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eggs and its identity as A virus was established. I n  TABLE I 

C ~ ~ ~ P . ~ R I S O NBETWEEN I N  VITROI N H I B ~ T I O N  OF RED CELL one case the total ,,lapsed tirne from inoculation of the AGGLUTINATION TESTSAXD MOUSE NEUTRALIZATION 
IVITR &COTE PHASE AND CO~VALESCE~I.TSERUMthroat washings until the confirmation of the identity FROM A IKFLUENZACASEOF A 

of the virus by specific serum was only 9 days. 
Whether B virus and other as yet undescribed viruses Constant amount of Results of neuI 

tralizatiqn xesx In from influenza cases will behave similarly is now being ~~f$~",",~,"b',"~~Ph,"t 
various dilutions f ~ ~ & $ ~ ~ ~ ~ , " & i

determined. Serum of serum* 
At present neither the mechanism of the agglutina- Aggluti-

Dilution nation KO. No.tion phenomenon nor its specificity for influenza virus of serum after died survived 
infection is well understood. However, the following 1hour 

facts have emerged : Acute . . ... .... 1:8 ++ 4 0 
1 :16 ti++

(a)  Khen infected allantoic fluid, either fresh or 1 :32 +H+ 4 0 

stored a t  -72' C. (from which the red cells had been 
1 :64 ft+t 

removed by low-speed centrifugation), was mixed in a Convalescent . . . 
test tube with ~ ~ a s h e d  normal adult chick red cells, an 
agglutination phenomenon occurred. This in vitro 
agglutination was somewhat slower than the one pre- 
viously described. Here a positive agglutination reac- Saline control, no virus -
tion was usually visible in 5 to 20 minutes. The red Virus control, no serum -rt 

- -
cells sedinlented rapidly and formed a characteristic, * T h e  W.S. strain of influenza virus mas used for the infec- 
ragged, granular pattern on the bottom of the tube. tion of chick entbrg-0s. 

i The PR8 strain of influenza virus was used for the  pro- 
If red cells were added in the test tube to allantoic tection test in  mice. 


fluid from uninfected chicks, only the slow sedimenta- 

tion of red cells occurred with no aggregation, and in serum from a proven case of influenza A. Dilutions 


of serum were mixed with a constant amount of W.S. 
settling out the cells formed a sharp round disk in the 

infected allantoic fluid; then a constant amount of
bottom of the tube. I f  the allantoic fluid from chicks 
infected with PR8 virus diluted before adding the 

chick embryo red cell suspension was added, and the 

red cells, agglutination was still visible in a concentra- agglutination mas read in 1hour. The change of titer 


tion of 1:512 (final concentration of allantoic fluid). 
of this agglutination-inhibiting substance following in- 


(b) When normal chick embryo red cells were added fection is obvious and appears to be of the same order 

in sufficient numbers to allantoic fluid and allowed to of magnitude as the rise in the patient's neutralizing 


settle out, over 99 per cent. of the vinls ,disappeared t i t ~ r  against PR8 virus as determined in the mouse. 

Such an in  ~ i t r o  test as  shown in Table I will be of 

from the supernatant fluid. 
great advantage over the mouse neutralization tests if 

(c) When the allantoic fluid was centrifuged (45 
minutes, 11,500 r.p.m.) the "titer" of the supernatant i t  can be shown that it measures influenza neutralizing 


in terms of agglutinating capacity dropped approxi- antibodies. Our results so far  suggest that the amount 


mately four times. This fall in agglutinating titer of agglutination-inhibiting substances in sera parallels 


was consistent with the expected drop in virus titer as the neutralizing antibody titer more closely than the 


determined by prerious tests in mice with the same complement-fixing titer. Whether this C citro test 


fluid which shoxved that 70 to 90 per cent. of the virus mill be sensitive and specific enough to replace the 

mouse protection method for  determining serum neu- was sedimented. 

