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PREFACE.

About the middle of June, 1868, a disease broke out at Cairo, Illinois,
at a point where large numbers of Texas cattle had been landed. It
was thought to resemble the disease of the old Spanish cattle on the
Gulf coast, and was thence called *“Spanish fever” and “Texas cattle
disease,” This spread into Southern Illinois and other distriets in con-
nection with the grand depot at Cairo,

My attention was called to the serious nature of this disease when
visiting the fair of the State Agricultural Society at Springfield, Illinois,
whereupon I secured the services of Professor Gamgee, of London,
England, who was at the time in this country, to malke a full investiga-
tion, under the following instructions:

In view of the alarming and continued ravages of the cattle dizease in Illinois, known
popularly as the *Spanish’ fever,” and assumed to be communicated by cattle recently
from Texas, I hereby anthorize you to make investigations into its cause and character,
and to ascertain and report, if possible, a practicable remedy or means of prevention.

In accordance with this letter, the professor visited the districts in
linois and vieinity which were affected.

In the spring of this year, in company with Mr. H. W. Ravenel, of
South Carolina, an accomplished botanist, he visited that part of Texas
on and near the Gulf coast, and examined into the conditions of food and
general mode of life of the native cattle of Texas at those points whence
transportation begins. The observations made are embodied in the
accompanying reports of Messrs. Gamgee and Ravenel.

It being desirable that some observations should be made upon the
effect of fungi entering the system of animals in producing alterations
of the blood and other animal fluids, or general deviations from health
in stock, a request was made by this Department to Brevet Briga-
dier General J. K. Barnes, Surgeon General United States army, that
Doctors J. S. Billings and E. Curtis, assistant surgeons United States
army, might be authorized to assist Professor Gamgee in his experi.
ments upon the subject of the eryptogamic causes of disease. The
Surgeon General authorized these gentlemen to enter upon that duty,
and their report is appended,

It is not to be presumed that this report renders further investigation
needless; on the contrary, some practical points not yet reached urgent] ¥
demand examination. One of these is the best mode of arresting con-
tagion and the proper preparation of cattle for transportation north,
To carry out this investigation a further appropriation is needed.






THE LUNG PLAGUE,

EY JOHN GAMGEE, M. D.

INTRODUCTION.

The lung plague of cattle, developed alone as the regult of contagion,
recedes and is extinguished wherever the people are fully informed of
its origin and nature, and measures based on such knowledge are
adopted and enforced. Americans can learn this from Massachusetts,
1t is, however, the most insidions and the most deceptive of all malig-
nant bovine disorders. It penetrates and travels far and wide, where
unsuspecting farmers and dairymen are far from skilled in the veterin-
ary art. It kills, and yet there are survivors which resist all further
attacks, and in the course of time they tend to form a small but useful
puelens of insnsceptible stock, which enables the people to go on,
thongh in poverty, and hope fnr better luck. Every one strives, but in
secret, lest the publication of facts should prevent the sale and transfer
of nnhealthy or infected stock. Long Island, New Jersey, Pennsylvania,
Maryland, the Distriet of Columbia, and Virginia, furnish wide fields in
which to determine the truth of these statements,

In perusing the history of contagious pleuro-pneumonia, it will be
found that the experiences of the New World are but repetitions of those
recorded by Europeans,

In advising as to the most certain means whereby so destruetive a
malady may be eradicated from this country, I have been actuated by
the belief that the diffusion of knowledge, in a form that will earry eon-
vietion home to every intelligent American, is the most certain means
whereby to deal a death blow to the lung plague. There are many pru-
dent and earnest leaders of the agricultural body in every State, who
can work, and will work, if armed with reliable information; and it is
my belief in this that has induced me to spare no labor in rendering
this as complete and satisfactory a record as possible, of all the knowl-
edge on the subject that is at present at our disposal. Farmers must
not be alarmed at the seientific garb which must necessarily invest such
a work, If they follow me through, without a dictionary, they will not
be left in doubt as to my meaning, and I hope not a few will llh(_"', after
a perusal of what follows, even ﬂlﬂll‘_’"l they may inhabit the far distant
prairies and the I]lﬂlIlItHilIﬁUf California, and exelaim that it is the duty of
every American, and especially of every American farmer, to manifest
his interest in the extinction of a malady that may for centuries, if
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Pleuropnenmonia interlobularis exsndativa—Gluge.

Pneumonia catarrhalis gastrica asthenica—Numann,

Haller’s title of Viehseuche is now almost always restrieted to the
Russian murrain, and the name in universal use in Germany is the
popular one of Lungenseuche, and on the title pages of monographs the
ordinary expression employed is Lungenseuche des Rindviehes. 1t has,
however, also been termed Lungenfiule and Krebsartige Lungenfiiule.

Of the French authors, Chabert first names the malady Péripneumo-
nie, ow affection gangrénevse duw Powmon. Huzard describes it under
the head Péripnewmonie Chronique, ou phthisie pulmonaire, and in 1844
Delafond designated it Pédripnewmonie confagieuse du gros Bétail,

The Duteh called it Kwaadaardige Slymziekte, Heersehende or Besmet-
telyke Longziekte, Slymzickte, Slymlongziekte, and Rotachtige Longzielte.

In Ttaly it has been known by the names Pulmonea dei Bovini, and
Pleuropneumonia essudativa.

I am disposed to favor, as a popular name, that of “lung plague,” in
order fo avoid any confusion with sporadic and non-contagious affec-
tions of the chest. Many years ago Mr. Sarginson, of Westmoreland,
England, spoke of it as an epizoitic influenza among cattle, and Mr.,
Barlow, afterwards a much respected professor in the Edinburgh Veterin-
ary College, was among the first to draw attention to the disease under
the head Epizoitic Pleuroprenmonia.

HISTORY OF THE LUNG PLAGUE.

Ancient traditions and imperfect records rather tend to bewilder those
who, from the inferences warranted by a complete knowledge of recent
events, are anxious to place before the world evidence of the laws of
nature having been immutable from time immemorial. Our ideas of
creation, and the facts bearing on the origin of all things, are too meager
to warrant us in being confident of our interpretations of the past; and
yet glimpses of light seem to promise a better understanding of even
antediluyian phenomena in almost every branch of natural history.

The assertion that plagues known now to be propagated alone by conta-
gion have thus been transmitted from the remotest antiquity, is usually
met by objectors with the declaration that the first case must have devel-
oped spontaneously. Professor Haubner, of Dresden,* accepting the
proposition, says: “Tt is correct that the lung plague was once devel-
oped spontaneously, for no one can suppose that Noah had it with him
in the ark.” But we can point to a contagious disease, scab in sheep
which, if the words of the Bible are to be accepted, indicate the 111‘&3[‘:1‘:-‘
vatjun of the scab insect. It is not my desire to enter on discussions
which have no direct practical bearing, and I shall dismiss the objec-
t{{mﬂ of those who spare themselves the labor of inguiry after posi-
tive truth, by declaring that, so far as science has yet ttlllg.:‘]ltrll-‘-i, the gm.;l-t-
law, that like produces like, operates in the increase of certain animal _‘[‘mi-.

* Die }letnh:huug
Leipzig, 1861,

und Tilgung der Lungenseuche des Rindes, von Dr. Kar H:ml-mu.-,
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others; hints which no doubt demonstrate that which few will question—
that pulmonary disorders have existed thronghout all time.

The evidence we need is that definite record of outbreaks of a malady
marked by the leading charvacteristics of the lung plague. We have to
skip the age of pure quackery, when nothing but the unsatisfactory pre-
seriptions of ignorant pretenders in veterinary medicine were handed
down as valuable additions to human knowledge. A purpose is served,
however, by referring to these dark ages, when, in their blindness, men
sought to arrest the unrelenting torrents of fierce contagions by pills,
dranghts, charms, and incantatioas. It makes one blush for the errors
and superstitions which, in the Old World and the New, prevail up to
the present hour. For seven and twenty years, at least, my countrymen
have, in the main, favored nothing but quackery in this respect just as
much as continental nations that suffered in ignorance did in the seven-
teen hundred years succeeding the birth of Christ. So late as 1865 the
outbreak of a virulent cattle plague in England developed in its train
the eompounders of drugs and filth and the believers in the treatment
of isolated cases of a plague; of a plague, indeed, which advances in
direct ratio to the delay in extinguishing its virulent poison, and the
- rapidity of whose spread may be likened to that of the confluent monn-
tain waters that form inland seas and navigable streams. Let the peo-
ple learn from the ancient history of veterinary medicine, as they ean
learn from recent events, that to dam the Mississippi and annihilate its
waters is quite as easy a process as attempting to save a country from
incalenlable loss by the medical treatment of isolated cases of a specific
and eontagious cattle plague.

That is the lesson which the want of knowledge regarding ‘the lung
plague in the first seventeen hundred years of the Christian era impresses
upon us to-day. The wisdom of that conclusion may be demonstrated
by tracing up the progress of the malady from 1693 to 1869,

The first notice, that may be declared less unsatisfactory than all pre-
ceding ones, of the ravages produced by an epizoitic bovine pleuro-
pneumonia, we owe to Valentini.* There is a fact of great importance
in relation to the history and progress of plenro-pnewmonia that writers

* Writing with but a small gelection of books from my library, I am only in a position
to give asecond-hand reference to Valentini’s observations, and theirimportance induces
me to reproduce Hensinger's quotation: “Priecedente hyeme pluvioso, sed in fine zeli-
dissimo, sub primo vere et insolitus aéris fervor ingruebat, qualis et per omnem westatis
eursum observabatur; que mutatio subitanea non poterat non inmqualem ef prieter-
naturalem humornm et spiritnnm motum eansare, quem et hominum et brotorum
strages inseenta est. Boves sane et vacem catervatim sucenmbebant, enjus rei causa
stat nrm'h:nt ur inter alia ros corrosivus, lintea maenlis plus minus luteis conspureans, e
omnino corrodens,  Ex earnifienm observatione plerumgue phthisi pulmonali necaban-
tur, ad quam sine dubio hanstos frigide copiosior post estum intensissimum multum
eontribmere poterat. Hominibns prieter dvsenteriam ot febres maligna sub finem Junii
et initinm Angusti hie locornm infensa erat fobris quaedam intermittens, ut plurimum
tertiana.”  Ephem. Nat. Cur. et Sydenham, opp. ed Geneva, 1, p. '-!v:"[i—-l.jlll_ltl_'ll in Re-
cherches de Pathologie Comparée—Cassel, 1853,
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thus is it established, beyond doubt, that the influences operating in the
transmission of contagious pleuro-pneumonia were at work then. Val-
entini committed the common error of attributing the lung plague to
the weather, but his reference to a wide-spread pulmonary disorder
among cattle is sufficiently distinet to warrant our dissenting from Del-
afond when he says that nothing can aunthorize the conclusion that the
disease deseribed by Valentini was the pleuro-pneumoniawhich prevails
to-day among horned cattle.

Sauberg, whose prize essay on the lung plague is worthy of the highest
praise, draws attention to the fact that the propagation westward of
the Russian murrain, at the commencement of the eighteenth century,
directed the attention of the most learned naturalists and physicians
to the investigation of the plagues of animals, and thus a marked
influence was exerted in the development of veterinary science.

Kanold, Steurlin, Ramazzini, Lancisi, Bates, Lanzoni, Sebroek,
Fischer, Scheuchzer, Bottani, Muratori, Camper, Haller, and numerous
others, have contributed to enrich the science of comparative pathology
by references to outbreaks of epizoitic aphtha, lung plague, rinderpest,
variolous fevers, carbuncular and other diseases, which committed great
havoe up to the time that an illustrious Frenchman, Bourgelat, resolved
to establish a college for the education of veterinary surgeons. All
references to the contagious pleuro-pnenmonia ave of little practical
moment until we come to the labors of Bourgelat himself. He did not,
it is true—as nobody ever did—on first studying this disease, recognize
its contagious character. He met with it in Franche-Compté, where it
had been known for years under the name of “murie.” He deseribed it
as distinguished by a short dry cough, much fever, great oppression,
especially after an animal has eaten anything, loss of appetite, fetor
of breath, dryness of nose, and sometimes discharge of thick whitish
mafter from the nostrils. His deseription of the pleuritic adhesions,
the deposits of gelatinous layers of different colors around the lnngs,
the lividity and engorgement of the lungs, and distension of the chest
by a reddish, frothy, sanious, or purulent liquid, is entirely satisfactory,
and indicates how much in advance of his times Bourgelat was in his
deseription of this malady. As there has been a disposition to revive
the treatment of the lung plague by fumigations, I may mention that,
among other remedies, Bourgelat recommended acetic acid to be used
in this way.

: The malady which had thus stationed itself in France, had also estab-
lished secure hold in other parts of Europe, and we learn of its preva-
lence in 1743 in Zurich and the adjacent cantons of Switzerland. It
continned to invade that country by importations from the grand duchy
of Baden, and in 1773 the great physiologist, Haller, published the
ablest memoir on this disease that appeared duaring the eighteenth
century.* He spoke of it as a lung disease, beginning as an inflamma-

*Abbandlung von der Viehseuche, Von Herrn. Alb, Haller, Bern, 1773
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its manifestations in the Dantzig distriet from 1821 to 1831.  Gielen saw
the lung plague in 1832, at Blandenburg, and later, from 1537 to 1543,
in Sachsen. Sauberg, whose prize essay I have so often quoted, enters
into very minute details concerning the outbreaks of pleuro-pnenmonia
in the Rhine provinces of Prussia, from 1830 to 1840. Someidea of the
extent of the losses he had to report on may be derived from the fact
that in the single district of Diisseldorf ten thousand head of cattle
were lost from pleuro-pnenmonia in the eight years from 1832 to 1340.
Gerlach has drawn attention to this subject in Prussia with peculiar dili-
gence since 1835, and remarks that he has watched personally so many
eases, in conjunetion with historical researches, that he unhesitatingly
pronounces in favor of the view that plenro-pneumonia is never devel-
oped spontaneously.

The lung plague prevailed severely in Hanover in the years 1807, 15808,
1809, 1810, 1812, 1817, 1818. In 1819 Hausmann suggested and per-
formed experiments in the inoculation of the disease, which never
resulted in practical good. Outbreaks continued to be recorded in Han-
over at short infervals from 1820 to 1843, and it has never been alto-
gether free since.

The malady appeared in Saxony in 1827, and has often raged there
since, as shown in the writings of Hanbuer, and the observations made
by Leisering, &e. {

In 1862 I made a eareful stndy of the progress of pleuro-pneumonia
towards the British isles throngh Holland, and it is from these two
countries that the New World, Africa, and the Australian colonies have
been eontaminated within the past quarter of a century.

