by spraying the crude material into ~~ent epi?emw, but_ one of whom (No. 4) gave a history of ari 
the nose and throat, and by instilling some of it into the eyes and nose ~ uenza-like attack m 1917. 
of each of the 10 volunteers. Approximately 6 c. c. of the saline (d) From_case R. E. L., 45 hours after the onset, to volunteers Nos. 
suspension was given to each volunteer. The recipients, 10 in ~d 2~, neither of whom had a history of influenza during the recent 
number, were volunteers Nos. 8, 10, 20, 22, 40, 43, 45, 46, 49, and ?1?emic, but_ both of whom gave a more or less doubtful historv of 
53. Of these 10 men none had a record of influenza during the recent 11 mfluenza-like attack, No. 3 in 1916 and 1917, and No. 25 in 1916. 
epidemic; 1 (No. 43), however, had a doubtful history of a previous. (e) From c:19e S. T. J., 55 hours after the onset, to volunteers Nos. 
influenza-like attack. ) an;32, neither of whom had a history of influenza at any time. 

Results.-None of these men experienced any unpleasant effects (f) rom case K. L. P., 57 hours after the onset, to volunteers Nos. 
following the inoculation. a~d 63, the fmmer of whom (No. 1) had a history of an attack 

. jll"mg the recent epidemic, while the latter (No. 63) was withont 
EXPERIMENT NO. 4.-DIRECT TRANSFER OF SECRETIONS FROM NOSE :story of the disease at any time. 

TO NOSE AND THROAT TO THROAT. . (g) From case McC J 42 h f 
. • ,, ours a ter the onset, to volunteers 

On November 23, 1918, 19 of the 20 men used inexperiment No. 2, os .. 18 autl 19, neither of whom had a history of the disease at 
having been under observation for seven days and not having shown 1Y(h)trme. 

From case 0. A., 31 hours after the onset to vol t N 
1 He is reported to have subsequently developed an attack of influenza, lastlng from J'Bn. 28 to Feb. 4, ld 27 the former f h (N 1 • . un ee~ OS. 21 

whileonfurloughinNewYorkCity. ' 0 w om o. 21) was w1thout a h1story of 

1.r 
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influenza at any time, while the latter (No. 27) gave a doubtful hisEXPERIMENT NO. 6-SUBCUTANEOUS INJECTION OF BLOOD FROM 
tory of a mild attack, both during the recent epidemic and in 1917. II'l'FLUENZA CASES. 

(i) From case H. M., 57 hours after the onset, to volunteers Nos. 2 November 25, 1918. 'I'his experiment was designed to test the 
and 26, ncither of whom had a history of influenza at any time. infectivity of the blood of cases of influenza, when inoculated sub-

( j) From case McL. C. F., 51 hours after the onset, to voluntee cutaneously, following Nicolle and Lebailly.1 On November 25 blood 
No. 31, who had no history of ever having had an attack of influenznwas drawn from the vcnous circulation (arm vein) of each of five 

All of the donors above mentioned were from the U. S. S. Yacona.cases of influenza; the patients were the same as those furnishing 
Res11lts.-None of the volunteers showed any unpleasant effect:the secretions in the immodiately preceding experiment (No. 5) but 

following thc inoculation. about 4 hours later, so that when the blood was drawn the patients 

EXPERIMENT NO. 5-SUBCUTANEOUS INJECTION OF FILTERED 
SECRETIONS. 

were from 11 to 77 hourB after the onset of their illness. About 
20 c. c. of blood was drawn from each patient into a syringe con­
taining about 4 c. c. of sterile 5 per cent sodium citrate solution. 

November 25, 1!)18. This experiment was designed to test th1The five specimens of blood thus drawn were pooled and 10 c. c. 
infectivity of filtcred secretions from the upper air passages of case(representing approximately l!.5 c. c. of undiluted blood from each 
of influenza when given subcutaneously, following Nicolle arnof the five cases) subcutaneously injected into each of the following 
Lebailly.2 volunteer subjects: Nos. 2, 6, 11, 12, 13, 23, 30, 39, 47, and 48. Of 

On November 25 secretions were obtained as nasal, pharyngeal arnthese men, nine were without history of an attack during the recent 
mouth washings, bronchial sputum, and pharyngeal swabs, in sterilepidemic, one (No. 11) had such history, and of the nine, one (No. 
physiological solution from case R. W. F., 46 hours after onset 012) had a history of an iniluenza-like attack in 1917, so that of the 
illness, from case M. V., 8 hours after the onset, and from case B. C. Lgroup, eight were without history of influenza or influenza-like illness 
7 hours after the onset, mixed ancl shaken with beads. at any time. 

Secrctions were similarly secured from case R. F. J., 31 hours afte Of this group of subjects, three-Nos. 2, 13 and 30-had been 
the 011sct, and from case E. F. J., 73 hours after the onset, likewisused previously in experiment No. 1 (inoculation with Pfeiffer's 
mixcd and shaken ,vith beads. The two sets of specimens of secrebacillus). 
tions were then separately filtered through Mandler filters; the firs The interval between drawing the blood and inoculating it did not 
through filters with 11 pounds positive pressure value, t.he secornexceed 45 minutes in any nase. 
through a filt.er of 9 pouncls pressure value. After filtration, 2.5 c. c Results.-Asicle from slight soreness at the site of inoculation lasting 
of the filtrate of the first of the two specimens and about 2 c. c. of thnot over 24 hours, there was no appreciable effect following the 
filtrate of the second were subcutaneously inoculated into each oinoculation. 
the following 10 volunteers, Nos. 17, 20, 28, 36, 37, 38, 42, 44, 51 
ancl 52. 

EXPERIMENT NO. 7-DIRECT CONTACT. 

Of these men, none gave a history of an attack during the recen November 26, 1918. This experiment was designed to test tne 
epidemic. One (No. 17) gave a doubtful history of an influenza-liktransmissibility of influenza by what is assumed to be the natural 
attack in April, 1918, ancl one (No. 51) gave a history of such a:rrneans, viz, by the expired breath ancl cough. 
attack in 1916. Of this group, therefore, eight were without a histor; The 10 volunteers previously used in Experiment No. 3, in which 
of influenza or influenza-like illness at any time. they were inoculated with mixed unfiltered secretions from the upper 

The time that elapsed between securing the secretions and threspiratory passages from active cases of influenza, were usecl in the 
inoculation of the men with the filtrate was about 2 to 2.5 hourpresent experiment. They were taken to the naval hospital at 
with respect to the first of the two sets of specimens above mentioneChelsea and in a ward in which 30 cases of influenza were being 
and about 5 hours with respect to the filtrate of the second set. treated, were exposed to infection from 10 especially selected acute 

Res11lts.-None of the men developed any appreciable reactioMses, as follows: 
following this inoculation. Oase N. T. C., about 21 hours after onset of illness; case F. L. M., 
--------------------------------<ibout 10 hours after onset of illness; case Y. E., about 27 hours after 

2 C. Rend. Acad. d. Sc., 1918, vol. 167, p. 607. 1 Appendix C, page 30. 

1 Loc. Cit. • 
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onset of illness; case N. W. A., about 56 hours after onset of illness; 
case K. A. L., about 30 hours after onset of illness; case F. L. W., 
about 72 hours after onset of illness; case G. W. F., about 24 hours 

TABLE III.-Cultures used in Boston experiments November and December, 1918. 

