
that the terminal lobation is most clearly 
shown. A comparisoil of this figwe wit11 
the numerous speciinens of Liriodend~ol~sis 
sinyle.2: of Newberry leaves no doubt what- 
ever that the Portuguese plant is a t  least a 
congener of the American plant, and i t  is 
just possible that it may belong to the same 
species. As this form has been three times 
publislled: i t  is a little surprising that 
Saporta did not think to compare i t  wit11 
the Portuguese plant. There are differences 
in the fincr nervation, but this is also per- 
ceptible between his two drawings of the 
same specimen ; these also differ in different 
specinlens of the American plant, and one 
or two other species remain to be publishccl. 
TVhen all the material is illustrated most 
of tllese differellees will disappear. I f  ,211~7 

remain i t  can be ascribed to difference of 
age and geographical position. 

LESTERF. TTTARD. 
WASI~ISGTOS. 

EX'PLAhTA TION OF riCQ UIRED If71171UhTITI' 
FROM IhTFECTIO US DISEASES. j 

IThas long been knona  that, in a con- 
siderable number of infectious diseases, a 
single attack, however mild, affords protec- 
tion against subsequent attacks of the same 
disease ; that in some cases this protection 
appears to be permanent, lasting during the 
life of the individual ; that in others i t  is 
more or lcss temporary, as shown by the 
ocenrrence of a subsequent attack. 

The protection affordcd by a single attack 
not only differs in different diseases, but in 
the same diseasc varies greatly in different 
individuals. Thus certain individiials ha re  
bcen known to suffer scvcral attacks of 
small-pox or of scarlet fevcr, although, as a 

.' null. Torr. Bot. Clnb, Yol. XIT'., We~y Tork, 

Jan. 1887, 11. G, 111. lxii, figs. 2, 3, 4 ; Am. Journ. 

Sci., Vol. XXXIX., New Hzren, Februarx, 1890, p. 

98, pl. ii., figs. G, 7 ;Tmns. K.T.A~xd, Sci., Pol. 

XI., 1692, p. 102, pl. ii., figs. 2-7, 9. 


j Abstmct of a paper rcad before the Biologicnl 
Society of TTTTasllington, March 9, 1893. 
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rule, a single attack is protective. Excep-
tional susceptibility or insusceptibility may 
be not only an individual but a family char- 
acteristic, or i t  nlay belong to a particular 
race. 

I n  those iliseascs in n~lliell second attacks 
are not infrequent, as, for example, in pneu- 
monia, in influenza or in Asiatic cholera, 
it is difficult to judge from clinical experi- 
ence nrllether a first attack exerts any pro- 
tective influence. But from experiments 
upon the lower animals, we are led to be- 
lieve that a certain degree of immunity, 
lasting for a longer or sllorter time, is af- 
forilcd by an attack of pneumonia or of 
cllolera, and probably of all infections due 
to bacterial parasites. I n  the malarial 
fevers, mhiell are due to a parasite of a 
different class, oile attack affords no pro-
tection, but ratller predisposes to a subse- 
quent attack. 

I n  those diseases in \vl~icll a single at- 
tack is generally recogilized as being pro- 
tective, exceptional cases occur in wllicll 
subsequent atttacks are developed as a re-
sult of unusual susceptibility or exposure 
under circumstances especially favorable to 
infection. IIaiselis has recently (1594) 
gone throug1;ll the literature accessible to 
him for the purpose of determining tlle fre- 
quency with which second attacks occur in  
the various diseases below mentioned. The 
result is as follo~vs: 

Second Tliird Fourtli 
Attacks. Attacks. Attacks. Total. 

Small-pox . . 503 9 0 514 
Scarlet fever . 29 4 0 33 
B1rssle.s . . . 36 1 0 37 
Typlloid f e ~ e r  . 202 5 1 203 
Cholera . . . 29 3 2 34 

Recent researclles indicatc that tlle pdn- 
cipal factor in thc production of acquired 
immunity is the presence, in the blood of 
the immune animal, of some substance ca- 
pablc of neutralizing tllc toxic prod~~cts  of 
tlie particular patllogenic lnicroijrgnnism 



against which immunity exists, or of de- 
stroying the germ itself. 