The disease entered Holland, according to Numann, the director of
the veterinary school at Utrecht, in 1833, by the importation of eattle
affected with the disease from Prussia, and purchased by a distiller,

Vandenboseh, in Gelderland. In 1835 it was transmitted from Gelder- -

land to Utrecht, thence into South Holland, and it raged especially near

the great markets of Rotterdam and Schiedam. The island of Zeeland

then began to suffer wherever cattle were injudiciously imported from
South Holland, and some outbreaks were attributed to infected cattle
from South Holland, North Brabant, and West Flanders. From im-
portations of infected cattle, the lung disease attacked the stock on a few
farms seattered throngh the provinees of Drenthe, Groningen, and Over-
yssel. Tt was as late as 1842 that Friesland was attacked. British ports
were thrown open to the cattle trade by Sir Robert Peel, and the demands
of onr markets caused a rush of stock through and from the northern
provinees of Holland, which infected them in this year. The first traces
of plenro-pnenmonia were observed at Nejiga and Wurms, The Dutch
government ordered the slanghter of all the infected cattle, and Friesland
again remained free of the disease until 1845. Then the British trade
again increased ; cattle were passing from Overyssel to Harlingen, and
in the month of December, 1845, the malady appeared at St. Nicolunsga,
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deen shires. It has been rarely, and in a few farms, in such counties as
Avrgvle, Banff, Inverness, and Caithness.

The losses by pleuro-pnenmonia have amounted during the past seven-
and-twenty years to as high as two millions pounds sterling per annum,
in the United Kingdom of Great Britain and Ireland. The best cattle
have been destroyed, inasmuech as the breeding cows and young stoeks
in breeding districts beyond the range of infection never attain the value
of the fine mileh cows and fattened steers which exist in milk-produe-
ing and fattening districts. I prepared a table of losses in 88 dairies in
the city of Edinburgh, from the 1st of July, 1861 to the 1st of July, 1862,
and out of 1,839 cows, 791 were sold diseased to butchers, and 254 were
sold as food for pigs. The total value of the 1,075 diseased animals when
first bought, at the very moderate average of £13 10s. each, is £14,512 10s,
There was realized by their sale, caleulating the value of the 791 sold to
butchers at an average of £3 each, and the 284 sold for pig-feeding at
10 shillings each, the sum of £4,097. The net annual loss by diseased
cows in Edinburgh alone was therefore £10,415. Similar losses have
occurred in all other large eities, such as Dublin, London, Liveﬂmul, New-
castle, &e.

From England and Holland the disease has been propagated far and
wide. In1847 English cattle communicated pleuro-pneumonia to Sweden,
and in 1543, it appears, from Sweden to Denmark, Mr. R. Fenger, a Dan-
ish veterinarian, furnished me in 1862 with the following information :
** As to the appearance of this disease in the kingdom of Denmark, it is
an established fact that it has taken place only three times upon three
ditferent farms where cattle had been introduced from abroad. No other
cattle were affected than those in the three herds alluded to, and for
three years no disease has appeared in Denmark, As to the spontaneons
origin of pleuro-pneumonia, I wish to draw your attention to the fact
that it is never seen in the town of Copenhagen, notwithstanding that
in this place large daivies are kept where the cows are fed on draff from
distilleries, and are kept in a state contrary to any which sanitary
rules might suggest. In the dukedom of Schleswig the disease has been
imported several times, and last from England, and occasionally has
spread rather widely. This autumn the cattle of thirty different places
in Sehleswig have been kept in a kind of quarantine.

an 1358+:m.agriuultuml society in Oldenburgh puchased some Ayr:
shires t-:nlmt}-ﬂmte among its members for breeding purposes. Wher-
i‘; {;; i::::' :;::E m:;]n went they cu.mn.l nnicated dlpra{fase. ‘Dhlen.burgh has kept
o g .31; :I: {ljri::-;iummmum from th.e ﬂ(lttl 1."11;3' with which the infected

lals ¢ yed at the ountbreak of disease. The same remark
applies to Mecklenburg-Schwerin and Schleswig-Holstein.  With regard
to the li:ittit]‘ provinee, it transpires that in 1859 some A yrshire l:il-tt-l[? in-
ported in the vicinity of Tondern communicated pleuro-pneumonia,

In the month of Angust, 15360, an agent of the Norwegian COVern-

ment purchased ; i ‘rehire cattle: ¢ T
Iq. sed a number of Ayrshire cattle; they were taken to the
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ease at the Highland farm, Belmont, oceurred on the Sth of January,
1360,

In June, 1859, Curtis Stoddard, of North Brookfield, bought thrm:-‘-:
young cattle, one bull and two heifers, from Mr. Chenery. {}11[? calt
showed signs of sickness on the way home. Leonard Stoddard, ?uﬁnhcr
of Curtis, thinking he could better treat this sick calf, took it t(.'} his own
barn, where he had forty-eight head, exclusive of calves, and with which
the calf mingled. One animal after another was attaclked, till the 12th
of April, when thirteen head had died, and most of the remainder were
sick. The disease continued to spread from farm to farm as rapidly
as circumstances favored the admixture of stock. The period of inen-
bation in well-defined cases varied from nineteen to thirty-six days, and
averaged twenty-six and two-thirds days.

The people of Massachusetts, a little slow at first, overcame the delays
incident to legislation, established a commission for the purpose of exter-
minating the disease, and an appropriation of $10,000 was placed under
the control of the commissioners on the 4th of April, 1860. The disease
was gaining ground rapidly, and a bill to extirpate the disease passed
its several stages and was approved on the same day. Commissioners
were appointed; herds were examined by surgeons, and, if infected,
slaughtered; the animals pronounced healthy at the time of inspeetion
were paid for; all the mbney appropriated was spent, and such was the
feeling then in Massachusetts that private gentlemen made themselves
responsible for a second amount of nearly $£20,000.  An extra session of
the legislature met on the 13th of May. Fresh powers were sought and
obtained, additional commissioners were appointed, and the disease was
apparently exterminated. It reappeared in 1861, a new board of commis-
sioners was appointed, and further successful efforts were made to prevent
the disease. On the 24th of December, 1863, Mr. Charles L. Flint, in a
letter to Governor Andrew, asserted that pleuro-pneumonia still existed
in twelve or fifteen towns of the commonwealth of Massachusetts. Mr,
E. T. Thayer, to whom the people of Massachusetts owe much for his
skill and industry as the veterinary commissioner, and Mr. Charles P
Preston, wrote their final report to the senate and house of representa-
tives of Massachusetts on the 30th of December, 1867, 1In that report,
in tendering their resignations to the governor, they eongratulate the
people on the success which had been insured by efficient co-operation
“in eradicating one of the worst forms of contagious disease which has
been found among eattle.” ’

Fromnumerons inquiries there is not the sli ghtest doubt in my mind that
thelnng disease has continued, ever since its first introduction, to attack
some of the numerous dairies on Long Island. One of the best informed
dairymen in Brooklyn informed me that, three months after starting in
business sixteen years ago, he lost eleven out of twelve cows he had
parchased in Newark, New Jersey.  He bought more and began to
inoeulate with excellent results, Other people were losing, and he
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attention, apart from the fact that but one ease on the whole eontinent
is a souree of incalenlable danger, is proved by a cireular recently issued
by gentlemen in Westehester, Pennsylvania, and which is of sufficient
importance to be reproduced here :

Plewvo-prenmonia.—The great increase in the disease known as plenro-pneumonia
mmong eattle within a few years past, its highly eontagious character, and the acknow-
ledged inability of the most skillful veterinary surgeons to control or in the least miti-
gate its severity in certain stages of the disease, calls for immediate and earnest atten-
tion from the community. It is a well-known fact that the cupidity of many induces
them as soon as the disease develops itself on their premises to hurry off their stock
(diseased as well as those not diseased) to the nearest drove-yard, to be there sold for
whatever they will bring ; to be either sold as food or driven off to mew sections, and
there to infect and poison other animals with which they may come in confact.

With the view of arresting this inereasing and wide-spreading evil, the undersigned,
a committee of the “Mutual Live Stock Insurance Company of Chester connty,” an
institution established purely for mutunal assistance and protection, respectfully invite
your eo-operation in proeuring such action at the hands of our next legisluture, by the
passage of a law anthorizing the appointment of a suitable number of qualified and eon-
scientions inspectors thronghout the State, whose duty it shall be to examine thoroughly
all animals, especially those offered for sale, wheréver they may be; and subjecting
those offering such diseased animals to both fine and imprisonment, and to take such
other measures as may be deemed necessary to effect the entire extirpation of the dis-
ease from our midst. !

I can corroborate the statements made as to the sale of cattle that are
infected. Not only has’ this oceurred often where the disease has been
most rife for years past, as on Long Island, but recently, in making
inquiries in Delaware county, Pennsylvania, T learned of three cows
which had been sold “ healthy” (1) out of an infected herd. Such a prae-
tice explains the progress of the disease even further south than Maryland.

I have been informed that the malady has traveled as far ‘west as
Kentucky and Ohio, but of this I have not been enabled in the brief time
sinee I commenced the inquiry to obtain satisfactory evidence. I have
taken some pains to ascertain if the disease had reappeared in Massa-
chusetts, and personal inquiries in various parts of the State show that
it is quite free from the disease, thanks to the energy of its people and
the enlightened action of its legislature.

The conelusions that are warranted by the facts 1 have gleaned are as
follows:

First. That the lung plague in cattle exists on Long Island, where it
has prevailed for many years; that it is not uncommon in New Jersey ;
has at varions times appeared in New York State; continues to be very
prevalent in several counties of Pennsylvania, especially in Delaware and
!7"“‘3"“; has injured the farmers of Maryland, the dairymen around Wash-
mgton, D. C.; and has penetrated into Virginia.

Second. That the disease travels wherever sick cattle are introduced,
and that the great cattlo-rearing States of the west, which may not at
present be entirely free from the disease, have been protected by the fact
that jcimy sell rather than buy and import horned stocl.

Third, There are no proper restrictions on the sale of infected stoclk,
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A dairyman, especially in a large town, may have had pleuro-pnenmo-
nia among his cattle, which had subsided, and his stoclk, composed of
animals that had withstood the disease, might be regarded as healthy,
But some still discharge a degree of poison and infect the atmosphere,
and a newly bought animal dates the period of the incubation of the
malady from the moment it entered the stable.

The incubation of the disease may be said to vary from eight or nine
days to three or four months, In the inoculated malady the exndation
commences sometimes as early as the fifth day, more commonly about
the ninth or twelfth, and it may be as late as thirty and forty days. In
the disease communieated by eohabitation a cough, to which very special
attention was drawn by the experiments of the French commission on
contagion, supervenes about the ninth day and later. It is usually
noticed by cow-feeders, who buy cows which have just ealved, that they
drop with the disease about the time they should manifest ewstrum, that
18 to say, six weeks after their admission.

There are false and troe periods of incubation of the lung plague,
and this has been overlooked too- much in deseriptions of the disease,
The actual ineubation is from the period of contamination, by contact or
inoculation, to the moment that a special morbid change commences,
Our means of observation have not been exact enongh, and it is very
desirable that thermometric observations should be made on experimental
animals, and these, with the ordinary phenomena derived by anscultation,
&e., will assure us of the actnal length of the stage of the lung disease
which is unattended by any appreciable sign. We shall then know the
true period of incubation. The false periods of incubation are those
derived by persons from observing an animal to sicken, say four months
after purchase, and drawing the conclusion that that represents the in-
cubation stage. As a rule in such a case two or three latent instances
of the disease have preceded the obvious one. Then, again, the period of
ineubation is not nsnally stated correetly by farmers, as they overlook
the first signs of the disease, which occur several days before cessation
of’ appetite, secretion of milk, &e.

Invasion of the lung plagne is characterized by local phenomena which
most frequently show themselves by the cough already referred to.
With one of Casella’s self-registering thermometers it will be found that
in an infected herd some animal or animals in apparent health, which no
one suspects to be diseased, will manifest a temperature of 104° or 1050
Fahreuheit. I have never seen a ease in which, when the temperature
was thus elevated, I could not detect friction sounds, loud respiratory
murmurs, especially at the lower part of the trachea and involving one
lung. It is not a little remarkable to notice the want of faith of some
persons who wateh the separation of such cattle, with great doubt as to
the correctness of the observation. In rinderpest the elevation of tem-
gmr:zr_nm oceurs before all other signs, and to a less marked extent this
1s the same with splenic fever; but in pleuro-pnenmonia there is reason
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An expert dairymaid in the habit of milking cows where the disease
prevails is apt to notice, as the malady declares itself, that there is some
stiffness, and the milk is not so freely drawn as usual. The quantity of
this seeretion then diminishes.

The progress of the malady is then characterized by loss of appetite,
altered gait, segregation of the sick from the healthy in the field, the sick
standing with their elbows turned outward, their feet drawn forward,
neck and head extended, and nostrils somewhat convulsively expanded
at each inspiration. There is quickness of breathing, especially if the
animal is even slightly disturbed, and on the slightest movement there
is an audible grunt. The expression of countenance indicates uneasiness
or absolute pain, and the eyes are prominent and fixed. The pulse rises
to seventy, eighty, and even one hundred beats per minute. Inhot cow
sheds the pulse is more frequent than in the open field in healthy cattle,
and a corresponding increase is seen in this disease under similar eir-
cumstances. The respirations rise to thirty-five and forty per minute,
are labored, andible, and each expiration is often associated with a short
characteristic grunt. This grunt is especially marked if the sides of the
chest or the spine are pressed; and many years ago Lecoq showed that
graziers regarded this as a decisive symptom of the malady. A some-
what watery discharge from the nose, increased in the act of coughing,
1s noticed early in the disease, and driving sick cattle in the earliest stage
produces much thirst, and there is a ropy saliva discharged from the
mouth. The muzzle is hot and dry.

~ Cattle suffering from this disease are readily identified as it advances
by persons having seen a few cases. They stand motionless, with pro-
truding head, arched back, extended fore limbs, with elbows turned as
far out as they can be held, and the hind limbs drawn under them, with
knuekling at the near hind or both hind fetlocks. When lying, especially
in the latter stages of the disease, they rest on their brisket or lie on the
affected side, leaving the ribs on the healthy side of the chest as much
freedom of motion as possible.

As the disease advances the pulse gets more frequent and feeble, and
the heart’s beats, which are at first subdued, become marked and palpi-
tating, as in cases of poverty or anmia. The membranes of the eyes,
mouth, and vagina are usnally pallid, though the membrane of the nose
is often red. The tongue is foul, covered with fur, and the exhaled
breath has a nanseous and even fetid odor.

Listlessness, grunting, grinding of teeth, diminished sceretions, wealk-
ness and emaciation, increase with the progress of the malady. The
fu:]lnm‘]ﬁ getfing weak, lie more. They sometimes show H:.-'mpfnum of
-lf”"“h““r have a tendency to hove or tympanitis from gases acenmulyting
i the [I-:lll'"l{:h, and their gait is so staggering that they appear to suffer
from partial paralysis of the hind quarters. As all these aggravated
symptoms declare themselves the pulse gets weak, and often rises to one
bundred and twenty per minute ; the breathing gets more frequent and
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though slow return of the respiratory murmur, with inereased mobility
of the ribs and easier movement of the flanks,

TERMINATION.

Cases of lung diseases in cattle end in parfial or complete restoration
to health, or death by prostration, suffocation, purnlent fever, or hectie.