Cu!ture. 

after onset of illness; case B. E. C. B., about 84 hours after onset of No.1-------,---------I 

illness; case B. C. L., about 34 hours after onset of illness; case Designation. Source. 

Interval 
between 

isolatlon of 
culture and 
inoculations. 

Medium. Transplant 
used. 

M. V., about 34 hours after onset o'f illness. 
Each volun teer took a posi tion close to the bedside of one of the 1 McC. · · · · · · · · · · · Lungs at necropsy • • • •. •.. 5 days......... Heated and fi!tered Fifth. 

· K C . blood agar. 
selected patients and conversed with him for two or three mmutes1 ~ K::8F·········· Nas~pharynx,ltfe ........ 48hours ............ do ............... . First. 

then the patient was directed to breathe five times and t_hen cough 4 u-w.:::::::::: ·iung~;,t·,;_;;~~öi:,sy.·.·:::::: ·5-cta~~--.·.:::::: :::::~g:::::::::::::::: 
Do. 

Fourth. 
Seventh. 

five tl·mes directlv into the face of the volunteer. After th1s was done 5 H-E ............ ~~!~1ife~ronchml spu- 13 days ........ ·····d0 ••••••••..•.•... 
, 6 Youngstown.... Lungs at necropsy. . . . . . . . 12 days do (?) 

the volunteer pr~ceeded to the bedside of a second patient. In this 7 P-BH (123) ......... do ................... 26days:::::::: :::::do:::::::::::::::: Fifteenth 

manner each of the volunteers was exposed in succession to each g ~f!J~;,;;lti.·.-::::: :::J~:::::::::::.::·::::: -~~.~~~~-.-:::::: :::J~:::::::::::::::: <?). 

of th@ 10 selected cases, the exposure to earh being between three n gBt}fü\::::::: -~.u~~s:_1'.~~<:)::::.::.::::: .::::~~.·.·.·.:::::l::::j~:::::::::::::::: 
and five minutes. The total exposure for each volunteer, therefore, g P~r~1f!6:ij:::::: ::::::::···················· ..................... do ............... . 

was between 30 and 50 minutes. 14 WK ............ Sputum;iiie,";ecÖn,i,iay:: .5.days::::::::: "wii~~·bioociäiär::::: Fifth. 

Res1dts.-N 0110 of these volunteers developed any indications ol See Appendix B, p. 28 _ 

illness following this exposure. Each of the strains w.as planted on special blood agar slants u 

EXPERIMENT NO. 8-INSTILLATION OF A MIXTURE OF 13 DIFFERENlon December 1 at 3 p. m. at the laboratory of the Ch l N l 
STRAINS OF PFEIFFER'S BACILLUS. H . . . · e sea ava . osp1_tal. This medmm was prepared by adding 10 per cen t of 

On December 2
1 

1918, we inoculated 19 volunteers w1th ~ susdefib~mated sheep's blood to melted plain agar1 neutral to phenolph­
pension in a saline solution of 13 strains of pure culture, of Pfe1ffer'lthale1~1 and ~hen b~iling and filtering through sterile gauze, the 
bacillus. Of the volunteers 10 (Nos. 6, 20, 28, 37, 38, 39, 44, 48, 5lresultmg medmm bemg perfectly clear and very favorable to the 
and 52) were nonimmunes, i. e., were without history of an attack•o~owth of Pfeiffer's bacillus. 
influenza in the recent epidemic, and, with one exception (No. 51) At 11.15 a. m. Decembor 2, the cnltures were taken from the 
were without a history of an influenza-like atta~k at any time. Inncubator, placed in a warm box, and tbus transferred to Gallups 
the case of this one man (No. 51) there was a h1story of what majsland, where they we.re placed in an incubator at 1 p. m. At 1.45 
have been an influenza-like attack in 1916. The other nine volunteersp. m. a suspension of the growth of each strain on a slant was made 
viz, Nos. 7, 15, 34, 41, 54, 56, 59, 60, and 61, had histories of a de~nite,n a to~al of 25 c. c. of warm dextrose beef broth. The growth from 
or (in two instances, Nos. 7 and 41) a probable attack of the d1seasemt a smgle slant was used in the case of all strains except Nos. 1, 2, 
during the recent epidemic and served as controls. md 3. Of the latter the growth from two slants of each of strains 

A memorandum relative to t~e origin of ~he. stra~ns of Pfeif:er1~os. 1 and 2 and o~ four from No. 3 was used; thus, in the prepara­
bacillus with certain other pertment data, 1s g1ven m Appendix lhon of the suspens10n, the growth from eighteen slants in all was 
and a s~mmary is presented in TableIII. All 13 strains were isolateased, and tho suspension included increased proportions of three of 
from cases ofinfluenza occurring during the recent epidemic. Four olhe most recently isolated strains. 

bacilli by Wright's capillary 
blood cells showed approxi-

the strains wero isolated within five days of the date of inoculatior A bacterial count of the suspended 
and had been 011 artificial culture media for not over five generationsube method in comparison with red 
two of them indeed had been on artificial media for not over 4&:lately 2 billion per cubic centimeter. 
hours at the 'time o/inoculation. The_ inoculati~n ":as made between 2.05 and 2.22 p. m. by spray-

og Hns _suspen~10n mto the nose and pharynx, the volunteer taking 
deep mhalat10n when the throat was sprayed. In this manner 

ach man received approximately 0.5 c. c. of the suspension con­
aining about 1 billion bacilli. 