Tlle substances nrllic11 destroy the toxic 
products of pathogenic bacteria are called 
antitoxins. As pointed out by Bucliner in a 
recent papcr, tlle antitoxins differ esse~ltially 
from the so-called alexins, to n-hich natural 
immunity is ascribed. Tlle alexins are char- 
acterizecl by their germicidal and globulici- 
da1 action-they destroy both the red cor-
puscles and the lencoeytes of animals belong- 
ing to a different species from that from 
which they have been obtained, and by 
their coagulability and instability -de-
stroyed by s~ullight and by a temperature 
of 50" to 55' C. On tlle otlier liand, the 
antitoxins best known (cliplitheria and te- 
tanus) liave no germicidal or globulicidal 
action ; they resist the action of stlnlight 
ancl require a temperature of 70' to SO0 C.  
for their destruction. 

Our knowledge of the al~titoxii~s dates 
from the experiments macle in the Hygienic 
Institnte of Tokio, by OgaLz ancl Jasnhara, 
in 1890. These bactmiologists discovered 
the inlportant fact that the blood of an 
animal immui~e against anthmx contaii~s 
some substance whieli neutralizes the toxic 
products of the anthrax bacillns. 

I n  the same year (1890) Beliriilg and 
Kitasato discovered that the blood of an  
animal wlliell has an acquired immunity 
against tetanus or clipl~thcria, when aclclecl 
to a virulent enltnre of one or the other of 
these bacilli, neutralizes the patllogei~ic 
power of such cultures, as shown by inoen- 
lation illto susceptible animals. And also 
that cultures from which the bacilli liave 
been removed by filtration, ancl which kill 
susceptible animals in lTery small amounts, 
have their toxic potency clcstro~ecl by adding 
to  them the blood of an immtule animal, 
which is thus directly proved to contain an 
antitoxin which comparative experiments 
show not to be present in the blood of non- 
immune ai~imals. 

Dwing the past t\vo or three years nu- 
merous additional experiments have been 
reported which confirm the results already 
referred to, ancl show that immunity may 
be produced in a similar manner against the 
toxic products of rarious other pathogenic 
bacteri,+the typhoid bacillns, the ' colo11 
bacillus,' streptococcus pyogenes, staphylo- 
coccus pyogenes aureus ancl albus, etc. 

The Italian investigators, Tizzoni and 
Centanni, in 1882, published a preliminary 
eommnnication in which they gave the re- 
sults of experiments wlliell appear to ~11011- 
that in guinea-pigs treatecl with tuberculin, 
by I<och7s method, s substance is devel-
oped wlliell neutralizes the pathogenic po- 
tency of the tubercle bacillns. Professor 
Tizzoni and liis associate, Dr. Schwarz, have 
also (1892) obtailled evidence that there is 
an antitoxin of rabies. Blood-serum taken 
from a rabbit having an artificial immnnity 
against this disease was found to neutralize, 
in z l i t ~ o ,the virulence of the spinal marrow of 
a mbid animal after a contact of f i ~ e  hours. 

Professor Elirlicll, of Berlin, in 1691, 
puublished the results of some researclies 
which have an important bearing up011 the 
explanation of acquired immunity, and 
which show that susceptible animals may 
be made immune against the action of eer- 
tail1 toxic proteids of vegetable origin, 
other than those proclncecl by bacteria ; 
also tliat this immuulity depends upon the 
presence of an antitoxin in the blood-serum 
of the immune animals. 

Tlie experiments of Ehrlicli were macle 
witli two very potent toxalbnmins-one 
riein, from the castor-oil bean ; the other, 
abrin, from the jequirity bean. The toxic 
potei~cy of riein is somewllat greater than 
that of abrin, ancl it is estimated by Ehr- 
lie11 tliat 1gm. of tliis substance would suf- 
fice to kill one and a half million of guinea- 
pigs. XThen injected beneath the skin ill 
dilute solution i t  produces intense local in- 
flammation, resulting in necrosis. Mice are 
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less snsceptible tlian guinea-pigs, and are 
nlore easily made immune. This is most 
readily accomplislied by giving tliem small 
ancl gradually increasing doses 37-it11 tlieir 
food. As a result of tliis treatment the 
animal resists subcutancons injections of 
200 to 300 times the fatal dose for animals 
not l i a ~ i n g  tliis artificial immunity. 