As a rule, when a herd of cattle has suffered from the contagious
pleuro-pneamonia, the surviving animals, whenever slaughtered, show
old adhesions, partial collapse of the lung tissue, atrophy or wasting of
the lung, thickness of the heart’s covering or pericardinum, and sometimes
chronic abscess. Complete recovery without leaving the slightest traces
of pre-existing lesion oecurs, It has been noticed that cattle that have
once had pleuro-pnenmonia fatten more readily than others,

Death supervenes during the acute attacks of the disease from shoclk,
prostration, or gradual suffocation. When animals linger on for some
time in the bloodless state peculiar to this disease, and which is mainly
due to the great drain on the system by the immense discharge which
ocenrs in the substance of the lung and cavities of the chest, a perma-
nent impairment of the funetions of nutrition or assimilation oceuors,
and although the appetite may be partially restored, emaciation advances,
and the animal sinks. A terrible diarrhea or dysentery usually accom-
panies this form of disease.

In other cases abscesses form in and around the lungs and in other
parts of the body, and the animals die of purnlent infection. Oeceasion-
ally a cavity formed by the breaking up of diseased lung tissue commu-
nicates with the pleural sac or cavity of the chest, and a condition known
to pathologists as empyema results, to the certain destruction of the

*animal.

DURATION OF THE DISEASE,

Affected animals usunally pass through an incubative stage varying
from fwenty to eighty days, and usually averaging from twenty-five to
forty days. The acute stage of the disorder varies from seven to twenty-
one days. Convalescence extends over a period of one, two, and even
three months, during the greater part of which the convalescent animal
is often capable of infecting healthy cattle.

The mortality varies from one to ninety per cent. of the affected ani-
mals.  When a first case is isolated early, all the remaining animals may
continue to enjoy health. As a rule, in mild outbreaks, the mortality
obtains twenty-five per cent., and in severe cases sixty, seventy, eighty,
and even one hundred per cent.

In England the lung disease has doubled the usual cattle mortality of
the country, and during many years fifty per cent. of the eattle that
have died of disease have died of the contagious lung discase.
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the older diseased portions present a very peculiar marbled or tesselated
character. The substance of the lobules is solid and of a dark red color,
and the tissne between the lobules is of a yellowish red, more or less
spotted with red points, but sometimes of almost pure yellowish white
color. :

The more recent deposits are distingnished mainly by a lighter red
color of the thickened lobules, and there are gradations from this con-
dition to that in which the lobules are but slightly infiltrated with semi-
liquid seruam, and air still passes more or less into their air vesicles.

As the disease advances, the extent of solidified and darkened lung
increases, and portions of the lung tissue lose more or less the marbled
appearance, from the blood-staining of the interstitial deposit. The con-
solidation of struetures advaneces so that the blood vessels are obstruet-
ed, the diseased Jung loses all means of nourishment, and the older,
darker, and more solid portions become detached, so that they remain
as foreign bodies imbedded in cavities in the diseased tissue. The admis-
sions of air through the air passages into these cavities by dissolution
of the lung tissue, lead to the eavernous sounds which the ear can detect
in the living animal, and the broken-up tissue decomposes and induces
great fetor of the breath.

One lung may have several points diseased; each lobe may be affected
and little or no communication between the several parts implicated.
The great tenacity of a yellowish white deposit around a marked mar-
bled center of disease has been said to indicate a certain tendency to
limitation by the formation of a capsule, and several encapsulated cen-
ters may be found. :

On taking a warm diseased lung, severing the still healthy portions,
making incisions into the parts solidified, and suspendin g them so that
they may drain, a large amount of yellowish sernm of a translucent
character, almost wholly free or more or less tinged with blood, is
obtained to the extent of pounds in weight. The amount varies with
welght of diseased lung drained. The quantity of this and of the solidi-
fied deposit in a diseased lung is so large, that from a normal weight of four
or five pounds, a lung attains to ten, twenty, forty, and I have seen one
as high as fifty-four pounds in weight.

AIR PASSAGES.

The condition of the air passages varies from a condition of perfect
freedom down to the diseased portions of lung, to a state in which the
tcons membrane is coated with false membrane or solid exudations of
Iymph. By suitable meuns it is not difficult to isolate the solid white
lymph clogging the terminal bronchial tubes and air vesicles in the con-
solidated tissnes, but at a distance from these parts it is only in some

eases that a kind of eroupy complication exists. T have seen .:1.11 animal
 gasping for breath, with its mouth open, nostrils widely expanded, eyes
prominent, and visible mucous membranes of a bluish red color; on







THE LUNG PLAGUE. 31

he observed, aseribed the lung plague to atmospherieageneies and unsea-

‘sonable weather.  Haller, a shrewd observer and great philosopher,
adopted an induective system of research, and, arguing from ll‘i!‘?!. own
sphere of observation, declared, in words which deserve to be written in
gold, that so far as his distriet was concerned the disease ap[}ea‘ared always
to be imported. He did not hide the truth under a load of wild and fan-
ciful theories in attempting to explain more than he saw and could judge
of personally.

Siace the establishment of veterinary colleges in Franee, two theories
have been and to a certain extent continue to be advoecated. Chabert

- regarded the bovine pleuro-pnenmonia so common in the dairies of Paris
as contagious, whereas Huzard held the contrary opinion. The field of
diseussion widened, and it came to be very widely admitted that acute
atfections of the chest were contagious, and the chronie forms incapable
of communication from the sick to the healthy, Not only was this
believed of pulmonary complaint among cattle; it was also accepted
with reference to glanders in the horse,

Delafond, though an able advoeate of the contagiouscharacter of pleuro-
prenmonia in 15844, had previously entertained grave doubts on the ques-
tion. Even in his classical work on the disease, while advancing alarge
mass of invaluable information demonstrating how in truth the malady
extends, his usual desire to round off and complete his works led him to
theorize and err as to the origin of what he calls “spontanecous plewro-

prewmonia” in cattle. This expression is not applied by him to an ordi-
nary attack of inflammation of the lungs, which no one ever ascribes to

reontagion, but to the lung plague. The loeal or determining causes of

I the spontaneous form of this disease he summarizes as follows :

A. Heat and impure atmosphere of stablesin which cattle live for five
‘or six months of the year, especially when this heat, this impurity, are
reombined with a very nutritive aliment that produces much blood.

B. Abundant milk secretions, required from cows in certain loealities,
reither for the sale of milk or of butter and cheese,

C. Chills of the skin and respiration by eold, humid, misty air, on pas-
‘tures, either during spring or autumn i the introduction of cold air in the
lungs in winter on taking animals from the stables to be watered,

D. The glacial waters which cattle are compelled to drink in winter,
‘and the unhealthy waters of marshes which they have to take in summer,

E: The hard work to which work cattle are subjected in summer in
telearing forests, &e.

F. Lastly, hereditary predisposition.

All this classified blunderi ng might be disposed of in one sentence, by
iasserting the truth, that the experience of ages has shown in many parts
tof the world, that all these causes, singly and combined, have failed to
induce acase of pleuro-pneumonia.  Whether we examine the agricul-
‘tural annals of Scotland or Spain, of Canada or Texas, of South America

or Australia, it will be found that alternations of temperature, chills,
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New York State, and is not indigenous on the Alleghanies. It were a
much easier task to trace the malady to fertile valleys, where cattle are
often covered, as in Holland, to be protected from cold, and to towns
where animals are always in stables, than to trace the spontaneous
origin of the disease to the mountains of Central and Western Europe.

FEEDING.

There are many farmers, apt to reason on insufficient data, who notice
coincidences between the development of the lung disease and great
increase in some countries in the number of distilleries, the amount of
grains and distillery waste fed to cattle. Others declare the disease
commenced with the potato disease, and may be produced by feeding
cattle on diseased potatoes. The introdunetion of turnip husbandry,
which undoubtedly first made us acquainted with a form of red water
in cows, and severe apoplectic affections in sheep, has also been regarded
as the cause in Great Britain, of the lung disease in cattle. Delafond
agrees that the foods named do not cause pleuro-pneumonia, and it would
be easy to fill a large volume with facts in support of this assertion;
and yet he goes on to say that food that is too suceulent, distributed in
large quantity among cattle that are being stall fed, either for the
butcher or for the production of milk, may induce (peut occasioner,)
plenro-pnenmonia,

We are not ignorant of the precise results which ensue when an
excessive quantity, inordinate richness, or diseased condition of the
alimentary matters named may operate in indueing ill effects. Diseased
potatoes induce indigestion and colic. Turnips grown on ill-drained
lands give rise to hamaturia, the red water of cows after parturition.
Distillery products occasion diuresis, disturbed digestion, and when
still charged with aleoholic principles give rise to cerebral disturbance,
apoplexy and death. These, and not pleuro-pneumonia, are known to us
as capable of development from the abuse of otherwise useful articles
of cattle feeding.

STABLING—STALL FEEDING.

Many have been the high-colored descriptions of the wretched
stables, sheds, or what the Seoteh people term ¢ byres,” in which cattle
are housed. It matters not that for generations cattle were similarly
housed without suffering from plearo-pneumonia. There are always
those ready to skim the surface for reasons, and, after néticing the close-
ness, filth, and torturing narrowness of cattle stalls, aseribe to that any
and every plague infeeting the cow shed. It is needless to walk the
nhs&::ver through the fetid holes in which cattle are kept for the supply
of milk in Copenhagen, where pleuro-pnenmonia has not been obzrerved,
nor to refer to the days when the London dairymen, richer in money

and cows, kept the latter worse, bred from them regularly, and could
35
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enfeebled and are seized with pleuro-pneumonia; or, at all events, and
that is incontestable, they become predisposed to the disease, which they
easily get on being exposed to the breathing of a cold air, or to eold ou the
surface of the sgin”

Here, again, it is not difficulf to trace the real effects of an abundant
milk secretion in stables that are elose and ill-drained. Up to the time
when the lung disease first appeared in London it was not uncommon
for cows to be milked for several consecutive years. Large millkers were
always kept on, and had a ealf annually until too old or killed by disease.
The disease that killed them was not pleuro-pneumonia, but tuberculosis,
That malady, once so prevalent, is almost unknown now, inasmuch as
the London cow feeders have ceased to breed from their cows, and the
average duration of a cow’s lifetime in a London shed does not exceed
six months.

DRINKING COLD OR IMPURE WATER.

It is hardly necessary to refer at length to this reputed cause of pleuro- .

* : 5 L35 :
pnenmonia. Not only is there an absence of fact in support of the
produetion of the malady by cold water in winter and stagnant in
summer, but it is well known that the malady is usually most rife in
many cifies during the summer, when cattle are allowed, as in Washing-
ton, to roam at pleasure during the day, coming in contact, and, there-
fore, infecting each other, yet while the supply of water is good, and
indeed unexceptionable, Wereif worth whileI could easily furnish many
facts under this head indicating that fhere is no relation whatever
between the condition and quantity of water cattle drink and the devel-
opment of the lung disease.

CHILLS—BREATHING A COLD AIR.

East winds in Seotland were blamed by Professor Dick as the active
agenecy inducing bovine pleuro-pnenmonia. He overlooked the fact that
the east winds prevailed before 1843, when the lung plague had not yet
penetrated Scotland. T have seen on the coast of Fife a herd of cattle
of all ages seized with bronchitis—a curable, benignant, and acute inflam-
mation, presenting none of the characters of the lung plague; and there
is mo doubt that deficient shelter, intense eold, and rapid changes of the
weather, may induce sporadic and non-contagious inflammations of the
respiratory organs. But this is not plenro-pneumonia.

Itis mot at all uncommon in Great Britain, Holland, and elsewhere,
for farmers to aseribe the disease to chills; and its prevalence among
drift cattle has been referred to transportation for long distances in open
railway ears, on steamboats, and exposure in markets. But who ever
heard of western cattle being struck with the lung plague in passing
from Tilinois fo New York? Spanish eattle, reared in a country free frem
plenro-pnenmonia, suffer all the hardships of rough weather at sea, but
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of plenro-pnenmonia in these animals.  Delafond made similar nhserv{a-
tions, but has created some confusion by including cases of tuberculosis
with others of pleuro-pnenmonia. In 1839, a cow that had gone RIX
months in calf was killed in Fribourg, Switzerland, while suffering from
plenro-pneumonia. The fetus presented signs of the malady. It is
common for calves to take the disease soon after birth, and I have
shown in a government report that the contagious cattle diseases of
Treland, including pleuro-pneumonia, were mainly due to the active
trade in sucking-calves between the large towns of England and
Dablin.

Tt has been necessary frequently to refer to animals that are suscepti-
ble and insusceptible to attacks of pleuro-pneumonia. This has been

“ascribed by some to constitutional or inbred resistance or weakness.

It is due to what pathologists term, for want of a better name or expla-
nation, idiosynerasy. At times it appears that young animals resist
the disease better than old ones; and Mr. Harvey, of Glasgow, found
that by communicating the disease to yearlings and two-year-olds, he
had fewer deaths than when he had it among his pregnant and milch

cows.  But, as Sauberg has observed, outbreaks ocenr in which the

older animals seem to bear up better than the young ones, and it is
difficult, on present data, to establish any rule on the point.

1t may be accepted as proved that all cattle, whatever their age,
breed, sex, condition, &e., are susceptible to pleuro-pneumonia until
they have been onece seized, and then it is rare to witness a second
attack. An insusceptible animal is, therefore, an animal that has once
had the disease, either in a mild or latent, or severe and apparent, form.

It is, however, certain that a degree of insusceptibility may be traced
in animals that have never been affected, and we are quite at a loss to
aceount for this. Similar observations are made in relation to all fevers
affecting men and animals. A person has been known to nurse many
during an ontbrealk of yellow fever, escape and live for a year, when
the disease has reappeared, and the individual who has been proof
against the malady one year has been among the first to die from it the
next. :

Not a few eases have been recorded of rinderpest—and I have wit-
nessed a remarkable one—of a cow standing for weeks by animals that
died of the malady and which never showed signs of it. More strange than
this are two observations, one in Lyons in 1853, and the other in Vienna
i 1865, of dogs which could not be rendered rabid by the bites of, and
inoeulations from, undoubtedly rabid dogs. For the time, at all events,
we must rest satisfied with the pathologist’s explanation that these
animals had a peculiar constitutional immunity or idiosynerasy.

CONTAGION AND INFECTION.

8 - o 4 ! : :
Not only have theories in relation to the cause or combinations of
causes which may lead to the development of pleuro-pnenmonia been
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The same symptom manifested itself suceessively, as follows:

First, on Coquette. (No. 3,) on the 22d of November,

Second, on Rosine, (No. 9,) on the 23d of November.

Third, on Berthe, (No. 8,) on the 25th of November.

Fourth, on Babet, (No. 7,) on the 3d of December.

Fifth, on Clara, (No. 1,) on the 5th of December.

Sixth, on Olga, (No. 6,) on the Tth of December.

Seventh, on Martin, (No. 15,) on the 10th of December. |

Thusatwenty-four days after the admission of two sick tows, and eight
days after the introduction of a third sick animal, out of ten healthy ani-
mals, nine presented the abnormal indication of & peculiar congh.  Only
one cow (La Caille, No. 11) continued in perfect health.

After this first sign of sickness, the characteristic symptoms of pleuro-
pnenmonia appeared in six cows, in the following order:

First, Olga, (No. 6,) thirty-one days after first contact.

Second, La Noire, (No. 16,) thirty-two days after first contact.

Third, Clara, (No. 1,) thirty-five days after first contact.