1 Levinthal, W., Influenza. Bakteriologische und serologischen Studien. Berl. klin. Wchnschr. 1918. 
LIV. 972. Abstracted in J. Am. Med. Association, 1918, LXXI, 1578. 



io cases in the second, third, and fourth days of the disease. The 
The cultures were carried back to the naval hospital an~ trans- secretions in one of the filtration experiments (inoculated sub-

nlants made from each tube used and also from the remamder ol cutaneously) were from cases as early as the eighth and ninth hour 
the broth suspension. All transplants gave abundant growths of after the onset. In the contact and droplet infection experiment 

Pfeiffer's bacillus. the donors were from 10 to 84 hours after the onset of their respec-
All cultures used were identified morphologically au<l culturally tive attacks, and in the blood inoculation experiment the donors 

immediately before and after the cxpe~iment. . were from 11 to 77 hours after the beginning of their sickness. 
Results.-About six hours after the moculatwn v~lunte~r No. 28 Results.-In only one instance (Exper:ment 2 (a)) was any reac-

had an attack of vomiting and complained of malaise which, how- t· b d · h" l d" · f · fl ld t b l d d 
. d"d 1 1011 o serve m w 1c 1 a iagnos1s o m uenza cou no e exc u e , 

ever, had begun before the inoculation. His temperiture . 1 d no and here a mildlv inflamed throat seemed the more probable cause 
rise above normal and he appeared well the next day anc remame. s~ of the fever and other symptoms. N othing like influenza devel-

About 48 hours after the inoculation volunteer No. 38 compla;ne. oped in the other volunteers. 
of headache and sore throat and bis temperature rose to 38 C. 
Th ·t d hi temperature was normal and he appeared well, DISCUSSION OF RESULTS. e nex ay s · , . l 

and remained so throughout the romainder of the perwd of c ose The results of our experiments do not Warrant positive conclu­
observation of seven days. swns. The negative character of our results is surprising when 

Aside from the foregoing developments all of t~e volunteers we call to mind the very high communicability of the diSt·ase and 
remained in good health; none showed any evidence of mfluenza. the fact that the incidence rate in the rocent epidemic was usually 

SUMMARY. 20 per cent, often 30 per cent or more of the population. The 
. . . . 1 15 to 34 incidence of the disease on the U. S. S. Yacona, from ,~hich we 

Sub7ects.-Sixty-two volunteers, varymg m age fron . took a number of donors, was 84.2 per cent. 1 
years, were the subjects of experiment. ?f these 39 were. withoull In explanation of our failure to. reproduce the dise•.· },e, many 
· · k f · fl t time· 14 gave a history o f 1 . , ,~ history of an attac o m uenza a, any , . . · actors natural y suggest themselves for cons1derat10n·:· Among 
this disease; and 9 had a history of attacks of a doubtful ~atur~ these, the susceptibi1ity of the volunteers and the stage of the 
All howcver had been exposed in varying degrees to the epidemH disease at which the secretions from the upper respiratory passage 
at Deer Isladd or at a previous station or place. were secured stand out as perhaps of the first order. 

Experiments.--Eight experiments ':ere ma~e: In. two, pure. cul It is possible that ~II o~r volu_nteers resi~ted infection because of 
tures of Pfoiffer's bacillus were used, moculatwns bemg respechvelJ a natural or an acqmred 1mmunit.y. If th1s be true, then we have 
by instillations into the nose and spraying of the nose and throat. an indication of a much higher degree of immunity to this disease 

In two unfiltered secretions from the upper respiratory passaga than is generally assumed. The fact that our colleagues in the San 
were spr~yed into the nose and throat; in one of these some of thi Francisco studies (q. v. p. 53) failed _to reproduce the dis~ase in 

t . re also 1·nsti'lled 1"nto the eyes. volunteers who had not been exposed m the recent pandemic sug-secre 1ons we ü . , • • 

In one, filtered secretions from the upper r~spira~ory passagegests t1h1_at tfhe m1mumty of our volunteers was at least not the sole 
l · to tho nose and throat and inshlled mto the eyescontro mg actor. 

were sprayec m ' · 1 E 'd · l · l .d . l l'k l'h l h . fl 
andin another experiment such a filtrate was injected subcutaneous J. p1 em10_og1c~ bev11 denc_e P?mts t

1
o. t 10 1 ~e ~,[ooc tf. at m uen_za

1 I . . · t a·rect transfers of secretions from nose an1.1s most commumc.a. e urmg 1ts ear y stages. 1.1 ost o our matena n one ex penmen 1 · · ·- · · b • · h fi · · · 
h _ b . f swabs were made from nose to nose arn was o tamed durmg t e rst, second, or thll'd days of the d1sease, 

nasop arynhx Y .Inteans O h nx sometimes as early as the eighth or tenth hour after the beginning from nasop arynx o nasop arv " . f I . h d'd 1 . . . 1 d . 
• t f hl "drawn citrated blood was injecte10 symptoms. . n no case, owever, 1 we o >tarn matena urmg 

In one expenmen res Y the period of incubation. If our volunteers were susceptible, then 
subcutaneously ·t ld b d th t th · 1 d d'd t . h . .' h _ , b lose contact to expireil cou e argue a e materia use 1 no contam t e v1rus. 

In one expenment,,t. ere ~as exposun Y c Despite our negative results, it is nevertheless probable that 
breath and '' droplet i~fectwn. . 1 bt. . d from an,the disease is transmitted by the discharges from the mouth and 

Donors.-The expenmental mate_na. ':a.s 0t mne f th di'seasnose. Our failure, however, to reproduce the disease with these 
d t a es of influenza rn vanous s ages o e d' h h b k f . 

exposure ma e O c s , · 1 t d f . 1sc arges suggests that t ere may e un nown actors mvolved, 
and of different grades of severity. The donors wer~ se ec_e ;Q1either in the dischar"'e of the virus from the body or its entrance 
epidemic groups, thus minimizing the ch~nce of migt,ak~ m se e<into the victim, or both. ' 
tion of isolated cases. The crude secretions were obtarned fror 



.t:1.e gave no prev10us n1story or 1nnuenza, annougn ne was at tne ra<110 scnool ctunng 
; the first outbreak there. He said the sick bay was full of similar cases the day he 

reported, November 20. 

APPENDIX A. 

DONORS. 

A. B. M. (Sea-1, age 23, U. S. S. New Jersey).-The onset of illness was Monday, 
November 18, at midnight. The patient awoke feeling hot, dizzy, nauseated, and 
weak. He had a bad headache, and his bones and joints ached. He reported to sick, 
bay Tuesday morning with a temperature of 101 ° F. He had no sore throat or ches\ 
pains; an occasional cough. The leucocyte count November 21 was 7,200, polymor, 
phonuclears 76 per cent, mononuclears 24 per cent. (Chart 2.) 

This patient gave no previous history of infl.uenza, although having been in very. 
close contact with it on the ship during an outbreak about October 1. He was per, 
fectly well preceding this attack and recovered without complications. 

Furnished secretions from upper respiratory passages on November 21 between 2.20 
and 2.35 p .. m. for use in Experiment No. 3. 