Elirlicll gives the follonring explanation 
of the remarkable degrce of immunity es- 
tablished in his experiments by the nletllod 
mentionecl : 

"All of these phenomena clepenil, as may ansily 
be s l ~ o ~ ~ n ,  npon the fact that the blood contains a 
body-nntiabrin-v-11icl1 conlpletely neutralizes the 
action of tlie ab~in,  proh~bly by destroying this 
body." 

I11a later paper (1892) Ehrlicll llas given 
an account of subsequent experiments which 
shon- that the young of inice which llave an 
acquired immlunity for tllese vegetable tox- 
albumins may acquire immunity from the 
ingestion of tlieir motlier's milk ; and also 
that immnnity from tetanus mag- be acquired 
in a brief time by young mice through their 
motller's milk. 

A most interesting question presents it- 
self in connection wit11 the discovery of tlie 
antitoxins. Does the animal ~vhicll is im- 
mlune from tlle toxic action of any particu- 
lar toxalbumin also l i a ~ e  an immunity for 
other toxic proteids of the same class? Tlle 
experimental evidence on rccorcl indicates 
that i t  cloes not. I n  Ehrlicll's experiments 
with ricin and abrin he ascertained that an 
animal ~vllich hacl been made immune 
against one of tliese substances was quite as 
susceptiMe to the toxic action of the otller 
as if it dicl not possess this immnnity, i. E . ,  

tlie ant8i-toxin of ricin does not destroy 
abrin, and vice versa. 

TTTe Ilave also experimental evidence that 
animals may acquire a certain degree of 
immnnity from the toxic nction of the 
venom of the rattlesnake. This as first 
demonstrated by Sewall (lSSi),  and lias 

been recently confirmecl by Callnet'te (1894). 
I n  liis paper det'ailing t'he results of liis 
experiment's the autmllor last namecl says : 

"Animals may be iminunized against thevenonl of 
serpents either by menns of repmted injections of 
doses at  first feeble and progessirely stronger, or by 
mwns of successive injections of venom mixed xith 
certain clienlicnl snbstances, among v11ich I mention 
mpeciallj- cllloricle of gold and the l~ypocl~lorites of 
lime or soda. 

"The serum of aninlals thus treated is at the same 
time preventive, antitoxic and therapeutic, exactly 
as is that of aniruals iinmnnized against clipl~tl~eria or 
tetanus. 

"If r e  inoculate a certain number of mbbits, un-
cler the skin of the tl1ig11, ~ t i t h  the same close, 1 
millg~. of cobra >-enom, for example, and, i f  r e  treat 
all of these animals, ~ i t l ~  the exception of sonle for 
control, by subcutaneous or intmperitoned injections 
of tlie serum of mbbits i~nn~nnized agninst four 
lnill ,~. of the snme eno om, all of the control ani- 
~nalsnot treated will die ~ ~ i t l l i n  three or four hours, 
~ ~ 1 1 i l e  recorer receiveall of the aninlals ~7-ill ~11icl1 
5 c. c. of the thelxpeutic scrmn ~ r i t l ~ i n  an 11onr after 
receiving tlie venoru." 

As a rule the antitoxins llave no bacteri- 
cidal action; but i t  has beell s h o ~ n ,  by 
the experiments of Gamalei'a, Pfeiffer and 
others, that  in animals 11-11icll liare an 
acquired immunity against tllc spirillum 
of Asiatic cholera and against spirillum 
JIetchnikovi there is a decided increase in  
the bactericidal power of the blood-ser~un, 
and that immunity probably depends npon 
this fact. 