(d)  If,  instead of infected allantoic fluid, the super- tralizing antibodies, is a problem at  present under 


natant from centrifuged ground mouse lung infected investigation. A mdre complete report mill be pub- 


with PR8 mouse Rassage virus was used, the added red lished a t  a later date. 


cells agglutinated in a dilution as high as 1:5000 GEORGEI<.HIRST 

THE LdBORATORIES THE INTERxATIONAL

(iinal concentration of mouse lung). HEALTHDIVISIONOF THE ROCKEFELLER 
(e) When influenza A ferret antiserum (PR8) in FOUND- TIO ON, NEWPORK 


dilutions as high as 1:1024 was mixed with allantoic 

fluid infected with the homologous virus, the agglutina- ON T H E  SPECIFIC ADSORPTION OF ALCO-

tion phenomenon mas inhibited. The inhibition n7as S O L S  A T  T H E  SALICYLALDEHYDE,' 

specific, that is, influenza B ferret antiserum in dilu- WATER INTERFACE 

tions as lo117 as 1:8 failed to inhibit the agglutination DURIXGa recent investigation by one of us 

of red cells by fluids containing influenza A virus. (D.F.C.) of the interfacial tensions betsreen water 


( f )  Such inhibition also occurred with human serum, and mixtures of isoamyl alcohol and salicylaldehyde, 

and in Table I is a titration of acute and convalescent it was obserred that, over a wide range of isoamyl 
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alcohol content, the interfacial tensions were so low as 
not to be measurable with the Du Noiiy tensiometer. 
I n  order to study this in another aspect, 

the E.M.F.s of the cell- Hg Hg, Ci, 0.0001 N. KC1I I 
a, 

I 
1 

Salicylaldehyde 4 Sat. KC1 SalicylaIdehyde 
(1) 


N. KC1 Hg, Hg-were investigated. Al-I I 
cohols were titrated by means of a microburet into the 
02 phase (2). Precautions were taken to ensure 
proper mixing. The E.M.F.s were measured by means 
of an electrometer valve circuit and a compensating 
potentiometer. 

A large series of alcohols was thus investigated. It 
was found that, in comparison with most primary 
normal alcohols, isobutyl and isoamyl alcohols caused 
a much larger initial drop in the E.M.F. curve, 
whereas secondary octyl alcohol showed a markedly 
smaller effect (see Fig. 1). The most surprising re- 

suilts of the investigation were, however, the larger 
effects shown in general by alcohols containing odd 
numbers of carbon atoms in the chain and the distinct 
specificity shown by normal heptyl and nonyl alcohols. 
The changes in the E.N.F. of the cell occasioned by 
the addition of 4 per cent. by volume of homologous 

primary normal alcohols to the oil phase (2) are 
shown in Fig. 2, where the E.M.F.s are plotted 

against the numbers of carbon atoms in the alcohol 
chains. It will be observed that the heptyl and nonyl 
alcohols give effects several times greater than those 
of the other primary alcohols, while the nonyl effect is 
the greater of the two. The point X indicates the 
E.M.F. for a similar system containing secondary 
octyl alcohol, which differs from the heptyl alcohol 
by a methyl group in the 1-position. 

The primary alcohols benzyl and phenyl ethyl alco- 
hols give effects of the same order of magnitude as 
those of most normal alcohols, whereas cyclohexanol 
gives a curve whose slope is much greater. 

Measurements on the cell- Hg I Hg, C1, lSat. KC1 l 
t 

Salicylaldehyde / Salicylaldehyds I Sat. KC1 
(1) (2) 'I /Hg, C1, Hg-indicated that the titration of al- 

cohol into the oil phase ( 2 ) )which was separated from 
(1)by either a porous membrane 02 a long diffusion 
path, caused only minor potential changes. I n  the 
original cell, therefore, the principal phase boundary 
effect must have been located a t  the interface A,, the 
interfaces A1, B, and B, being almost constant. 

We have been led to the conclusion that the effect 
is due, directly or indirectly, to the interfacial adsorp- 
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tion of the alcohols a t  the salicylaldehydejwater inter- 
face. W e  consider that changes in the polar charac- 
teristics of the interfacial layer of salicylaldehyde 
molecules and mater dipoles are inducecl by the alco- 
hol molecules in accordance with their steric disposi- 
tion. These cllanges a t  the A, interface will lead in  
turn to electrical asymmetry of the cell, due to dif-
ferent states of ionic distribution at  the A, and A, 
interfaces. The salicylaldehydejwater interface tnay 
thelefore be considered as having the properties of a 
specific receptor fo r  alcohols with certain arrange-
inents of the carbon chain. 

The phenomena described abo\~e may concei\~ably 
lead to a clarification of certain selectk~e phenomena 
in biological systems, such as, for esample. the 
changes in the properties of local anesthetics caused 
by different carbon chain arrangements axid tlle spec- 
ificity shown by the olfactory chernoceptors. 