B. C. L. (Sea-2, age 19, U. S. S. Yacona).-Tho onset of illness was 1fonday, No 
vember 25, at 6 a. m. The patient awoke with a heaclache, a slightly sore throat, 
chilly sensations, and eyes sensitive to light. The leucocyte count November 27 wai 
4,500, polynuclears 52 per cent, lymphocytes 58 per cent. He recovered withoul 
complications. (Chart 3.) 

On November 25, at 1 p. m., seven hours after the onset, this patient furnished 
secretions from the mouth, pharynx, and bronchi, which were used in Experimenl 
No. 5, and four hours later (11 hours after the onset) blood, which was used in Experi 
ment No. 6. He was used a third time, November 26, 34 hours after the onset, ir 
Experiment No. 7, for direct exposure of volunteers. 

B. R. H. (El-1, age26, U. S. S. Yacona).-The onsetofillnesswasFriday, Novembe1 
22, at 6 a. m. The patient felt well the night before. He awoke with headache, pairu 
in his back, a slight cough, eyes and nose congested. The leucocyte count Novembei 
23 was 8,200, polynuclears 73 per cent, lymphocytes 25 per cent, transitionals 3 pe 
cent. He recovered, with questionable pneumonic complications. (Chart 4.) 

On November 23, 1918, 33 hours after the onset, this patient furnished secretio11 
from the nasal fossae and posterior nasopharynx, which were used in Experiment No. 4 

B. E. C. B. (Ch. Com. St., age 26, U. S. S. Y'acona).-The onset of illness wa 
Saturday, November 23, at 6 a. m. The patient felt tired Friday, with a slight head 
ache; Saturday he felt tired all over, with backache. He had no sore throat. Th1 
leucocyte count November 27 was 3,600, polynuclears 61 per cent, lymphocytes 31. 

per cent, transitionals 1 per cent. Recovered, with questionable pneumonic com 
plications. (Chart 5.) 

On November 26, 1918, 84 hours after the onset, this patient was used in Experimmr 
No. 7 for direct exposure of volunteers. 1 

C. R. (Sea-2, age 28, radio school).-The onset of illness was Tuesday, November 19. 
at midnight. The patient felt dizzy, with headache, vomiting, and pains in his lega 
He first sweat and then felt cold. He had no sore throat. He felt perfectly wel 
Tuesday evening, before midnight. The leucocyte count November 21 was 6,400. 
polynuclears 55 per cent, lymphocytes 43 per cent, transitionals 1 per cent, basophile 
1 per cent. Recovered, without complications. (Chart 6.) 

(22) 

On November 21, at about 2.20 p. m. (or about 38 hours after the onset) furnished 
secretions from upper respiratory passages for Experiment No. 3. 

F. F. J. (Sk-3, age 25, U. S. S. Yacona).-The onsetofillnesswas Friday, November 
22, at noon, when he felt weak. Friday night he felt sore all over and chilly. He had 
felt well before this onset. On November 25 the leucocyte count was 3,400, polynu­
clears 66 per cent, lymphocytes 34 per cent. Developed pneumonia. Recovered. 
(Chart 7.) 

On November 25, 1918, 75 hours after the onset, this patient furnished secretions 
from the mouth, nose, pharynx, and bronchi, which were used in Experiment No. 5, 
and, four hours Jater, blood, which was used in Experiment No. 6. 

F. H. H. (Qm-1, age 24, U. S. S. Yacona).-The onset of illness was Thursday, No­
vember 21, at 6 a. m. He awoke with headache, chilliness, pains in his muscles and 
joints, a dry throat and ehest, and an occasional cough. He felt weak tho night before. 
His temperature at sick bay Thursday morning was 102.2°. The leucocyte count 
November 23 'was 9,400, polynuclears 58 per cent, lymphocytes 38 per cent, transi­
tionals 4 per cent. R~covered, with questionable pneumonic complications. (Chart 
8.) 

On November 23, 1918, 57 hours aftcr the onset, this patient furnished secretions 
from the nasal passages and posterior nasopharynx, which were used in Experiment 
No. 4. 

F . .D. E. (student, age 19, female).-The onset of influenza was November 12. 
Initial symptoms were a severe headache and backache; some cough and fever. Leu­
cocyte connt November 15 was 6,400, pplynuclears 51 per cent, lymphocytes 48 per 
cent, eosinophiles 1 per cent. Recovered without complications. (Chart 9.) 

On November lG, about 12 m., on the fourth day of illness, furnished secretions for 
Experiment No. 2. 

F. L. M. (Sea.-2, age 18, U. S. S. Yacona).-The onset of illness was Tuesday mol 
ing, November 26; the only symptom was a fever of 101 °. Had no aches or pai 
November 27 the leueocyte count was 5,400, polynuclears 53 per cent, lymphocy 
41 per cent, transitionals 3 per cent, basophiles 1 per cent, eosinophiles 2 per ce 
Recovered without complications. (Chart 10.) 

On November 26, 1918, 10 hours after the onset, this patient ,ms used in Experiment 
No. 7 for direct exposure of volunteers. 

F. L. W. (Sea.-1, age 20, U. S. S. Ylrcona).-The onset of illness was Saturday, No­
vember 23, in the afternoon. It began with headache, weakness, aching in bones 
and joints. The patient felt dizzy, his throat was dry, and he coughed a little. The 
leucocyte count on November 27 was 3,400, polynuclears 40 per cent, lymphocytes 
60 per cent. Recovered without complications. (Chart 11.) 

On November 26, 1918, 72 hours after the onset, this patient was used in Experiment 
No. 7. 

G. "J. J. (El-R., age 22, radio school).-The patient had been in the radio school, 
Cambridge, Mass., since the first appearance of pandemic influenza in Boston, and 
hacl been in contact with cases of influenza at the radio school andin Boston during 
the outbreak of the early part of September. He did not contract the disease at that 
time. A recurrent outbreak occurred at the radio school soon after the Liberty Day 
celebrations of November 11 and 12. There were about 80 cases in the sick bay at the 
time G. J. J. entered, mostly of very mild type. 

The onset of illness was Tuesday, November 19, at 4 a. m. The initial symptoms 
were a dürny headache, aches in the back and legs, and some pain in the stomach. 
There was no vomiting. The onset was sudden, except that on the preceding day 
at 5 p. m. the patient had felt a little poorly, and had applied at the sick bay for a 

Z3 
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dose of salts. He complained of no sore throat and no previous ailment of any kind. 
On November 24 the leucocyte count was 6,200, polynuclears 52 per cent, lymphocytes 
4S per cent. Recovered without complications. (Chart 12.) 