Fourth, Rosine, (No. 9,) thirty-five days after first contact.

* Fifth, Norma, (No. 2,) thirty-seven days after first contact.

Sixth, Coquette, (No. 3,) fifty-seven days after first contact.

Of these six animals one only died, viz: Olga, (No. 6,) and her carcass
was removed to Alfort on the 6th of January, and there dissected by the
members of the commission,

Of the five other cows in this stable, the reporters say that symptoms
of variable intensity and duration appeared, and they all recovered, with
the exception of some lesions recognized some time after by dissection.

Of the three animals (Berthe, No. 8, Babet, No. 7, and Martin, No. 15)
which began to congh the first days after contact with the sick cows,
the only symptem which lasted, and is said to have continued for several
months, was the congh.

Stable B—On the 25th of November, 1851, viz: nine days after the
introduction in stable B of the two sick cows, (Nos. 23 and 24,) the healthy
cows began to congh, in the following order:

First, Suzon, (No. 13,) on the 26th of November.

Second, La Garde, (No. 20,) on the 2d of December.

Third, Marton, (No. 5,) on the 3d of December.

- Fourth, Kettley, (No. 17,) on the Tth of December.

Fifth, Ledne, (No. 18,) on the 10th of December,

Sixth, Nebula, (No. 4,) on the 18th of December.

Seventh, Homard, (No. 14,) on the 28th of December.

So that thirty-two days after the introduetion of sick ecows in stable B,
ont of ten healthy animals seven presented the peculiar abnormal sign
of a peenliar congh.

Three animals (Junon, No. 19, Bringé, No. 10, and Biche, No. 12) con-
tinned in perfect health.
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One of these cows was left eighteen days in the stable, and then killed
to serve for the purpose of inoculation experiments, On the 27th of
June another sick cow was placed in the same stable.

The result was that the five animals from Pomerage resisted the dis-
ease as well as one of the healthy ones. The second healthy cow was
seized with the malady thirty-five days after cohabitation.

In order to confirm the above results, the commissioners caused to be
placed in stable A all that remained of the first herd, On the 6th of
July, 1852, five cows were sent from Paris to Pomerage. Not one of the
animals that had served in previous experiments contracted the disease.

The history of plearo-pneumonia, coupled with the observations made
on the supposed casnal agencies capable of inducing the disease, are
almost sufficient to establish the purely contagious nature of the disease,
but there are several important proofs that deserve mention.

It is seen in all countries where the lung plague appears, that it
spreads in proportion to the opportunities of contagion. It is worst in
large cities, where cow feeders have to malke frequent purchases. It is
apt to diminish in severity, as per example, in the city of Washington,
in Dublin, Ireland, and elsewhere, so long as the cows are confined to
stables in the winter and different herds have no chance of approach.
‘When spring and fine weather arrive, and the cows are turned out during
part of the day, or altogether, on commeons, parks, or pastures, the pres-
enee of any infection results in the rapid dissemination of the disease.
I had special occasion to study this among the cows turned out into the
Pheenix Park, Dublin, and on the commons near Newcastle, in England.

In 1862 I chose a large estate in Perthshire, presenting the feature of
being cut up in farms, on some of which cattle were wholly bred;
whereas, on others, purchases had occasionally been made. The result
was the demonstration of the fact that the disease appeared only where
it was carried by diseased cattle. The estate was that of Lord Wil-
loughby d’Eresby, comprising twenty-six farms, on eleven of which the
disease was at different times imported; whereas on the fifteen other
farms, interspersed between eleven, the only report to be obtained was,
“*Never had the disease. Breeds his own stoek.”

A similar inguiry relating to the parish of St. Martin, in Perthshire,
showed that pleuro-pnenmonia had appeared there in 1845, Since then
ten farms have been visited by the disease, and in every case the attack
has been distinetly traced to contact with diseased eattle. Nineteen
farms, on which cattle are bred and purchases rarvely made, have enjoyed
a perfect immunity

The high-prized herds of England, which have heen carefully isolated
by their proprietors, have always remained free from the disease, and
short-horn breeders have, in many instances, exercised the greatest care
. not to have any admixture with strange animals, which would certainly
have destroyed their stock.

It is needless entering at length into the subject of authorities on this
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nine days a swelling begins, infiltration extends beneath the chest and

abdomen, involves both fore legs, is attended with great fever, prostra-
tion, and death. In a second case, a drop of virus is inserted in the tip
of the tail. It may produce a scarcely perceptible local change, when
suddenly a swelling occurs at the noof of the tail. The lymphatic
glands there situated swell, the areolar tissne is distended with a deposit,
such as ordinarily occurs in this disease in the thorax, and so widely
does this invade the open tissues of the pelvis as to close the rectum,
sometimes induce retention of urine, and, in the majority of instances,
kill. :

As in the case of variolous inoculation, the effects often vary with the
gquantity of the virus introduced into a part. Many and deep pune-
tures, especially in soft and vascular textures, will produce malignant
variola in inoculating sheep. On the other hand, a single and superficial
puncture results in a single pustule and imperceptible general symptoms.
It is thus with the lung disease in cattle. :

The slight local change produced by a small gquantity of virus, even
though it has been impossible to note any systemic disturbance, stands
for an attack of the disease, and the animal enjoys almost a perfect
immunity from further attacks. :

Viewed in this light, we have to classify bovine pleuro-pneumonia
with the contagious fevers, and we must recognize that it 1s peculiar and
different from all other known diseases of man or animals. The ordinary
phenomena of inflammations are but superadded conditions, and an
animal may have the disease without indicating their presence.

MEDICAL TREATMENT OF THE LUNG PLAGUE.

A general and practical review of the means employed for the cure
of the lun ¢ disease results in the eonviction that, as a means to be relied
on for the protection of the farmer’s stock and the herds of a country,
they are worse than useless; and it is necessary to impress this lesson
on the public mind, as there are always those who base their futile
efforts in this respect on the declaration that all diseases are curable if
we could only know the means to attack them, and the best antidotes.
When science has sufficiently advanced, it is thought disease will lose
all its power; and, in accordance with extravagant views in this direc-
tion, men and animals ought to attain a state of immortality on earth.

It is an undoubted fact that wherever rational preventive measures
have been superseded by the efforts even of the most skilled veterinary
practitioners, the mortality by the lung plague has always attained its
highest point, and continued without intermission. It must be thus to
the end of time. '

Nevertheless, circnmstances arise when a certain relief may be afforded
t:-;r remedial agents. A valuable animal or highly prized herd, so
isolated from other stock as to prevent contagion, may be subjected to
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ihe dose of the tartrate of antimony should be half a drachm, a-’ntl. for
animals from three to eight years of age a drachm and a half' each time.

After the second bleeding the draughts are continued, and if, after
twelve hours, the respirations have not been lowered to twenty a}]d
three-and-twenty per minute, a third abstraction of the same quantity
of blood must be practiced. If the pulse becomes strong anil 1-1.111, tlfe
breathing less frequent, the mucous membranes paler, a}ld especially if
the respiratory murmurs arve less loud, it may be considered that the
animal is saved, and that its convalescence will be short. . .

Tndependently of the bleedings and the administration of emetic
tartar, about fifteen liters of water, with three liters of barley, may be
'Imiled-, throwing off the first water and adding thirty liters more. : Two
pounds of sulphate of soda is added to this barley tea, and one liter of
this mixture is given, alternatively with the emetic every three hours.

Marshmallows; linseeds, or coarse bran, are to be made into a decoc-
tion, and administered in the form of four injections daily. This same
material may be used warm to steam the animal’s nostrils, by placing
it in a stable-pail and covering the animal’s head and the pail with a
large eloth.

These measures, says Delafond, must be continued for three or four
days—indeed, during the entire first period of the disease ; and if is rare
that the respiratory movements do not return to their normal condition.
If ‘the patient purges, injections of bran decoction are recommended.

Animals that indicate a yellow or paled and infiltrated aspect of the
conjunctivee must be bled to the extent of one liter or a liter and a half
daily, as heavy blood-lettings are prejudicial in such cases.

When plenro-pnenmonia begins by an inflammation of the pleura, the
animal must be bled to the extent of two or four pounds two or three
times daily. The emetic draughts arve to be persevered in, the body well
rubbed and clothed, and the sides of the chest must be rubbed with hot
vinegar, or with a mixture of three onnces of ammonia to one ounce of
vinegar. An infusion, in two liters of hot vinegar, of a pound of white or
black hellebore, or of the large horse-radish sage may be found economical
in some parts. If these cannot be had, a blistering tincture may be pre-
pared, as follows: Powdered cantharides, two ounces ; powdered euphor-
binm, one drachm ; alcohol, one-half’ pound. The three substances
must be left in a bottle for some days, and then filtered,

If the symptoms subside, the animal is to be kept under shelter and
on moderate diet. If; on the contrary, the pleurisy terminates in effu-
gion, and the lung tissue is engorged and hepatized, no hopes can be
entertained of the animal’s recovery.

When the lung disease commences by an active inflammation of the
bromehial tubes, the jugular vein must be freely opened and from six to
ten pounds of blood abstracted ; other emissions, from four to eight
pounds each, must be repeated for two or three days each. If the
inflammation continues and spreads to the lung tissue, the dry rubbing,

k
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Such are the long and precise recommendations which Delafond gave,
and which may be viewed, in the main, as 111:3:13:11-&:-5'{'1-0111 first to last to
be serupulously avoided. Delafond’s belief in the treatment he recom-
mends as benefiting sick animals, is but one of innumerable instances of
men being misled by nature’s own recuperative powers.

Sauberg, in his prize essay published in 1546, devoted a chapter to
the therapentics of plewro-pneumonia, but he is not sparing in words of
cantion, and in impressing on the minds of agriculturists that there is no
specific against the disease.* He indorses Delafond’s practice of blood-
letting, and says that if this is resorted to at the right time the animal
improves at once. If the patient is young, robust, in good condition ; if
the mucous membranes are red, the pulse small, hard, and frequent,
breathing short and quick, heart-beats scarcely to be felt, then from ten
to fifteen or twenty pounds of blood must be abstracted. It is only by
this means, says Sauberg, that the abundant exudation of plastic Iymph
in the lungs, as well as other evil results can be m:erted. It no improve-
ment is observed within eighteen or twenty-four hours, a second and even
larger blood-letting must be performed. After the fifth day of an attack
of pleuro-pneymonia Saubergnever bled, and whenever he did so, he ob-
served great prostration and even death. It is evident, he says, that
whereas an early bleeding may prevent the exudation, should this have
taken place, the loss of blood may undermine the vital powers so as to
prevent the possibility of recovery.

Sanberg is one of the strongest advocates of derivatives. He recom-
mends a seton on the dewlap, or one on either side of the chest. He
also advises a blister spread over a surface deprived of hair to the extent
of a man’s hand, behind each shoulder blade. The vesicant he uses is a
compound of potassio tartrate of antimony, powdered cantharides, and
euphorbinm, of each three quentehen, lard four loth, and one loth of oil
of turpentine. He also suggests the application of the red-hot iron to
the sides of the chest. In slight eases rowe!s dressed with black helle-
bore suffice. The quicker and more active the results of these applica-
tions, the more favorable is their operation.

The internal remedies recommended by Sauberg, consist mainly in
tartar emetie, which, he says, is attended with the best results. He
givesitin the morning in one or two drachm doses, with twoor three ounces
of sulphate of soda, an ounce of nitrate of potash, anda half an ounce

“At page 131 of Sanberg's work, already quoted, the author says: “ Wir haben kein
Arcanum gegen die Lungensenche des Rindviehes und werden auch keins finden;
wenn man nor berficksichtigt wie die Krankheit bei den einzelnen Thieren so verschie-
dem ist, nnd die Mittel, die bei cinem Kreanken mit Nutzen angewandt warden, bei dem
anderen; wenn nicht Nachtheile, doch nicht gleich giinstige Brfolge zu Wege brachten,
8o wird man sich wohl bescheiden. Wo der Landmann die Behandlung der Kranken
nieht einem Thierarzt anvertranen kann oder will, sollte er nur nach allgemeinen Grungd-
sitzen verfuhren, eine zweckmiissige Diiit anordnen,; und nicht sein Heil in kostharen
Mitteln suchen, der Verbreitung der Senche moglichst vorbauen, und wo Heilung der
Erkrankten nicht moglich ist, das Behlachten vorziehen.”







THE LUNG PLAGUE, 49

preservatives—an objection to which Professor Nicklas gave utterance
at the first international veterinary congress held in Hamburg in 1863 —
it is certain that they far surpass all other meansin the treatment of the
early stages of the lnng plague. Professor Nicklas said with mueh truth
that where plenro-pneumonia appeared there were often persons who pre-
seribed sulphate of iron to check the progress of the disease; the isola-
tion of such ecattle was not attended to, and the malady continued.
Whereas if the sick were isolated, or slaughtered, and the remaining
animals of a herd inoculated, there would be an end to the outbrealk.

But, on the other hand, if attention be paid to the segregation of the
sicks, and those indubitably free from the disease were inoculated, there
is still a number, and often not a small one, sure to die within a month
or six weeks, simply because inoculated too late. These animals, if
of great value, and proper facilities are afforded for treatment without
inewrring the risk of extensions of the malady, may often be treated
with success.

Thermometer in hand, a good observer and auscultator can detect,
some days—and even as long as ten days or a fortnight—Dbefore marked
symptoms appear, the invasion of this disease. At that stage the
peculiar yellow deposit which first slowly invades the interlobular tissue
of the lungs is penetrating into the organ, and its extension may, as I
have noticed frequently, be checked by active internal astringents. The
best of these are the sesquichloride and the sulphate of iron. But our
choice extends further, since vegetable infusions or decoctions contain-
ing tannin, besides the astringent preparations of lead, may likewise
retard and arrest the exudation. vt '

- I have on several occasions been called to preseribe for herds in which
I have readily traced cases of plénro-pnenmonia in advanced stages of
the disease. I have removed the marked symptoms, and still a large
proportion of the animals had the peculiar cough so well noticed by the
French commission, yet to have neglected means to arrest the disease
would have resulted in many deaths. Before T was led to approve, as [
do strongly, of the practice of inoculation, and since when there have
been insuperable obstacles to its adoption, T have placed all the herd,
sometimes in the stable and at other times in the open field, on regular
daily doses of sulphate of iron, allowing about half a drachm or a
drachm to a bullock, mixed with a similar amount of hruised coriander
seeds, and perhaps some bran, the better to disguise the iron. Thus
mixed with fresh coriander seeds, cattle will qleave grass to eat the
medicine, and I have nniformly found a mitigation of the cough, a dis-
appearance of the malady, and the herds have preserved an admirable
condition,

I can confirm Sauberg’s statement that it is dangerous to resort to
active purgatives, and the eommon symptom, even in the earlier stages
of plenro-pnenmonia, of constipation, can be better eorrected by diet and

the administration of a stimulant, such as carbonate of ammonia, com-
4 ’
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giving the animal time to swallow. I remember, as far back as 1851 )
being asked by a Yorkshire veterinarian to prepare a number of
dranghts, the active agent of which was carbonate of ammonia, for a
herd of cows affected with the lung disease. The dranghts were sup-
plied to the farmer, and the very first day they were being administered
_ by himself and servants, according to order, in gruel, a messenger sum-
moned me to attend ananimal which had been killed by the medicine.
On arriving at the farmer’s, I perceived from the animal’s breathing,
tremors, difficalty in standing, anxious expression of countenance, pro-
trading and blood-shot eye-balls, that it was choking. T informed the
farmer of the fact that the drench had been poured the wrong way, and
since he was indignant at the declaration, I opened the trachea with my
penknife, and in a fit of coughing a quantity of gruel, smelling strongly
of ammonia, was forcibly ejected. This alone saved the reputation of the.
medicine and its ecompounder,

INOCULATION OF THE LUNG PLAGUE.