Further observations are proceeding, and their re- 
sults, together ~v i th  a niore detailed account of the 
abore. will appear in the drlii?: J o y  Icemi: Stockholni. 

Szent-Gy5rgyi4 did not succeed in reproducing them. 
T ~ v o  years ago Zachoj showed that the diminution of 
capillary resistance in guinea-pig scurvy has no con- 
nection with a lack of ascorbic acid, and can only be 
made to cease mith citrine. I t  seemrd that with the 
help of a method based 011 this result vitamin P defi-
ciency could be studied and the efficiency of rarious 
citrine preparations controlled. Our omn experiments 
are in agreement mith those of Zacho, and me suc-
ceeded in shoming that those citrine preparations ~vhich 
have a therapeutic action in man, cause the diminished 
capillary resistance to disappear in  the guinea-pig. 
As it  appeared that the s c u r ~ y  diet is not only deficient 
in ascorbic acid, but in flavones also, we have studied 
the effect of a scorbntogenic diet on rats. I t  is ~vell 
known that the ra t  does not develop scurvy even on 
a diet lacking ascorbic acid. I t  appeared that under 
the influence of a scorbutogenic diet the rats did not, 
in fact, develop s c u r ~ y  eren after a long period of 
time, but their capillary resistance, measured with the 
BorbCly method, diminished considelably in 5 to 6 

G ~ S T AC. H. EHRENSV:~RD~veelis. T h e n  wc gave such rats mith climini~hrd 
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RUSZNY~ICand Szent-Oy6rgyi1 were the first to find 
that flarones (citrine) behare like vitamins in man. 
The nelv vitanlitl v a s  named P vitamin, becauqe of its 
effect on the pernieabilitg of capillaries. Later Bent- 
skth, Rusznyiik and Szent-Gy6rgyiz found that scur17g 
in guinea-plgs is not only due to ritarnin C deficiency, 
but is a mixture of deficiency in C and P vitamins. 
ZiIva3 could not confirm these later experiments, and 

capillary resistance 3 to 4 mgm. of citrine pet day sub-
cutaneously, their capillary resistance became norrnal 
in 10  to 14 days. I t  became clear, therefore, that one 
can study \,itamin P aritarninosii and control the effi- 
ciency of citrine preparations on guinea-pigs with 
scurry and rats liept on a sc.orbutogenic diet. These 
aniinal esperitnents are in  entire agreeinent mith the 
results of S c a r b o r o ~ g h , ~who has recently published 
obserrations which prore the occurrence of isolated 
P a\~itaminosisin man. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

P R E P A R I N G  NITRATE-FREE S E A  W A T E R  

Is the photometric or colorimetric determination of 
nitrate in sea water by the "reduced strychnine" 
method, nitrate-free sea va te r  of the same chlorinity 
as tlie mater being analyzed is required for  the prepa- 
ration of the standaril solution; used in the estimation 
of the unlinomn solutions or calibration of the pho- 
tometer. 

Harvey1 first mentioned the difficulty of obtnin-
ing nitrate-free sea mater. Howevei*, he made the 

1Natz tr~ ,138:  27, 1936. 

2 Ibid., 138 : 798, 1936; 139 : 326, 1937. 

3 Riochem. Jour.. 31:  915, 1488. 1937. 

1 H. \I-. Harvey. Jour. 3fclr. Rtd7. d s x .  Tl~i ied  lKingdo?,z, 


1 4  : 71-88, 1926. 

observation that surface water from the English Chan- 
nel during the spring months usually contained less 
than ten microgram atoms of nitrate-nitrogen per liter. 
(A microgram atom is a millionth of a gram atom.) 
Riddell2 also observed that at the time of estensive 
diatom flowering certain TI-aters from the Georgia 
Straits were nitrate-free. Unfortunately, naturally 
occurring nitrate-free sea water is not always avail- 
able when needed. Because of this sea ~va te r  is often 
freed of nitrate by conver~ion of the nitrate to am-
nionia by boiling for  several houi,s rvitll ni~lalgamated 

4H o p p ~ - 9 e g l c ~ sZccis., 255 : 126, 1938. 
:d c t a  patll. scc~ntl., 1 6 :  1.111,1939. 
6 Lalrcel, 2 : 64.1, 1940. 
2 W. -4. Riddell. Jozir. Bzol. Board Ca~ladn,2 :  1-11, 

1936. 