November 21, ab out 58 hours after the onset, furnished material for Experiment 
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November 23 the leucocyte count was 5,700, polynuclears 54 per cent, lymphocytes 
44 per cent, transitionals 2 per cent. Recovered without complications. (Chart 18.) 

On November 23, 1918, about 57 hours after the onset this patient furnished secre­
tions from the nasal fossae and posterior nasopharynx which were used in Experiment 
No. 4. No. 3. 

G. W. F. (F-2, age 27, U. S. S. Yacona).-The onset of illness was M.onday, Novem- McC. J. (F-2, age 27, U. S. S. Yacona).·-The onset ofillness was Thursday, Novem-
ber 25, at 3 p. m., suddenly while on watch. The patient felt weak and ached all ber 21, between 6 and 12 p. m. The patient came off watch at midnight and was sweat­
over. He had no sore throat or dizziness. The leucocyte count November 27 was ing considerably. His throat was sore, head dizzy, he had chilly sensations in his 
3,300, polynuclears 57 per cent, lymphocytes 43 per cent. Recovered, with question- ehest, fever, and pains in his back. On November 23 the leucocyte count was 10,000, 
able pneumonic complications. (Chart 13.) polynuclears 72 per cent, lymphocytes 22 per cent, transitionals 5 per cent, eosino-

On November 26, 1918, 24 hours after the onset, this patient was used in Experiment philes 1 per cent. Developecl pneumonia. Recoverecl. (Chart 19.) 
No. 7 . On November 23, 1918, about 42 hours after the onset, this patient furnishecl secre-

H. L. W. (Cqm., age 29, M. I. T.).-The onset of illness was Tuesclay, November tions from the nasal fossae and posterior nasopharynx which were usecl in Experiment 
19, at 6 p. m. The patient sucldenly felt quite.ill, feverish, chilly, ancl with hot and · No. 4. 
cold flushes, a heavy feeling in his head, and aching pains in eyes and back of eyes. McL. C. F. (Bm-1, age 24, U. S. S. Yacona).-The onset of illness was Thursday, 
His extremities felt as though they were very heavy, with a mild aching, like November 21, at noon. lt began suddenly with headache, aching in bones and mus­
fatigue. All clay Tuesday he had felt a littleill, but the onset was definite and sudden. cles all over. Thepatient felt chilly, his eyes burned and he had a raw throat, cough­
He had no sore throat, but had had a cold "in the heacl" for about three weeks, for ing a little. On November 23 the leucocyte count was 5,800, polynuclears 75 per 
which he had been going to sick bay occasionally. The leucocyte count November cent, lymphocytes 23 per cent, transitionals 2 per cent. The leucocyte count Novem-
21 was 5,400, polynuclears 50 per cent, lymphocytes 40 per cent. Recovered without ber 27, during pneumonia, was 5,000, polynuclears 50 per cent, lymphocytes 49 per 
complications. (Chart 14.) cent, transitionals 1 per cent. Recovered. (Chart 20.) 

The previous history showed contact with influenza during the first outbreak in On November 23, llll8, 51 hours arter the onset, this patient furnishcd sccretions 
Boston, without contracting it; his two little daughters had influenza at his home from the nasal fossae and the posterior nasopharynx which were used in Experiment 
where he stayecl. No. 4. 

November 21, about 44 hours after the onset, fnrnishecl material for Experiment M. R. J. (Mm-l, age 22, U. S. S. Yacona).-The onset of illness was Wednesclay, 
No. 3. November 20, at 5 p. m. The patient felt well Wednesday morning. The initial 

H. M. (Sea., age 29, U. S. S. Yacona).-The onset of illness was Thursday, November symptoms were chilly sensations, headache, pains in shoulders and back. His eyes 
21, at 6 a. m. When the patient awoke he hacl pains in his head ancl ehest. The back burned. He coughed some at night and had pains in his ehest. On November 23 
of his neck ached a little. He coughed considerably and hacl a raw throat. On the leucocyte count was 4,200, polynuclears 49 per cent, lymphocytes 46 per cent, 
November 23 the leucocyte count was 6,000, polynnclears 80 per cent, lymphocytes transitionals 4 per cent, basophiles 1 per cent. Recovered, without complications. 
14 per cent, transitionals 5 per cent, eosinophiles 1 per cent. Recovered without (Chart 21.) 
·complications. (Chart 15.) On November 23, 1918, 70 hours after the onset, this patient furnished secretions 

On November 23, 1918, 57 hours after the onset, this patient furnished secretions from the nasal fossae and posterior nasopharynx w hich were used in Experiment No. 4. 
from the nasal fossa and posterior nasopharynx, whicl1 were used in Experiment No. 4. M. V. (M. Att.-3, age 22, U. S. S. Yac,ona).-The onset of illness was on Monday, 

K. A. L. (El-R-1, age 20, U. S. S. Yacona.)-'I'he onset of illness was Monclay, November 25, at 5 a. m. lt started with a severe headache shiverino- a little couo-h 
November 25, in the forenoon. lt began with a headache between the eyes. The and weakness. The patient had had a cough for three to fo~1r weeks ~'reviously. 0~ 
patient had no sore throat or backache, no chilly or warm sensations. In the after- November 25 the leucocyte count was 4,800, polynuclears 66 per cent, lymphocytes 
noon he felt dizzy and coughed a little, and his temperature was 101.6°. He had been 33 per cent, transitionals 1 per cent. Recovered, without complications. (Chart 22.) 
well previously, except for a mild cold for about a week. Leucocyte count N ovem- On November 25, 1918, about 8 hours after the onset, this patient furnished secre-
ber 27, 8,400. Recovered without complications. (Chart 16.) tions from the mouth, nose, pharynx, ancl bronchi, which were used in Experiment 

On November 26, 1918, 30 hours after the onset, this patientwas usedin Experiment No. 5, and 4 hours later blood, which was used in Experiment No. 6. He was 
No. 7 for direct exposure of volunteers. used a third time on November 26, 34 hours after the onset, in Experiment No. 7. 