In 1836 pleuro-pnenmonia was imported from Flanders amon g cattle
fed at the distillery of Messrs. Willems & Platel, at Hasselt, in Bel-
gium. The town was rich in horned stock, and the malady formed one
of its fixed stations, and continued uninterrnptedly from 1836 to 1852,
Dr. Didot* ascertained beyond a doubt, by personal inquiries among the
Hasselt distillers, that this was a fact, and that the disease had never
been absent from their stables during these sixteen years, The Belgian
government had adopted a partial system of slaughter to stamp out the
disease; "but the indemnity was small, and the distillers found it more
profitable to sell their cattle to butchers; and the inhabitants of Hasselt,
Li¢ge, Louvain, Terlemont, Brussels, and Antwerp, were supplied with
a large amount of diseased meat. Dr. Didot learned that whereas goy-
ernment officials slaughtered one or two per cent. of the infected ani-
mals, the butchers purchased and disposed of fifteen, twenty, or twenty-
five animals per week, according to the extent of the outbreaks. In the
town of Hasselt alone it is computed by the same authority that 16,540
head of sick cattle were consumed during the above period. The gov-
ernment paid one-third of the value of 845 head of cattle during the same
period. So late as 1851 M. Maris, one of the government veterinary
surgeons at Hasself, saw 1,300 cases of lung disease in that city alone.

From 1840 to 1850t the value of the horned stock lost by pleuro-pueu-
monia in Belgium amounted to 2,531,409 francs and 30 cents. The sum
paid by the government in indemnities amounted to 1,751,777 franes and
40 cents. The disease continued unabated in 1851 and 1852, Every
effort had been made by the distillers to arrest the disorder—ventila-

o

" Denx Jours 4 Hasselt, Essai sur L'Inoculation de la Pleuro-
ded Bates Bovines, Bruxelles, 1853,

P Rapport déeennal de 1840 3 1850, Résumé statistique. Page 10,

pneumenie Exsudative
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" Dr. Willems observed that inoculations which were usually accidental

in man were unattended by ill effects.
A second series of experiments was performed on cattle. The first

group of these was as follows:

Date. Material inoculated. iﬁmlmal inpenlated. | Seat of inoeulation. Result,
Fab, 10, 1851. Blood from sick bullogk. ....| A small bullock. ...| Root of fail........| Slight inflammation.
AMucous from month of sick | A bullock «c-...-..| Koot of tail........ Slight inflammation.
. bullock,
Intestinnl iubercle broken | A bullock .........| Root of tal........| Slightinfammation.
up in sugarand water,
Polmonary liguid.......... A bulloek .........| Rootof tail........| Slight lnflammation.

The second group of observations is indicated below:

Date., Material inoculated, Animal inoculated. Heat of inoculation,
March 5, 185L.| Pulmonary exudation .... caveues Two lean bullocks.... Root of tail.
Pulmonary exudation............ IMive lean bullocks .. ... | With two punctures onthe nose,

Fifteen days after the inoculation small tumors were observed at the
root of the tail, so as to cause this organ to be slightly raised. In one
the tnmor speedily disappeared; in the other the swelling enlarged,
became very hard, attained the size of ahen’s egg, was situated between
the anus and the root of the tail, and yielded gradually, without suppu-
rating, to scarifications and a saline purgative. _

Of the five other bullocks four showed no signs; the fifth, three weeks
after the inoculation, manifested a swelling of the head on the operated
side, Two inecisions were made, emollients applied, and a purgative
administered. Low diet was also preseribed. On the 20th of April the
whole side of the head was swollen and almost of scirrhous hardness.
Two deep incisions were made without finding pus. In the nose, at the
point where the inoculation was performed, was a wound of unhealthy
aspect from which a sanious pus was discharged. The ox grew lean. On
the 17th of May a little pus flowed from the two incisions made on the
20th of April; afterwards much pus flowed from these in cisions, as well
as shreds of’ areolar tissue and portions of dead skin. The tumor was
subsiding. On the 22d of May a fluctnating tumor appeared below the
Jaws, from which much indolent-looking pus escaped. From that moment
the ox began to thrive, notwithstanding that the suppurations continued
till_ the 5th of June. By the 10th of June rucmfe_ry was complete. Dr,
Willems despaired for several days of this animals return to health, and
lie resolved not to inoenlate again in the same region.

THIRD GROUP OF OBSERVATIONS,

On the 10th of May Dr. Willems inocalated nine Duteh bullocks and
two lean Belgian cows. He made two punctures in the tail of each and
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TENTH GROUP O OBSERVATIONS.

Date. Material inoculated. Animaly inoculnted, Seat of inoevlation

=

1

Jan. 30, 1852 | Pulmonaryexndationin firststage | Four old lean but strong Duteh | Tip of tail
of disease, hullocks.

Two presented swelling on the 12th of February, and fﬁﬁovﬂred; the
others showed no signs.

ELEVENTH GROUP OF OBSERVATIONS.

Date. Muterial inoculated. Animalg inoeulated. Seat of inceulation.
Feb. 26, 1852 | Pulmonary exudation from bul- [ Six lean Duteh bullocks. . ........| Tip of tail.
lock in first stage.
Pulmonary exudation from bul- | Six fine Belgian steers ...........| Tip of tail.
lock in first stage,
Pulmonary exudation from bul- | One Dutchheifer ....ooveeeuenn..| Tipof tail,
lock in first stage.
Pulmonary exudation from bul- | One indigenons cow.
lock in first stage.

From the 13th to the 20th of March the effects of the inoculations were
developed. Only one animal of the first group lost a little of its tail.

Dr. Willems proceeded further. On the 19th of June, 1851, he inoc-
‘ulated several cattle with the liquid expressed from healthy lungs with-
out producing any effect. He then inoculated a bullock that had pre-
viously had the disease, and witnessed no results except alittle enlarge-
ment at the seat of the puncture in one case. On the 28th of August,
1851, he reinoculated a bulloek that had been operated on six or seven
months previously and had lost his tail; and did the same with two small
COWS.

On the 19th of January, 1852, he reinoculated three large bullocks,
and on the 26th of February three other bullocks, the whole of which
had been successfully operated on before.

Fifty cattle that had not been inoculated were mixed in a stable with
those referred to, and with the following result :

In the month of May, 1851, three bulloeks sickened ; on the 22d of
June a fourth case; on the 26th a fifth; on the 26th of J uly a seventh;
and at different dates up to the 10th of Mareh, 1852, seventeen of the
new inocnlated animals had suffered, and were sold for slanghter, whereas
the other thirty-three doubtless had a latent form of the uiulaul:f.

The conelusions drawn by Dr. Willems were as follows:

L. Pleuro-pneumonia is not contagious by inoculation of the blood or

other matters taken from diseased animals and placed upon healthy
ones,
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"Phey are formed of a homogeneons, whitish matter, more or less hard, showing under
the micros¢ope granulous kernels and an inmumerable quantity of small elementary
corpuscles, which enjoy a molecular motion, and which are also met with in diseased
lungs. I have examined under the microscope parts of the lungs of animals diseased
with pnenmonia, with a power magnifying fonr hundred and fifty diameters, which is
higher than that employed by Professor Gluge in his beautiful anatomico-pathological
researches upon pleuro-pnenmonia. The exudated matter presented no structore. T
met with no other anatomical elements than granular cells and elementary corpuscles,
provided with a particular motion, the whole pretty much resembling an inflammatory
exudation, remarkable for its great quantity. The plastie exudation is formed in so
rapid a manner, and in such considerable guantity, that anatomical elements of a
superior development to that of these cells could not be produced in them; conse-
quently no eells or globules of pus (I have never found any) or fibers are ever met with
there. The energy of the cellnlar tissne appears to exhaust itself upon too large a
quantity of exudated matter for the latter to be carried to a higher degree of urgnniz&—
tion. It is the same as is ohserved sometimes in the regeneration of tissues; in the
section of nerves, for example, and in the fracture of bones, when the exuded liquid
is in too large a quantity, or the fragments arve too much separated, a part of the
liguid bheing beyond the cirele of action of the energy of existing tissues, always
remains at an inferior degree of development to that of the neighboring tissnes. What
is most important to be shown here, and of which no one has hitherto spoken, is the
existence in diseased lungs of small corpuseles, endowed with a moleenlar motion,
which appears sometimes to be made in a given divection. They are like corpuscles in
proeess of formation, the motion of which resembles that of the granules of pigment,
as well as those which surround the corpuseles of the tuberenlous matter in man. In
all my microscopical researches I have constantly found the same.

Wishing to know whether these corpuscles exist in any other substances than those
already examined, I submitted fo the microscope—

1. The saliva of a healthy ox under epizoitic influence.

2. The saliva of a diseased cow towards the third stage of the disease.

3. The urine of the same cow.
4. The blood of the same cow.

5. The blood of a healthy ox under epizoitic influence for five months.

6. The blood of a healthy ox not under epizodtic influence.
- 7. Parts of the liver and of the large right pectoral muscle from a disedsed cow.

Inmnone of these matters did I find the small corpuseles with molecular motion, which I
have constantly met with in the lungs and in the intestinal tubercles of animals affected
with plenro-pnenmonia. That, then, is the principal seat of the disease. Arve these cor-
puscles primitive or consequent on the disease? This question cannot be decided now ;
T only wish here to verify their presence in plenro-pnenmonia.

I examined with the microscope parts of the skin of an ox that died of inoculation.
1 there found the same microscopical elements and the same chemieal characters as in
the lungs diseased with pneumonia.

Professor Gluge, one of the members of the Belgian commission
appointed to inquire into the efficacy of inoculation, reported, on the
10th of July, 1852, as follows :

- Tt'results, from the demonstrations made by Dr. Willems and our own researches—
1. That epizoitic pleuro-pnenmonia has no characteristic anatomical products appre-
ciable by the wicroscope,
2. That the inflammatory produet is not distinguished from any other produet of
inflammation by anatomical eharneter,
5 That M. Willems's assertions are not aceurate,
4. That this ciremmstance, donltless nnfortunate, does not in any way prejudice the
practieal question, which it appears to me ought to be especially examined.
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pevished.  The operation had not the least influence upon the beasts
which, at the time it was performed, were evidently atfected with pleuro-
prnenmonia.  Several beasts that were known for some time to have been
affected with pleuro-pnenmonia experienced not the least effect from

_the inoculation.

The report from which the above has been extracted bears the date
of the 21st of September, 1852, and the results are indicated by the
annexed table. :

The second report, bearing date of the 28th of December, 1852, and
prepared by the same commission, furnishes facts recorded in the sub-

Joined table. )

~The eonclusions drawn from the experiments were summarized as fol-
lows: . .
1. Although the inoculation of plenro-pnenmonia is not, in all respects,
an inoffensive operation—as extensive derangements and even death
may result from it—ifs effects are generally confined to the part where
it has been applied.
- 2. In order to prevent, as much as possible, its unfavorable conse-
quences, it is necessary to use some precaution, both in the selection of
the matter for inoculation and the period of its application. The sea-
son, the atmospherie circumstances, the state of nutrition, exert consid-
siderable influence upon the success, The autumn appears, for more
than one reason, to be the most suitable period.

3. When an intense action and serious casualties appear loeally and

‘in the more distant organs, they may be attributed to exterior eireum-
 stances and to the individual constitution. This being the case, casu-
- alties eannot always be avoided.

4. If serious complications appear and affect the essential organs so as

“to cause the reaction of the whole organism, it is as difficult to prevent

‘them and arrest their progress as it is to cure pleuro-pneumonia.

5. In the violent cases, terminating in death, lesions in the thorax or
“the lungs have never been met; hitherto they have always been concen-
“trated in the abdominal cavity.

6. The inoculation produces no unfavorable effects either upon the
reonstitution or the yield of milk, while its action is limited to a local
raffection. Only in the cases where abundant deposits suceeed a too
tntense loeal action do the animals contiue sickly during some time.

- 7. The operation has not had a determined imfluence on the excitement
tof estrum. In proportion this has been more frequent on the inoeu-
‘lated than on the uninoculated cows, It 18, however, to be remarked
| that No. 25 has not yet been in heat, although the period for it has long
' sinee passed,

8. The return of the uterine heats with the two cows Nos. o and 12
| probably in consequence of abortion, can the less be referred to the im:n{:z
‘ulation, as these two cases are isolated, and the effects were not observed

-
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6. That four ealves had been seized with an articular uﬂhut;.iml. :

% That, contrary to Mr, Willems's observations, the insertion of the matter in the
tails of ealves produced a local affection there. .

8 That finally, at the moment of dispatching that first report, M. Dele informed the
commission that a case of plenro-pneumoniahad just appeared at the Abbey of La
T: inoculated cow.
lr;ﬂami;:po?;;l; sitnation certified on the 15th of July has been m%iiutaiugﬁl, with but
one eﬁcéptiﬂn, for the individuals of those herds which the proprietors still possess.
The articular affection observed in four cows has not ecenrred again; therefore a sim-
ple coincidence must be admitted, and this casnalty explained independent of inocu-
lation. ;

The commission resolved on extending its operations, and this they
did by associating with themselves all the country veterinary practi-
tioners, in accordance with the organization of the civil veterinary ser-
vice in‘Belgium; and secondly, by undertaking a series of direct experi-
ments.,

The government on its part did not remain inactive. It organized local commissions
charged with the supervision of the operations; the losses occasioned by the inocula-
tion were assimilated to those of animals slanghtered on account of public benefit ; it
undertook to pay the difference between the estimated price and the selling price of
the inoculated beasts, which, contracting exudative pleuro-pnenmonia, should be sent by
their proprietors to the shambles, and of which the officers at the latter would malke
declarations to the anthorities.

- Further on M. Verheyen a.ys':

Wishing to free the inoculation from the numerous aceessory questions which that
practice occasions, the commission adopted for its experiments, and submitted to the
minister of the interior for his sanction, this simple Programme :

1. To purchase sound beasts; to watch them during a certain time, in order to be

- assured of the integrity of their pulmonary OIS,

2. To request M. Willems to inoculate them.

3. Only to admit as preserved those in which that physician should have recognized
the specific inflammation caused by a productive inoculation, and which he should have
pronounced to be in the enjoyment of the immunity.

4. To have the beasts cohabit with animals afflicted with exudative plenro-pneumo-
niz, at the same time placing some inoculated animals in identical conditions.