Certain important questions present them- 
selves in connection wit11 the proclnction of 
antitoxins ancl germicidal substances in the 
blood of immuune animals, one of which is : 
I s  the production of the antitoxin contin- 
nous while imn~unity lasts, or does i t  occur 
only during the ~nodifiecl attack 11-llich re- 
sults from inoculation wit11 an attenuated 
virus, or of filtered cultures, the antitoxin 
being subsequently retained in tlle circula- 
ting blood ? Tlle latter supposition does 
not appear very plausible, but i t  must be 
remembered that these antitoxins do not 
clialyze-i. e . ,  they do not pass throng11 ani- 



ma1 membranes-and consequently would line from E l  Paso on the Rio Grande to San 
not reaclily escape from the blood-~~essels, Diego on the Pacific, 700 miles, is now de- 
notnithstanding the fact that they are llelcl 
in solution in  the circulating fluid. On the 
other hand, the passage of the tetanus anti- 
toxin into the mother's milk wonld indicate 
a continuous supply, otller~vise the immn- 
nity of the mother nronld soon bc lost. Fur-
ther experiments arc required to settle this 
qucstion in a definite manner, and also to 
determine tlie exact sourec of the antitoxins 
in the animal bocly ancl the vzocltls operandi 
of their production. 

GEO.31. STERNBERG. 
TJ'ASHIXGTOS. 

EE11TARKIAnG TETE I~IEX~ICAA~ 1:UNDABBO 

fined by 268 monuments. 
The field work required the redetennina- 

tion of the geographic positions of the old 
monuments recoverecl, ancl presents some 
interesting comparisons showing the facility 
and certainty of modern methods. The 
longitncles of the olcl monuments were de-
tcrrnined by Emory from transits of the 
moon and moon culminating stars. I n  the 
relocation the longitudes were determined 
by the telegrapllic mcthod, connectecl with 
the geodetic work of the Coast Survey by 
coast survey parties I\-orking in conjunction 
with the commissionet~s. The greatest dif- 
ferencc clevelopcd from Emory's positions 

MR.A. T. MOSJIAK, assistant in the U. S. 
Coast and Geocletic Survey, one of the com- 
missioners on the part of the Unitecl States, 
presented an  interesting summary of tlle 
work a t  a meeting of the National Geo- 
graphic Society in T?'ashington on the 8th 
inst. 

At  the initial meeting of the commis- 
sioners for the two countries, it was agreed 
that any of the old mollume~lts recovered 
should be taken as defining the line; that 
new monume~~ts  shonlcl be interpolated be- 
tween them, so that no two monuments 
should be more than 8000 metres apart, as 
required by the new treaty. The line had 
been markecl under the treaty of 1853, by 
52 monuments ; the commissioners found 
38 of these standing in 1891. On the paral- 
lels the new monnments mark the curve of 
the parallel, but on the oblique lines the 
monnments recovered werc not accurately 
located on the line joining their extremities, 
and the boundary on these lines as now 
markecl is, therefore, a broken line. Old 
monumeuts were recovered a t  all important 
points on the boundary, including all points 
where the line cllangecl direction, but the 
distances between them were unequal, and 
in  one instance exceeded 100 miles. The 

was 4' 3411.3 wit11 other differences of 34" 
ancl 54" and still smaller quantities show- 
ing the old work to have been remarkably 
good for the methocl. The latitncle stations 
in the new work were about 20 miles apart 
over the wllole line, and a t  each station an  
azimuth mas obscrvecl on Polaris near 
elongation to start the direction for the new 
tangent for the parallel and check the tan- 
gent ending a t  the station. The latitude 
obserrations were made with the zenith 
telescope formerly used on thc N. MT.boun-
clary, but improved with new micrometer 
ancl levels. Tlle telescope has a focal 
length of 826 mm., ancl the objective a clear 
cliarneter of 67 nim. A new7 departure was 
made in mounting the instrument on a 
wooden picr constructed in a simple form, 
readily transported. I t s  stability proved 
as great as a brick or stone cemented pier, 
as it was not uncommon to secure a wllole 
night's work witllout relevelling, and the 
instrument invariably remained for several 
hours with level correction less than one 
div.=1".28. The probable errors of the 
latitude deter~nillations from the U. S. ob- 
servers = 5 0".03 to OW.4. Tllc Mexican 
observations have not yet been received. 
The plan of operations agreed upon required 

http:div.=1".28