K. J. J. (S. A. T. C., age 20).-The onset of influenza was November 13, 1918, in N. T. C. (Bm-2, age 34, U. S. S. Yacona).-The onset of illness was Monday, Novem-
the afternoon. The initial symptoms were a fairly severe frontal headache, fever, ber 25, at 7 p. m. The symptoms were fover, chilliness pains all over a sli„ht cmwh 
and hoarseness, backache and general disagreeable foeling. Leueocyte eount Novem- and a heavy feeling in the ehest. The patient had h~cl a slight cou~h t\;o m th~e~ 
ber 15 was 5,800, polynuclears 78 per cent, lymphocytes 14 per cent, large days previously. On November 27 the leucocyte count was 5,600, polynuclears 
mononuclears 9 per cent, eosinophiles 2 per cent, mast cells 1 per cent. The urine 58 per cent, lymphocytes 38 per cent, transitionals 2 per cent, eosinophiles 1 per cent, 
showed numerous finely granular and coarsely granular casts. Recoverecl without basophiles 1 per ceht. Recovered, without complications. (Chart 23.) 
complications. (Chart 17.) On ~ovember 26, 1918, about 21 hours after the onset, this patient was used in 

On November 16, in the third day of illness (aboc1t 72 hours after onset), furnished. Expenment No. 7. 
secretions for Experiment No. 2. N. W. A. (El-R-2, U. S. S. Yacona).-The onset of illness was Sunday, November 

K. L. P. (Sea., age 22, U. S. S. Yacona).-The onset of illness was Thursday, No- 24, at 8 a. m. lt started with aches all over the body and flashes of heat and cold. 
vember 21, at 6 a. m. The patient felt slightly i1l the night before. In the morning The patient had no sore throat, and had felt well previously. On November 27 the 
he had fever, headache, and backache. His throat felt a little dry and raw. On leuco_cyte co:1nt ~as 11,000, polynuclears 79 per cent, lymphocytes 21 per cent, this 

... __ ..aasociated.:mth. s1gns 9f pneumonia. Recovered. ( Chart 24.) 



On November 26, 1918, about 56 hours after the onset, this patient was used in 
Experiment No. 7. 

0. A. (F-1, age 32, U. S. S. Yacona).-The onset of illness was Friday, November 
22, at 8 a. m. The patient awoke with a cough, headache, and aching in joints and 
muscles. He had had a slight cold the preceding three or four days. A severe pneu­
monia complication appeared November 26, due chiefly to a hemolytic streptococcus. 
(Chart 25.) The leucocyte count, November 23, was 5,200, polynuclears 69 per cent, 
lymphocytes 30 per cent, transitionals 1 per cent. A chronic empyema, cavity, with 
irregular fever, persisting to date, April 7, 1919. 

On November 23, 1918, about 31 hours after the onset, this patient furnished secre­
tions from the nasal fossae and posterior nasopharynx, which were used in Experi­
ment No. 4. 

R. E. L. (El-1, age28, U. S. S. Yacona).-The onset of illnesswasThursday, Novem­
ber 21, at 6 p. m. The initial symptoms were headache, chilliness, pains in back and 
legs. On November 23 the leucocyte count was 4,000, polynuclears 54 per cent, 
lymphocytes 43 per cent, transitionals 3 per cent. Recovered, with questionable 
pneumonic complications. (Chart 26.) 

On November 23, 1918, 45 hours after the onset, this patient furnished secretions 
from the nasal fossae and posterior nasopharynx, which were used in Experiment 
No. 4. 

R. F. J. (Qm-3, age 20, U. S. S. Yacona).--'-The onset of illness was Sunday, Novem­
ber 24, at 6 a. m. The patient felt well Saturday night at 10 p. m. He awoke with 
chilly sensations, and later in the morn}ng had a severe headache and backache. 
His throat was a little dry and he coughed considembly. On November 25 the leuco­
cyte count was 5,900, polynuclears 58 per cent, lymphocytes 42 per cent. Recovered, 
without complications. (Chart 27.) 

On November 25, 1918, 31 hours after the onset, this patient furnished secretions 
from the mouth, nose, pharynx, and bronchi, which were used in Experiment No. 5, 
and 4 hours later blood, which was used in Experiment No. 6, 

R. W: F. (F-2, age 22, U. S. S. Yacona).-The onsetofillnesswasSaturday, Novem­
ber 23, at 3 p. m. Symptoms of fever and prostl'ation developed suddenly. The 
patient complained of no aches, pains, or chills. He had felt well before the onset. 
Signs of pneumonia developed November 27. On :~ovember 25 the leucocyte count 
was5,400, polynuclears 84 per cent, lymphocytes 16 per cent. Recovered. (Chart 28.) 

On November 25, 1918, 46 hours after the onset, this patient furnished secretions 
from mouth, nose, pharynx, and bronchi, which were used in Experiment No. 5, 
and 4 hours later blood, which was used in Experiment No. cß. 

S. T. J. (Bm-2, age 23, U. S. S. Yacona).-The orwet of illness was at 8 a. m., Novem­
ber 21. The patient felt well the night before. The disease began with a severe head­
ache and gastric discomfort. There was no sore throat. On November 23 the leuco­
cyte count was 7,200, polynuclears 58 per cent, lymphocytes 40 per cent, transi­
tionals 1 per cent, basophiles 1 per cent. Recovered, without complication. (Chart29). 

On November 23, 1918, about 55 hours after the onset, this patient furnished secre• 
tions from the nasal fossae and posterior nasopharynx, which were used in Experi­
ment No. 4. 

W. W. D. (S. A. T. C., age 19).-The onset of illness was Tuesday afternoon, Novem­
ber 13. The initial symptoms were cold in the head and ehest, cough, headache, 
and dizziness, but no backache. Leucocyte count, November 14,'was 4,100, polynu­
clears 79 per cent, lymphocytes 16 per cent, large mononuclears 8 per cent, eosino­
philes 2 per cent, mast cells 2 per cent. Sputum examination showed pneumococci 
and influenza bacilli. Questionable pneumonic complications. Recovered. 
(Chart 30.) 

November 16, approximately 72 hours after onset of illness, secretions furnished 
for Experiment No. 2. 

Y. E. (Cbm., age 27, U. S. S. Yacona).-The onset of illness was Monday, Novem- },,r 
ber 25, at noon. It started with a headache and a backache. The patient felt warm, 
his throat was dry, and he had a little cough. He had had no previous sore throat. 
On November27 the leucocyte count was 4,800, polynuclears 29 per cent, lymphocytes 
59 per cent, transitionals 8 per cent, basophiles 1 pN cent, ancl eosinophiles 3 per 
cent. Recovery, without complications. (Chart 31.) 

On November 26, 1918, about 27 hours after the onset, this patient was used in 
Experiment No. 7. 



APPENDIX B. 

HISTORY OF CULTURES OF PFEIFFER'S BACILLUS USED IN 
EXPERIMENTS. 

(Table III.) 

No. 1. McC.-This influenza bacillus was isolated from the lungs at necropsy of 
one of the cases of the U. S. S. Yacona, Tuesday, November 26, 1918, naval hospital, 
and the culture used in Experiment 8 was the fifth daily transplant. (Chart 32.) 

The history of the case indicates a most virulent infection, the disease having 
lasted only three days. The onset was Saturday morning, N ovomber 2:1. A leucocyte 
count was not made. 