Adirst batch of eight cows and heifers of Ardennes breed, selected in localities free
from exudative plenro-pnenmonia, arrived at the veterinary school. M. Willems inoe-
ulated them on the 16th of Angust; on the 11th of September, those numbered 1, 2, 3,
% 6, and & were examined by M. Willems, who declared that the inoculation had suc.
eeeded in those beasts. ; ' '

Om the same day he inoculated eight other beasts purchased by M. Windelinex, on

- acconnt of the commission, at the fair of Tirlemont, We cannot affirm that they were,
ike the preceding, from a locality free from pleuro-pnenmonia; we gained, however,
! Kn rigorous and repeated examination, the certainty that the thoracic Organs were
|ifitact. At the same sitting, M. Willems reinoculated the two Ardennes cows num-
| bered 4 and 7.

All showing themselves still refractory on the 20th of September, M. Willems was
| apprised of it ; the letter was unanswered,

On'the 10th of October an ox—that marked No, 2—of the herd that came from Tirle-
1 mont, exhibited a swelling at the end of the tail. That portion of the caudal append-
1 age being seized with dry mortification, was eliminated,

On the 18th October three members o
Hation.  They operated upon the Nos, 1, 3
. Ardennes cowsNo, 4,

f the commission proceeded to a fresh inoen-
y 4, 5, 7, and 8, from Tirlemont, and upon the
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Seventy-four lost the tail up to the root.

Three hundred and four lost it in part.

Seventy-three contracted exudative pleuro-pneumonia after having
been sneeessfully inoculated. :

After careful examination it resulted at fifty-five cases of exudative
plenro-pnenmonia, well attested, oceurred upon beasts inoculated with
unequivocal suecess. The space of time which elapsed with these ani-
mals between the inoculation and the first appearance of the pneumonia
symptoms, varies 17 to 136 days.

After an elaborate analysis of cases in which the inoenlation seems to
have been effectual, of others in which the operation and immunity
seemed to be coincidences, and lastly of those in which it was not pre-
servative, the commission concludes :

1. That the inoculation with the liquid extracted from a lung hepatized in con BE(Uence
of exudative plenro-pneumonia, is not an absolute preservative against that disease.

2. That the phenomena suceeeding the inoeulation may occur several times upon the
same animal, whether it has or has not been affected with exudative plenro-pnenmonia,
and that the two affections may go on simnltaneously in one and the same individnal;
considerable derangements appear at the inoculated part, while the morbid action of
the lungs progresses towards a fatal termination.

As to the point whether inoculation really possesses a preservative virtue, and in
that case, in what proportion and for what duration it maintains the immunity in the
animals that have undergone it, this question can only be resolved by nlterior researches,

A summary of inoculations performed and results obtained is appended
in a tabular form at the close of the report.

‘We now come to the experiments of the French commission, and it
must not be forgotten that, in connection with the subjeet of the trans-
mission of the lung plague by contact, this commission had resorted to
inoculation independently of any suggestions on the part of Dr. Willems.

The general résumé, ably set forth by Professor Bouley, is regarded
up to the present day as having done much to diffase a rational belief in
the efficacy of inoculation, and the experiments were conducted with
great care and skill,

Experiments were instituted by the commission—

First. To ascertain whether pleuro-pneumonia is susceptible of bein z
transmitted to healthy animals by the inoculation of blood, saliva, nasal
discharge, and excrementitial matters from animals affected with the
disease,

Second. Have animals thus inoculated enjoyed any immunity against
the contagious influence of the lung plagune?

Third. 1s pleuro-pnenmonia capable of being transmitted, in all its
forms and characteristic symptoms, to healthy cattle by the inoculation
of the liquid extracted from the lungs of a sick animal?

Fourth. In the case where inoeulation of this liquid does not determine
ron healthy animals an exact repetition of the form and symptoms of the
roriginal disease, what are the local or general phenomena which result?

In what proportion and to what extent do these characters, more or less
|a{-.-.'er{-,,.trauumit themselves? How man y animals die after inoculation ?

&
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accidents, on another number of the inoculated animals, so that even death
may result. . .

3. The inoculation of the liquid from the lungs of an animal affected
with plenro-pnewmonia exerts a preservative influence, and invests the
economy of the larger number of animals subjected to its influence with
an imn;mlity which protects them from the contagion of this malady
during a period which has yet to be determined, but which the experi-
ments quoted indicated, at all events, not to be less than six months.

Although, from the experiments of the commission, the losses per
cent. among the animals inoculated were greater than the losses by the
disease communicated by cohabitation, they aseribed this partly to the
imperfect means adopted in inoculating, and they do not overlook the
great deteridration of the animals which did not die after suffering from
the natural disorder. They recommended further trials, and that the
practice should be encouraged.

A mixed commission of the eentral society of medicine and the agri-
cultaral committee of Lille instituted experiments on one thousand-two
hundred and forty-five animals to determine the comparative effects of
inoculation of the pulmonary liquid of pleuro-pnenmonia and of septie
matters. The inoculations with viras amounted to one thousand two
hundred and sixteen; of these nine hundred and seventy-eight succeeded
and two hundred and thirty-eight showed no visible effects. One hun-
dred and seventy-nine animals, or 14.72 per cent., lost a part of the tail;
seventeen, or 1.39 per cent., died; lastly, twenty-nine animals, or 2.38 per
cent., were seized with pleuro-pnenmonia, and of these eight snecumbed.
Twenty-nine head of ecattle were inoculated with decomposing matter,
and only two without local effect resulting. Ten lost a portion of the
tail, viz., thirty-four per cent. Of these animals three caught plenro-
pneumonia, and one of these died. The Lille committee regarded the
process and results of inoeulation as involved in doubts and uncertainties.

In England attention was directed to inoculation by consuls from
abroad, and Professors Simonds and Morton were commissioned to pro-
ceed to Belginm, investigate the matter, and then to institute experi-
ments at home. The result obtained, after much too limited observation,
was pronounced against the practice. This sufficed to prevent the prac-
tice of the operation among veterinarians, and the London cow-feeders
alone resorted to the plan, in a very partial and imperfeet manner.

I witnessed many bad results in 1854 and 1855, and a case which came
under my observation on the 4th of May, 1856, in which putrid matter
that had been kept in an ink-bottle for a long time was used, led me to
prononnce a somewhat eautions but adverse opinion on the Highland
Soeiety’s transactions for that year,

My efforts were afterwards directed to an exposure of the evils of
indiseriminate sale of healthy and sick eattle in public markets, and
Finsisted on the slanghter and isolation of sick and infeeted cattle. The
little support I received at home led me, in 1863, to call together the first
international veterinary coneress. which wag hold v Flovn by
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than one per cent. by death, and under five per cent. of the tails have
lost their tips. This includes my earlier trials, and the results would be
more favorable if T excluded them from my calculations.

PRECAUTIONS.

The prevention of plenro-pneumonia by inoculation demands, therefore,
special attention, first, to the condition of herds operated on; second, selee-
tion of proper virus; third, the preservation of that virus from decom-
position; fourth, the proper performance of the operation.

First. As to the condition of stock, it may be said that at any season
and under any system of management, whether cattle are being grazed,
stall-fed, used for breeding purposes, or fattening for the butcher’s stall,
inoculation may be resorted to. It should be practiced so soon as there
is reason to believe a herd has been in danger of infection or actually
infected. The first case of wellmarked lung plague on a farm or in a
dairy shed should be the starting point for careful isolation, and the
inoculation of all apparently healthy anjmals. The disease rarely mani-
fosts all its viralence until the third month after the introduction of a sick
animal among a lot of cattle, but the longer the inoculation is delayed
the more likely is it that the operation will be performed on animals
daring the stage of invasion of the natural disease, and the result is a
loss which is sometimes ascribed to the inefficacy of the preventive.
In cities where the lnng plague has been rife for any length of time, and
it is necessary to make frequent purchases, althongh a great deal in the
way of prevention may be effected by judicions purchases of animals in
healthy districts, it is best to resort regularly to inoculation. Dairymen
should strive to buy more cows at a time, and at regular intervals, instead
of pieking up a chance bargain or making it a rule to go to the market
weekly, as has been often the custom in both England and America. It
matters not if the cow is about to calve or has just calved; nothing should
indnce the dairyman or the farmer in an infected distriet to run a risk.
It is desirable to keep animals clean and well littered on straw or saw-
dust, as at times the tails that have been operated on are permanently
in exerement and urine, which may poison the wound with decomposing
matter. _

Second, The selection of proper virus is a matter that should be
intrausted to veterinarians, who ean detect the various stages of the dis-
ease, It is daring the first stage of a mild ease that the interlobular
tissue of the lung is found distended with a yellow gelatinons serum,
which is flnid so long as the lungs are hot, and is not readily eontami-
nated by other inflammatory produets and blood. When a large portion
of lung has been so far consolidated as to present an almost uniform dark
réedd or purplish eolor, it should be disearded, and especially in cases where
a piece of the organ has beeome gangrenons and detached, or where liguid
in the cavity of the chest and around the lungs is decidedly fetid. Micro-
seopic examination will indieate, by the presence of movable rods and
floating moleenles, the putrefactive chanees. and that should cause us to
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of an inch or two in length, inserting in the part a piece of lung, and
bandaging; swelling, in flammation, sloughing of the tail, secondary
~deposits in the lymphatic glands and other parts of the organs, have
trequently resulted from this rude practice.

e, Will®us first deseribed his mode of inoculation as follows: “ 1
take the liquid pressed from an animal recently slaughtered, or of one
that has died of the disease; I plunge into it a kind of large laneet;;
then T make two or three punctures at the lower extremity of the tail of
the animal that I wish to preserve from the disease; @ singie drop of the
liguid is sufficient to make the inoculation.”

At one time Dr. Willems adopted the plan of making two punctures,
one on the upper part and the other on thelower surface of the tip of the
tail, and both about the same distance from the extreme end of the
organ. He found that this frequently led to a fusion of the exudation
commencing around each puncture, and the result was the sloughing of
the tail. He therefore resorted to the punctures disposed vertically in a
line with the tail and about three inches from each other. By this

means the exndations commencing at the two spots had no tendency to
eoalesce and lead to untoward results.
Various instruments have been suggested for the operation. Dr.
Sticker devised a hollow stHet with a sharp diamond-shaped point.
~ The stilet is agrmed with a little india-rubber tube, and this passed into
a wooden handle, with a spring, whereby the flexible tube could be
squeezed for the expulsion of air,and by placing the point of the instru-
ment in the prepared liquid, sufficient is socked in for an inoeunlation.

I have used this instrument as follows: :

The end of the tail being firmly held in the left hand, the point of the
instrument is plunged with the right hand superficially into the skin of
the tip of the tail, and directed from before backwards, so that any
effort to withdraw the tail would only hasten the operation. I ecan testify
from practice to the simplicity and efficacy of Dr. Sticker’s instrument
as used by me. I have preferred the plan of operating to Dr. Sticker’s
method, which consists in charging his instrument, holding the tail
firmly, and then pushing the stilet about one inch forward into the tail,
and by a simultaneous pressure upon the key, and a slight winding
motion, the virus is deposited beneath the skin and in the substance of
the organ. Dr. Sticker proposed making a channel with the instro-
ment—a channel downwards from which exudation might flow ; but this
i8 of no avail if septic matter is used, and untoward symptoms result.
The result of Dr. Sticker’s operation, according to his description, is a
!(.H}El]'ﬂwii:]]inj; ocenrring about the eighth or ninth day, and which
inereases the tail from three to four lines in diameter and extends over

a length of one and a half to two inches; incisions have not been neces-

sary after the operation, and the tails have not mortified. The inoculated

cattle do not lose their appetites and the flow of milk is not diminished.

Dr. Stieker considers it important that the viras sljould be depositedin the ,

connective tissne beneath the skin and not deep in the museles of the tail, &
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ILL EFFECTS OF SMUTTY CORN ON CATTLE. 79

been recorded correctly, there would be no difficulty in demonstrating
that the condition of the cornfields has had much to do in developing
this disorder.

The Department of Agriculture has received information of the death
of cattle from eating smut corn, in Hampshire County, Massachu-
setts.  Also from Whitley County, Indiana, where seven head of cattle,
out of fifty, died, “probably from smut in the corn field in which the
herd ranged.” -

From Story County, Towa, it is reported that last “ November a dis-
ease appeared among herds recently turned into corn-stalk fields. The
disease is evidently the dry murrain. A post-mortem examination
showed the mucous membrane of the stomach to be highly inflamed,
with symptoms of poison. It is evident that the disease is generated
in the stalk fields, and probable that it is produced by gorging the
stomach when first turned into the stalks, after being confined on the
wild frost-bitten prairie grass, and lack of sufficient water.,” A few
cattle died of dry murrain in Audubon County, in the same State,
“supposed by some to be caused by smut in corn-stalks.” A few
head were lost from the same canse in Calhoun County, and many are
reported to have died in Marshall County. We are, however, informed
from Sac Counnty that many cattle died in December—cause unknown ;
some supposed from eating smut corn, but that has been disproved.
It is to be regretted that more is not stated with regard to the reasons
which led persons to doubt the effects of the smutty corn. Even in
New-York State little credence was given to the action of smutty ¢orn
at first; but careful ingniry proved that after all it was the caunse of
the dry murrain of the fall of 1868. From Dakota.County, Nebraska,
we learn of dry murrain from eating smut corn; whereas from Shawnee
County it is reported, and no doubt correctly, that the same disease has
been noticed amon® cattle * fed on prairie hay, cut after frost.” .

In Scotland the clovers are apt to induce a similar condition at times,
and the malady is then called “grass disease.” It is not a specific affec-
tion, and arises from a dryness and indigestibility of one kind of food,
animals being debarred by circumstances from a salutary admixture of
different kinds of feed.

The cultivation of maize or Indian cornis already ancientin Am erica;
and the introduction of this important grain into Spain, and as far back
as 1560 into Italy, should have resulted in the knowledge of its effects
on man and animals, under the many conditions under which it is found.
And, indeed, we are not without some knowledge of the subject, though
it is to be regretted that aceurate information cannot be gleaned from
the writings of many who have referred to it. Both in its effects on
men and animals, it appears to me that the consumption of Indian corn
has to be studied in those parts where at times, and even to the present
day, it constitutes the main article of diet, and in those where it is used
at all times with other kinds of food.
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tied in distant pastures, and with the change of diet some recover.
Hens fed on the material lay eggs without shells. In the corn-fields
where the disease prevails it is not uncommon to see monkeys and par-
rots fall, and unable to rise again. The indigenouns dogs and deer that
enter the corn-fields at night suffer in the same way.

It is asserted that across the Paramos, in the colder parts of Colum-
bia, these accidents are not seen; and Dr. Roulin has indeed only wit-
nessed them in the provinces of Neyba and Mariquita.

Dulong* has analyzed corn smut, and although his analysis cannot at
the present day be considered satisfactory, it is the only one on record.
He found it to contain a material similar to fungine, a material allied
to osmazone, a nitrogenous substanee, a fatty matter, a waxy matter,
aeids] a brown coloring matter, a free organic acid, and combinations of
this acid with magnesia and potash; lastly, he found phosphate, muri-
ate, and sulphate of potash, subphosphate of lime, sal ammoniae, and
oxide of iron; it contained no starch.

Anxious to try some experiments on the actions of pure smut on cattle,
1 employed a negro in January, 1869, to go into the country and col-
leet me a large quantity of pure smut.