The necropsy showed a coarse, firm, lobular consoli<lation in both inferior lobes, 
with beginning !arger and more uniformly consolida,tecl areas on both sides, at a site 
corresponding to the inferior angles of the scapulae. 

The cultures from all lobes, except the right mi<ldle lobe, which was not involvecl, 
gave a predominant staphylococcus aureus, with fairly numerous influenza bacillus 
colonies. 

No. 2. K-OC.-This influenza bacillus was obtained by We~t tube nasopharyngeal 
culture, Satnrday, November 30. (Chart 33.) The patient was from the U. S. S. 
Yacona, and gave a history of onset of typical influenza November 29 at 8 a. m. He 
had felt well at 4 a. m. The initial symptoms were severe headache, so that he could 
hardly see, aching across his hips, and alternate warm and chilly sensatio11s. The 
light hurt his eyes, and his nose bled slightly. The leucocyte count 011 the third day 
was 13,600, polynuclears 78 per cent, Iymphocytes 20 per cent, transitionals 2 per cent. 
Signs of pneumonia developed on the third day. Recovered. 

The influenza bacillus obtai11ed by 11asophary11geal culture was tra11splanted once 
on whole blood agar and 011 heated bloocl agar. Pure cultures were obtainecl with 
characteristic morphology a11d cultural qualities 011 the two media used. These 
first tra11splants were used in Experiment 8. 

No. 3. K-CF.-This influenza bacillus was obtained from nasal and posterior 
nasopharyngeal cultures on blood agar plates, Saturclay, November 30. (Chart 34.) 
The patient was from the U. S. S. Yacona, and ga.ve a history of onset of typical 
influenza Friday, November 29, at 10 a. m. The initial symptoms were headache, 
backache, photophobia, but no sore throat. The leucocyte count on the third 
day of the disease was 32,800, polynuclears 87 per cent, lymphocytes 9 per cent, 
transitionals 4 per cent. Signs of pneumonia developed on this day: Recovered. 

The influenza bacillus obtained by culture November 30 was transplanted December 
1 011 whole blood agar and heated blood agar slants. Pure cultures were obtained with 
characteristic morphology and cultural qualities. The first transplants were used 
in Experiment 8. 

No. 4. U-W.-This influenza bacillus was obtainnd from the lungs at necropsy of a 
case of influenza-pneumonia, Wednesday, N ovemher 27. 'I'he culture used for inocu­
lation was the fourth transplant. 

The history of the case gave an onset of influenza November 12; the patient entered 
the naval hospital November 19 (Chart 35) with sigas of pneumonia. The leucocyte 
count on entrance into the hospital was 15,000. Hemolytic streptococci were obtained 
from an empyema developing late in the pneumonia. 

(28) 

At necropsy there was a massive broncho-pneumonia, with dilated bronchi a:;icl 
purulent exudate on cut surface. Cultures showed a predominant hemolytic 
streptococcus, associated with pneumococcus in the right upper lobe, and the influenza 
hacillus in the lert lower lohe. ' 

No. 5. H-E.-This influenza bacillus was obtained from a specimen of washed 
bronchial sputum, November 19. (Chart 36.) This.culture was transplanted every 
second day on hlood agar, so that the culture used in the experiment was about the 
seventh transplant. 

The history of the case shows an onset of influenza November 13. 'l'he patient wa.9 
admitted to the naval hospital November 17 with signs of pneumonia, leucocyte count 
4,200. Tenacious, yellowish-white, purulent bronchial sputum was being coughed 
up. Smears and cultures of this showecl numerous influenza bacilli and a few pneu­
mococci. The patient recovered. 

No. 6. Youngstown.-This influenza hacillus was obtained at necropsy from the 
lungs of a patient who died of influenza-pneumonia, ahout November 20. A sub­
culture was furnished us through the kindness of Dr. G. W. O'Grady. 

No. 7. P-BH (123).-Thisinfluenza bacillus was obtained from the lungsat necropsy 
of a case of influenza-pneumonia. The patient had entered the hospital with the 
history of onset of sickness about a week previou~ly. At that time she had hecome 
sick with cough, fever, slight headache and some hackache. She had no sore throat. 
During this time she had been doing her work at intervals. On admission she had 
signs of pneumonia in her lower right back; in hospital she had a continuous fever of 
about 101 °. After eight days in the hospital, with no alarming symptoms, shesuddenly 
became cyanotic during the night, with difficult respiration, and died within a few 
hours. 

The necropsy findings showed a very discrete broncho-pneumonia in the right lung. 
The pathological findings hardly explained the sudden death. Cultures from the right 
lung yielded the influenza bacillus. 

The influenza bacillus was obtained from necropsy November 4, 1918, and it was 
transplanted about every second day. The culture used for inoculation was about 
the fifteenth transplant on blood agar. 

No. 8. Card.-Thie culture was obtained originally at Walter Reed Hospital ahout 
October 15 from post-mortem lung puncture of a case of influenza dying of pneumonia. 
Pneumococcus, Friedlander bacillus, micrococcus catarrhalis ancl streptococcus 
viridans were also obtained. A subculture was furnished hy the United States 
Hygienic Lahoratory. 

No. 9. Staizecki.--This culture was originally obtained at Walter Reed Hospital 
ahout Octoher 15 from post-mortem lung puncture of a case of influenza dying of 
pneumonia. Pneumococcus and staphylococcus were also obtained. A subculture 
was furnishecl hy the United States Hygienic Laboratory. 

No. 10. Butler.-This culture was originally obtained at Walter Reed Hospital 
about Octoher 15 from the Jung juice of a case of influenza with pneumonia. There 
were also isolated pneumococcus and staphylococcus. A subculture was furnished by 
the United States Hygienic Laboratory. 

No. 11. CD (112).-No history. 
No. 12. CD (157).-No history. 
No. 13. Park (103).-Obtained this through the kindness of Dr. W. H. Park. 
No. 14. WK.-This influenza hacillus was obtained from washed bronchial sputum 

of a case of pneumonia, not clearly an influenza-pneumonia. The onset was Thursday, 
November 7, at 9 a. m. (Chart 37.) The patient suddenly felt weak, his bones 
ached a little, and he had a severe chill, saying his teeth chattered. He had had a 
"cold" three or four days previously, his head was stopped up, and he coughed some. 
Sputum examination showed numerous influenza bacilli and pneumococcus Type I. 
The clinical course corresponded more to a pneumococcus pneumonia, with crisis 
following antipneumococcus Type I serum therapy. Recovered. 
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APPENDIX C. 

.ll.CCOUNT OF THE INFLUENZA EPIDEMIC ON THE U. S. S. YACONA. 

In Yiew of the fact timt rna110• of the donors frorn whorn material was obtained for 
our experiments came [rom the epidemic focus on the U. S. S. Yhcona, abrief acconnt 
of the salient featurrJ8 of this 0L1tbreak followR. The facts wem sccured from an 
epidemiologic report furnishe<l by Dr. E. Galloway, tlle medical officer on board the 

U. S. S. Yacona. 
The U. S. S. Yacona is a emall gunhoat of a convoy unit of the United States Navy. 

There had been no outbreak of influenza on board previously and füe crew had 
rernained intact since the pandemic inflnenza was rc•cognized. 

On September 1-1. lfllS, at the adrniralty dockyard, Bermuda, an oilicer from the 
U. S. S. A.rctic reported to the sick bay aboard this vessel an<l was m,amined and found 
to haYe influenza. The U. S. S. Chicago, also in port at thi" time. had several case..s 
of this disease aboard. The same afternoon the Yi1cona went out to an anchorage 
and had no other contact until September 16, when she put to sea with füe Chicago 
an<l a con\·oy of tugs and Frencr.. submarine chaser8. 

On Sep~ember 16 flr. Calloway had chill and temperature 102°. He remained in 
the ~tateroom, seeing only the pharmacist's mate and one mess hoy, until September 
21, when it hecame necessary to make medical calls to other vp,esels. Then, as littlti 
contaC't was allowed as posgib[e, and cases brought aboard were isolated. No case■ 
dtweloped arnong the Yacona's crew. 

On September 27 the vessel arrirnd in Ponta del Gada, · St. l'viichaels, Azores. Here 
influenza existed. All men had liberty in thi8 pott. 

On October 2 the U. S. S. Chicaqo, with tugs and Yt,cona, got under way for Ber­
muda. Ttu;s an<l Yacoua were inspected and no cases were aboard. U. S. S. Arctic 
had had two ca.~es on previous trips. A few cases were still aboard the Chicago. On 
October 13 we arrived at the admiralty dockyard, Bermuda. I-fore an epidemic was 
ilourishing. Ail ships were quarantine<l, but this was not effective, as men bad to 
use toilets in dockyard while ship was behind breakwater. 

On November 1 two cases were a<lmitted with the diagno~is of influenza; both, 
however, were normal in 21 hours, and this wa'l prohably a wrong diagnosis. On 
November 2, 10 Hospital Corps mc,n from influenza camp wero sent aboard for trans­
portation to the United States, a~ were men froru the Ü. S. S. Tallahas„ce who had 
recently had the disease. 

On November5 the vesselleft St. Georges, Bermuda and arrived atNew York, N.Y., 
on N ovemher 11. MI men had liberty in thicl port. Left New York on the 14th and 
arrived at New !,ondon November U. Libprty was granted to all men. On Novem­
ber 17 one case was adlllitted. This man had had liberty at New London. He was 
transferred to the naval hospita.I, New London, on November 18. On Noverr,ber 19 
one case was admitted and was transferred cn the 20th. 

On November 2?, at 10 p. m., one case wag admitted. On November 21, at 6 p. m., 
nnder way for Hahfax:. At 6 p. m. there were nine ca.ses aboard. The medical officer 
recommended to the commanding officer that the ship put into Boston to tra.nsfer 
cases. We arrived at BoRton NovembPr 22, at 1 p. m., and transferred cases to tlte 
hospital, as Rhown below: 

(30) 

Date. 
1

1 

Men trans- Offi~ers 
, ferred. transferred. 

---------------------

1 ~ l : ' 14 
18 
20 
lo 
3 
2 

72 

1 
0 
3 
2 
0 
0 

6 

Including the two cases of influenza transferred to the United States naval hospital 
N_e:v London,_ Conn:, during the epidemic of influenza of this 8hip, there were 80 casc~ 
?f ~nfluenza m an ~solated group of 9-5 men, or 8!.2 per cent. This is a very high 
mc1denee of the d1sease, and indicates :t 

high degree of infectiousness oi the causa­
tive agent or rnost favorable condition for 
the tranRmission of the infection. 

IIi~tories and clinical charts were oLtain­
ed from eacb of the 73 cases admitted to the 
United Statesnaval hospital, Chelsea, :Mass. 
The average maximum temperature for the 
ca~es during the first two or three davs of 
the disease was 102.7° F. Twenty of the 
seventy-eight cases developed br0ncho­
pI11mmonia, one of whom diea after only 
70 hours of sickness. This case was Mc­
Cormadc, from whom staphylococc~1s and 
the inliuenza bacillus (onr culture No. 1) 
were recovered. The remaincler recovered, 
exc-ept one, who developed a hernolytic 
streptococcus empyerna, mentioned on 
page 26 (0. A.). The incidence oi pneu­
monia in the 78 cases is thus seen to be 
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25.6 per cent, and the total mortalit.y 1.3 Chart 1.-Temperature curve of Volur,teer 
per cent. The low mortality of pueumonia No. 29 K. T. , experiment 2a. 

cases, 5 per .rent, may perhaps be partly accounted for by the fact that all cases, 
excep_t the_ one that died: were treated with convalescent human serum. The average 
durat1on of temperature m those cases which did not develop pneumonia was five days. 
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Chart 3.-Temperature chart of donor B. C. L. 
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Chart 4.-Temperature curve of donor B. R. H. 
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Chart 10.-Temperature cur.ve of donor F. L. M. 
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Chart 11.-Temperature curve of donor F. L. w. ' 
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Chart 12.-Temperature curve of donor G. J, J. 
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Chart 19.-Temperature curve of donor McC. J; 
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U Chart 24.-Temperature curve of donor N. W. A. 
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Chart 26.-Temperature curve of donor R. E. L. 

Nov, 24. Nov. 25. Nov. 26. Nov, 27. Nov. 211. Nov. 29. 

106' 

105• 
RF., 

/01-" 

103° 

102" / ....... / J"',. 

101° / ~ 
100• ......... 
99• 

r--,, V \ ,..,.-r-,. 
-- - - - - - - - - - - - - - - - -- - --- - ';. ..::. - - -

98 t-+-+--+-+-+++--t--t-t-t-t-t-rt--J-·t--t---r-J--r-t-t--t4''7-J:--r-H 
97• 

t= (/SED FOR E,lf.PE.RIHliNT. 

Chart 27.-Temperature curve of donor R. F. J. 
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t· U3l.D FOR. EJtPEl'ftMENT. 

Chart 28.-Temperature curve of donor R. w. F. 
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f. UsEo FoR EXPERIMENr. 

Chart 29.-Temoerature curve of donor s. T. J. 
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t" (/sl!D FOR EXPERIMENT. 

Chart 30.-Temperature curve of donor W. w. D. 
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