It was rather late, and the rains had washed most of it off the still
standing stalks; but I obtained forty-two pounds of excellent smut, free
from adventitious matters. On the 26th day of February, Mr. George
Reid, of Ingleside farm, near Washington, D. C., purchased two cows, in
good health, and aged respectively about seven years. One cow was fed
thrice daily one and one-half pound of corn-meal and three ounces of
smut, mixed with as much cut hay as she would eat. The second had
the same allowance, but wetted.

On the 7th of March the amount of smut given in each feed was
inereased to six ounces. The cow fed on dry food lost flesh, On the
15th of March the dose of smut was increased to twelyve ounces three
times a day. The cow on the wetted food gained in condition. The
other one lost. In three weeks the two cows consumed the forty-two
pounds of smut; they had a voragious appetite the whole time, and the
only indication of a peculiar diet was a very black color of the excre-
ment, and the animal losing rather than gaining flesh, although fed
liberally on nutritions diet, though in a dry condition.

On the 12th of March the temperature of both cows was tested; and
four d 102°,2 and 102°.4 Fahr,

No conclusions of importance can be drawn from a single experiment;
but it is evident that smut is not a very active poison in combination
- with wholesome food, and especially if the animal is allowed moist food
and plenty of water to drink. Cattle will eat the smut greedily, and
possibly a morbid taste for it is acquired, as has been observed in pigs.

It is evident that cornstalks, when starch and other nutritive elements

* Journal de Pharmaecie, vol. xiv.
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the wall. The muscles twitched, the horses writhed in pain, and dashed
about in fits of delivium. Two hundred and forty-nine cases of this
kind were admitted into the infirmary from August, 1854, to August,
1855,  The disease raged almost as an epizoitic from the month of Sep-
tember, 1854; and not only in the neighborhood of Lyons, but in many
departments of France,

In the month of November, 1856, I was requested to see a Clydesdale
stallion, near Kirkealdy, in Fife. This horse had, as is very usnal on
Seotch farms, been turned into a large shed, and allowed as much hay as
he would eat, and a couple of feeds of oats. On moving the animal out
of the stable, he nearly fell, and had evidently lost much of his natural
e¢ontrol over the movements of his hinder limbs. It was no new form of
disease, but one of those singular forms of hemiplegia 80 commonly
observed in herbivorous animals, as the result of improper feeding and
acuteindigestion. Theownerthought the animal had seriously injured his
spine. A cathartic dose of aloes, the discontinuance in the use of hay

~ which was musty, and a few doses of tonic medicine, restored the horse.

From that time I was consulted frequently, and in different parts,
especially around Edinburgh and on the border counties of Scotland,
regarding this disease. A large number of animals died, from ignorance
of the nature and treatment of the disease, which disappeared with the
close of a season during which the bad erop of hay was being consumed.
These observations are recorded as mere instances of frequently recurring
accidents, resulting from the feeding of horses on musty hay.

MUSTY OATS,

Among the numerous sources of inconvenience and loss to owners
of horses in Burope and Ameriea, few are more troublesome than the
résults of feeding on musty oats. I have known a large establishment,
with near five hundred horses, whose entire stock was simultaneously
affected. Attention was first directed to the unusual wetness of the
litter in the morning, and a great eraving for water. The animals were

‘weak, dull in harness, and hollow-flanked. The wasting of tissues pro-

gressed rapidly ; and in all that had any considerable exertion to undergo,
the anthrifty look of their skin, well defined museles from wasting of
the fat around them, and the leanness of the upper part of the neck,
where the great ligament suspending the head could be felt, like a rigid
coril, constifuted very decided and alarming symptoms. Persistence in
Wwork resulted in a form of albuminuria; sometimes diarrhea was readily
mnduced, and a purgative would so contribute to increase the wua-lum:als
and. prostration that the animal would die or fall in a state of hectie.
All -tl_lin disturbance in the functions of nutri tion, assimilation, and
secretion ceased on changing the diet, administering astringents or
th:m:hm doses of iodide of potassium for a few days, and f'n::-]]nivin.r_r np
“with a COUTse of sulphate of iron, as a tonie, in very moderate qu:u:tétim,
not exceeding half a drachm or a drachm to a horse per day.
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a decoction of the same induced loss of appetite, a thin and sickly
| aspeety and altogether evidence that the animals had been poisoned.

MOLDY BREAD.

Flour is attacked by a very noxious red or orange-colored mold,
(Penicitlivm rosewm) and a less poisonous greenish-blue mold, (Penicillivm
glaucum). Bread made from flour which has been kept in a damp place,
or that which is the produce of wheat grown and harvested during
unfavorable weather, becomes moldy and may become very deleterious.
Aceidents have happened where horses have been fed on such bread,
and I may mention that it is not uncommon at times and in some coun-
tries for horses to be fed partly on bread. Bating moldy bread has
been said fo induce gastro-enteritis in horses, and Professor Fuchs saw
two cases of stomach staggers induced by it, which were relieved by
purgatives.

SYMPTOMS OF THE ILL EFFECTS OF SMUTTY CORN.

Cattle fed on smutty corn stalks first denote ill health by constipa-
tion. It is true that a farmer may be only attracted by an animal ] ying
down, with an unthrifty-looking, stary coat, dry muzzle, and perhaps
frembling; or a steer may be noticed “tucked up,” with hind limbs
drawn under it, head depressed, shivering, dullness of eyes, and anx-
ious expression of countenance, In a third variety the animal seems
excited, breathes quickly, and is apparently somewhat delirions, indeed,
in the conditions deseribed by Mr. Cumming of Ellen, Aberdeenshire, as
resulting from impactions of the third stomach, as in cases of lead poison-
ing. Nothing is more strange than this delirium, associated as it is
sometimes with blindness. A farmer writing me from the west Says
that when he tried fo put a rope around the head of a sick cow, which
he found standing with all the symptoms of sickness presented by other
animals of the herd which had been with her in the corn field, she turned
to fight and fought furiously. I have seen an animal in this conditoni
‘tied up in a stall, rush forward, fall on her knees, and then extending
I herself on her side, suffer from a convulsive fit. Or in other cases, when
‘atfempts are made to lead such an animal about, it runs forward,
Iplunges, strikes against any obstacle, roars, moans, grunts in breathing,
rand appears to suffer acutely if touched or disturbed. In other words,
'with the impactions of the third stomach, which is the essential lesion
‘of the disease, whether induced by smutty stalks, old indigestible stalks
‘.1:!1':1& have no smut, or other kind of food or poison, there are two dis-
‘tinet l:ffmlitimm induced.  The one of stupor, listlessness, vertigo,
: depression of spirits ; and these are indieated by animals standing sul-
-]enlj{' Imtil they drop or are relieved. The second is a state of exquisite
‘sensitiveness, hyperaesthesia of the skin and system generally, The
animals are not only excited but in a state of actual suffering, and die
'very speedily in a state of coma or in convulsions, The disease does

F ]
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TREATMENT.

I have found the accidents resulting from the feeding of smutty corn
to eattle very amenable to treatment. Almostall the animals die unless
relieved, but it is net difficult to treat them very successfully. Af first
a purgative must be administered ; such as a pound or a pound and a
half of Epsom salts, or Glauber’s salts alone,.or combined with aloes,
sulphur, ginger. The following is a desirable purging drink :

Balphiste o imwohesiic 0 2oonesdlugug odf an) ar Juek 1 pound.
Bawddrad alges: oty rheil s sppigeraada aul) po. v Hipkosgs 4 drachms,
Rowdered siper o100 ke arpd_ donly udsonias od) 2 drachms,
e Y ant WS Cdrunsiin wiiveavie Anorn. 1 quart.

This to be given in warm linseed tea, oaf-meal, gruel or pure water.
A pound or two of treacle with eight drachms of aloes or with a pint of
linseed or sweet oil may be used when the salts are not at hand. Cattle
should be induced to drink either plain water or linseed tea. Common
salt will create thirst, and for this purpose may be given in such quan-
tities as will not make the liquid too salt to be palatable. Warm water
injections are of the highest importance, and for this purpose the enema
funnel,* which can be made by any tinsmith at a charge of about fifty
cents, is the best instrument yet devised. About a quart or two of
lnkewarm water, without any addition but a little sweet oil to lubricate
the tube of the instrument, may be poured into the restum every half
hour.  On the second day it may be found that the medicine does not
act very freely. The best agent to be given then is carbonate of ammo-
nia in half-drachm doses, twice a day, largely diluted with linseed tea
or gruel. Care must be taken in giving this medicine not to excoriate
‘the mouth. As soon as the appetite returns, a succulent diet, such as
grass, boiled furnips, charbeters, sweet hay, &ec., completes the animal’s
Testoration.

PREVENTION.
It is evident that all such accidents as these I have described may be

completely prevented by not allowing cattle to eat indigestible corn-
stalks, whether their indigestibility arises from age, dryness, or smut.

Mixed with an abundance of soft food such material may do no harm,

and indeed has eonstantly been used with impunity; but lossesare very
severe if cattle are compelled either to starve or to eat what may well

~be compared to broomsticks.

The farmer who annually loses a large amount of the produce of lands
tilled at great cost and trouble, should reflect that smut on corn is only
evidence of bad farming, and, apart from the fact of dan ger to lives of

" This is an ordinary tin funnel, eapable of holding one quart, with the pipe bent at
right angles, about ten inches long from the bend, with the extremity ronnded by a
mass of 8oft solder to prevent the rectum being injured by the insertion of the Hhﬁrp
edges of the pipe. The contents flow into the intestine by gravitation.







THE SPLENIC OR PERIODIC FEVER OF CATTLE.

BY JOHN GAMGEE, M. In

The transportation of northern cattle into Florida, Texas, parts of
Mississippi, Louisiana, and South Carolina, and the traveling of southern
‘herds across the grazing lands of States northward, result in the sick-
ness and death of the animals which come within the range of a singular
form of contamination. In Missouri, Kansas, Arkansas, Virginia, Ken-
tucky, Carolina, and Georgia, the so-called Spanish or Texas fever has
been the cause of losses prior to and sinee the war, and more especially
during last summer, which have excited the mostvirulent opposition
among the stock-raisers of those States to the driving of Texan steers
across the prairies. The nature of this feeling is indicated by a letter
from Mr. S. Morgan Welch, of Waverly, Missouri, who, in a letter to
the Prairie Farmer of the 26th of September, 1868, says: “Talk to a
Missourian about moderation, when a drove of Texas cattle is coming,
and he will eall you a fool, while he coolly loads his gun, and joins his
neighbors; and they intend no seare, either. They mean to kill, and
will and do kill, and keep Kkilling until the drove takes the back track;
and the drovers must be careful not to get between their cattle and the
eitizens, either, unless they are bullet-proof. No doubt thislooks a good
deal like border-rufianism to you, but it is the way we keep clear of the
Texas fever; and, my word for it, Illinois will have to do the same thing
yet.

“Congress ought to do something in regard to this stock. Very
stringent laws were passed in regard to the rinderpest, and yet it is
scarcely more fatal than Texas fever, only the latter is not contagions
among our native cattle. Texasstock should not be allowed to eross the
35th parallel of north latitude alive.”

With rare exceptions the States of Illinois and Indiana have not been
visited with splenie fever prior to 1868, and the great reason for this is,
I] that southern stock has been slaughtered in the west by butchers and

packers in the winter months, and have not been purchased in large
- quantities by cattle dealers and graziers, to fatten on the western

prairies. But steers in Texas can be had in their prime for eight and
ten dollars in gold. It has been recently computed that there ave five
million head in that State alone, and that the net yearly increase, after
allowing a discount of twenty-five per cent. of loss by disease and ecasu-
alties, amounts to seven hundred and fifty thousand head.

It is impossible to exaggerate the sufferings Texan cattle endure in
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nant at the imputations cast on their herds, _1u=_=.t as the Russians were
when we attributed the rinderpest to impor tations from their country.

Although the subject of meat preser vation had brought me to Amer-
iea, it was only becanse I had for years striven, and, to a certain extent,
striven in vain, to secure rational regulations of the cattle traffic for the
prevention of contagious diseases in my own eountry; and it was a mat-
ter of deep interest to me to find that similar dangers threatened .the
stoek owners of the west.

The abundant influx into Ilinois of Gulf Coast cattle soon brought
notices of the ravages by disease at Cairo and elsewhere; but none were
heeded, until it was reported on the 27th of July that Mr. E. Richard-
son, of Farina, had written to Governor Oglesby in regard to the numer-
ons deaths among the cattle of the inhabitants of his distriet, and that
eight to ten a day were dying. Mr. John L. Hancock, of the firm of
Messrs. Cragin & Co., Chicago, at once induced the Pork Packers’ Asso-
ciation to appoint a commission, consisting of Mr. W. E. Richardson,
Dr. Blaney, and myself, to visit the localities where the disease had
appeared, and report on the matter.

We ammdmgly started on the evening of the 29th of J u]y, and pros-
eented inquiries at Tolono, Farina, and Cairo, returning to Chicago on
the 4th of August. On the 5th I was requested to continue my investi-
gations for the Department of Agriculture, and, with the Commission-
er's consent, had the advantage of econtinued, earnest co-operation on
the part of Mr. W. E. Richardson and Mr. H. D. Emery, editors of the
Prairie Farmer. Both these gentlemen brought to bear a knowledge of
the country, and the cattle trade, which materially aided me in my inqui-
ries, and they have favored me mth their a{lvlce and assistance, up to
the eompletion of the present report.

~In aceordance with the instruetions received, I aimed at determining
the following points:

1. The extent and nature of the Texan cattle traffic, and the state of
health of the Texan cattle.

2. The circnmstances under which these animals mmmummte disease
to the stock of the west, and other parts north of the Gulf States.

4. The history of the Texan fever, as it spreais over the States.

4. The symptoms, post-mortem appearances, and nature of the so-
ealled Spanish or Texan fever.

5. The means to be adopted for the prevention of the disease, and the
cure of the sick animals.

My investigations have extended over the States of Illinois, Indiana,
Kentucky, Missouri, Kansas, and Texas, and these enable me to speak
very positively as to the nature of the disease, and the means which

miust be adopted to prevent it.

Inthe present report it is my intention to restrict myself to the
annexed heads:

1. Definitions of the disease.
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of a dark, port-wine color, is retained for hours, and then evacuated in
inconsiderable quantities. Frequent pulse, hurried breathing, and tre-
mors are almost invariable symptoms; and, according to the severity of
the attack, there is more or less paralysis, which either partially atfects
the hind quarters, or equally involves the fore. From implication of the
lesser brain there is occasionally a defective co-ordination of movement ;
and, when the brain proper is involved, the animal either lies comatose,
or is delirious.

“In the first case there is more or less blindness, and in the second a
wild, staring gaze, and the greatest réstlessness. Animals recover, espe-
eially if' from the south; butthe communicated disorder among northern
stock is extremely fatal; and, in many forms, destroys every animal
exposed to its ravages. Death usually oceurs about the third or the
fourth day from the time the animal is very obviously sick; but probably
not for ten or twelve days from the first indications to be obtained by
the thermometer. The symptoms of approaching death are usually great
prostration, the animals lying and refusing to rise, retention of the urine,
the head occasionally drawn forcibly round, especially to the right side,
and the museles of the neck twitching without much intermission.  After
death there is marked cadaverie rigidity’; the skin and subcutaneous
tissues are usually sound ; but effusions of serum, and sometimes of blood,
have been witnessed under the lower jaw and sternum. The respiratory
organs are commonly healthy, but in some cases the lungs are somewhat
ecchymosed, and more frequently thereis partial interlobular emphysema.,
The heart is frequently blood-stained both on the inner and the outer
aspects. The perifoneum is sometimes ecchymosed, and, in one instance,
was found to contain a large amount of free, coagulated blood. The
digestive organs, from the mouth to the fourth stomach, ave, as a rule,
healthy. The fourth stomach, or abomasum, is, with rare exceptions,
the seaf of distinet lesions, viz., dark redness, ecchymosis, yellow gran-
ular-looking eruptions, and erosions of the cardiac end; and the pylorie
end is of more normal color, but frequently the seat of extensive super-
fieial erosions, penetrating the substance of the mucous membrane, to
which, wherever an abrasion exists, food usually adheres. The small
intestine is generally the seat of punetiform or ramified redness through-
ot its whole extent; and blood extravasations are common in the
c#eum, colon, and rectum. The liver is often congested, and the gall-
bl!l-ﬂtl.{'l‘ distended with viseid bile. The spleen is twice, three, or even
five times its natural size 3 and, according to the duration and severity
of the attack, is more or less broken up and disintegrated in its inter-
nal structure. In one case the spleen had given away at its base, and
hemorrhage had taken place into the peritonenm. The kidneys and supra-
renal capsnles are usnally eongested. The mueous membrane of the
‘11"““""_'1 at. its origin in the pelves of the renal lobnles, is often the seat of
extensive ecchymosis, The urinary bladder is usually very muech dis-
tended with bloody urine, which never coagulates spontaneously, and
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Whether we study the malady as seen by me in Texas, or on Smoky
Hill, in Kansas, where a sudden shock to the system of a steer, on the
oceasion of its being stampeded, developed symptoms and induced death ;
or look to the other animals, apparvently fresh and grazing, which indi-
cated an abnormally high temperature of the body, it is evident that a
large herd, traveling from the region whence splenic fever is propagated,
carries not only the active cause of such propagation in the systems of
animals composing it, but the evidence of specific disease induced, which
remains for an indefinite time latent and unobserved. :

During the early part of our investigations, we could not fail to be
forcibly struck by the apparently healthy condition of the vast herds of
Texan steers which had scattered a most deadly poison on the pastures
of Illinois and Indiana; and even our dissecetions failed, limited as they
necessarily were, to elicit the truth. But the inspeetion of vast numbers
of Texan cattle in Kansas, and in the Chicago slaughter-houses, have
proved that appearances may be very deceptive; and I consider that
the abnormal weights of the spleen of southern cattle, coupled, as such
an indication is, with gastric redness and erosions, pale blood, and the
not unfrequent presence of bloody urine in the bladder, demonstrate that
splenic fever often, and indeed usually, occurs in a latent form among
southern herds, which communicate the disease; and none but a trained
expert, thermometer and scalpel in hand, can declare positively that any
stock is in the enjoyment of perfect health.

- We are almost warranted in believing that the latent causes of splenic

fever are recognizable by the elevation of temperature; but this is a

symptom of all fevers, and it is only by studying this condition in rela-

tion to many other circumstances, such as the source whence stock is
derived, the evidence of some unusual mortality, and the post-mortem
indieations of certain animals in a herd, concerning which there may be
?uspicinn.u., that it is possible to determine the presence of splenic fever
m its oceult form.

The stages into which any case of splenic fever may be subdivided,
but which are readily recognizable in well-developed instances of the
disease, are:

I. The incubative stage.

LI. The stage of invasion.

HI. The congestive or bleeding stage.

IV. Termination.

L The incubative stage.—~The stage of incubation has not been satis-
facti:_-ril}' determined in individual cases; that is to say, it has been im-
pp&mhle, as yet, to obtain experimental facts which, as in the case of vin-
derpest and variola ovina, enable us to state positively thaf, from the
date of contamination of ar animal by the poison, so many days elapse
:;:i?m t-h{I-. ;nﬂ-“ifl_'.[ﬂtiltil‘..lll of the disease, and that such period eannot be

tmged beyond a definite and ascertained limit: neverthele '
are important data which indicate t-ll-l.tml'];:nl: ::‘::”t ’-l-f' '*1'-' l‘]“ ]-i-'ﬂﬁ HH:IT
at, s period of arrival of a
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fifty head of Texas cattle. Some forty days after they left, about the 18th of August,
the disease broke out among my mileh cows and heifers, and work cattle.

_ Thus we see that from thivty to forty days usually elapse from the
placing of Texan stock on a pasture and the manifestation of disease to
th,é stock owners of the neighborhood,

The first indication which attracts special attention is usually the
death of a cow or steer. It is evident that this very imperfectly
defines the length of the incubative stage, inasmuch as in all probability
the native stock is not instantly poisoned, and then the disease is active
some days before symptows, such as an ordinary farmer may detect, or
deaths occur, It is probable, however, that from eighteen to twenty-five
days are usually required for the poison to exert any marked influence
on an animal’s health, and then the second stage oceurs,

1L. The period of invasion—My examination of animals in apparemt,
health, picked out of a diseased herd, indicates that the invasion of the
malady is characterized by an elevation of temperature. Here we have
some similarity with rinderpest; but since there is not the same uni.
formity in the length of the incubative stage in splenic fever that there
is in the Ruossian murrain, it is probably more common to find steers
Wwith a normal temperature in a herd infected with the first, than the
last disease.

The first opportunity I had of testing this matter was on the 31t of
July, at Tolono, where we saw the first animal of a herd, a yearling,
lying dead. I began by examinin g a well-bred short-horn cow in bloom-
ing condition, and found her temperature to be 106 Fahr, ;3 second was
106.5° Fahr.; third 106.7° Fahr. ; fourth 106.7° Fahy. ; 1ifth 106.1° Fahr, ;
sixth 107.2° Fahr.; seventh 106.7° Kahr. ; eighth 107.20 Fahy, - ]liliﬂ.:
104.2° Fahr.; tenth 106.70 Fahr, ’

_ At Junction City I examined the healthiest-looking animals of an
infected herd, and noted the following temperatures with one of Casel-
la’s self-registering thermometers:

First 104.6° Fahr.; second 106,60 Fahr.; third 102.80 Fahr. ; fourth
107.7° Fahr.; fifth 1030 Fahr.; sixth 102.40 Fahy, ; seventh 105.80
Fahr.; eighth 103.40 Fahr. ; ninth 107.20 Fahr.; tenth 102,20 Fahr, :
eleventh 107.80 Fahr.; twelfth 102.60 Fahr.; thirteenth 1030 ]E"Eﬂu‘.t
fourteenth 102,40 Fahr.; fifteenth 102,60 Fahr. ; sixteenth 102.80 Fahr.;
seventeenth 102.6° Fahr.

I examined three sick steers in this herd, and found their temperature
to be respectively 1049 Fahr,, 107,20 Fahr., and 10580 Fahr. Of the
a;_:f_parv:-:nﬂ;,r healthy ones no less than six indicated a temperature as
high or higher than the naturally deceased animals, and in all the tem-
perature was really exalted.

On Smoky Hill we inspected cattle in bh}nminglmult];, S0 far as exter-
nal appearances would indicate, We had found a case of splenie fover

th{-rf-.,r and l]tfh.'l‘ul'll'liﬂl to have some steers caught with the lasso and
' examined, with the following result
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attack ; but, as death approaches, and bloody urine flows, it is very per-

ceptibly reduced.

The annexed table indicates the ascertained temperature of sixty cases:
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Fahr. Fahr, Fahr, Fahr. Fahr. Fahr.
Q (o) o] (s o [a]
104. 4 107.0 106. 1 107.2 106. 7 107.2
103.1 106. 0 102. 5 105. 8 103.5 103. 8
02,6 107.2 104. 9 104, 6 107. 0 105, 0
106, 0 106.7 103. 6 106. 6 105. 8 106, 0
102, 5 104. 2 10:3. 1 107. 4 106. 7 106, 5
98. 6 106.7 106, 0 99, 8 99, 0 104. 7
106. 0 101.3 101, 0 106. 5 104, 8 107. 0
106.5 106. 7 106. 7 107.0 107. 4 105, 4
107. 4 106. 1 105. 5 104, 4 103. 0 105.8
106. 7 100, 5 104.0 105, 0 104. 5 107.0

To the touch, the temperature of the body varies much. It is not at
all nnusual to have great heat of the poll, of the ears, and horns, and
of the extremities. At ofher times the limbs, and especially the hind
ones, are cold; and the general surface of the body, which is hot in the
earlier stages of the disease, has a tendency to cool as death approaches.
The breathing is accelerated, and sometimes labored. In some animals,
with great restlessness and tendency to delirium, I have found the
respirations as high as one hundred per minute; whereas, in comatose
animals, they have been slow, deep, and stertorous. On an average,
however, the movements of the flanks have indicated simply increased
frequency, and have amounted to sixty per minute.

The nervous phenomena are often very marked. In some the mus-
cles of the flanks and thighs are seen to be constantly trembling, In
others there is decided and continuous twitching of the cervieal mns-
cles. In nearly all, when an attempt is made to walk, there is evidence
of feebleness in the hind limbs, which are rolled from side to side, as
- the animal staggers along. When lying, and wanting to rise, it is found
that several efforts have to be made before the hind (quarters ean be
fairly raised from the ground; and then, in attempting to extend the
fore limbs, great difficnlty is experienced, and the animal often sinks to
the ground. TIn one case, which T saw near Tolono, the animal seemed
fixed to the soil, from inability to direct its muscles. With assistance
it was got up, but its fore legs were propped out; and, when driven
along, the action of its limbs was quite irregular, and the animal faltered
along, to drop again almost immediately. This inability to control the
voluntary muscles, this defective co-ordination of movement, prevails in
@ less degree in a considerable number of cases,  Great listlessness and
eéven stupor are very common indications of early death. The most
singular manifestations of these conditions oceurred in two cows. One
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considered sufficient for practical purposes by many who may refer to
this report.

That form of splenic fever which is mostly latent, and seen among
southern cattle, is not recognizable after death by the condition of
skin, muscular system, or, in many cases, even by the mucous membrane,
with the exception of that of the stomach. More or less, however, the
blood-extravasations, congestions, and blood-stained urine have been
found; but these would very rarely have been noticed but for the plan,
suggested by me, of inspecting all slaughtered cattle and carefully weigh-
ing the spleens. '

Dr. Rauch, the medical officer of the city of Chicago, no sooner ascer-
tained my wishes than he arranged for the supervision of all slanghter-
houses in Chicago; and for weighing, in the first instance, all the spleens,
and, later, all the livers as well as spleens of slaughtered cattle. To Dr.
Rauels energy and care we are, therefore, indebted for facts which none
but a medical officer of health, armed with the necessary powers, could
well have obtained. Inasmuch as the tables can only serve for purposes
of reference, it has been thought proper to publish them in an appendix;
but the facts brought to light admit of being readily stated, and it is due
to Dr. Rauch that I should quote his report to the board of health of
Chicago, read on the 18th of September, in demonstration of the valuable

conclusions he was enabled to show very shortly after adopting this
method of observation:

The weight, feel, and texture of the spleen and the condition of the urine have been
found to be almost infallible in diagnosing the disease. Since the investigation com-
meneed over two thonsand spleens have heen weighed, During the first few days of the
investigation the spleens only were weighed, buf as your committee began hetter to
comprehend the importance of the questions involved, and the value of the facts to he
learned, the livers were also ordered to be examined at the same time, Of these about
five hundred have already been weighed. The committee have only had time to present
the average of the three different kinds of cattle slanghtered here.

175 native | 175 Texas | 175 Chorokes | 175 native | 175 Texan I 175 Cherokes
gpleens, splecns, () apleans, livers. livers (1) livers,
A : s |
Pounds. FPonnds, Pounds, Pounds, Pounds, | Pounds,
Aggregate welght . ... 260 441 380 2, 297} 2, 1324 1, B7RE
AVETEED . cvvvicivaaa et 14 24 2.15 12, 45 12 15 | 10,45

The above were taken indiseriminately, and do not include any of the marked cases
that have fallen under our ohservation. During the past week spleens have been fonnd
m Texas and in Cherokee eattle that were as much disorganized as any that were found
in the native cattle that died from the disease. The important part that the spleen
performs in the economy of eattle will be better appreciated when it is recollected that
its enlargement and disorganization are always present in this disease, while the condi-
tion of the other organs may be regarded as concomitant. The liver was at one time
supposed to show evidences of enlargement and inerease of weight in this disease, but
this does by no means necessarily follow, as in some of the most marked cases no change
Whatever in the size of the liver was perceptible.  In fact, as a general rule, it has been
found that, whenever the animal was in a good condition, the spleen weighed less and
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The examination, after death, of cattle in Illinois, Indiana, Missouri,
and Kausas, indicates that the nusual post-mortem appearances, in well-
marked cases of splenic fever, are as follows: ~

The skin, very often infested with ticks, is occasionally seen studded
with dried drops of blood, as if the animal had sweated blood in dying.
Then small blood clots have been found freely distributed over the neck,
trunk, and limbs, and especially between the thighs.

On removing the skin, blood-extravasations, or serous infiltrations,
are sometimes found beneath the lower jaw and brisket, The subeuta-
neous arveolar tissue, as a rule, is pallid and not congested, as in anthrax.

The museular system is normal, and I have not been able to distin-
guish any deviation from the common appearance of slanghtered cattle,
if the animals are examined immediately after death,

The organs of respiration are, in many instances, healthy. The res-
piratory passages are always so. The lungs, sometimes the seat of cada-
verie congestion, on the side on which the dead body has been lying
are occasionally ecchymosed, and the pleura is of a dark purplish color,
over distinet lobules which are found intensely congested, but never
hepatized throughout their substance, It has not oceurred to me to find
a single portion of lung tissue which would not float on water.

In nearly half the cases the collapse of the lungs, when the chest is
opened, is imperfect; and aecording to the extent of interference with
this collapse do we find interlobular emphysema. The areolar tissue
between the lobules is blown up with air; and on the outer aspect of
the lung, especially on the arteries and middle lobes, a beaded and
streaked appearance, owing to the distension of the connective structure,
is striking and well marked. The pleurse are rarely found changed;
but occasionally, scattered over the mediastinal reflections or on the
diaphragm, are well-marked ecchymoses.

The pericardinm is unusually empty, but T have found it considerably
distended with bloody serum. The surface of the heart is almost inva-
riably blood-stained to a greater or less extent. The most common seat
of these ecchymoses is on the apex, or the auricular appendages. In
the right side a small blood elot is very commonly found in animals that
have been lying dead for several hours, and the left side is found
empty. Both ventricles, and sometimes even the auricles, may be found
entirely ecchymosed ; but, as a rule, the extravasations are most marked
and extensive in the left ventricle, and especially on the fleshy pillars.

DIGESTIVE ORGANS.

The mouth, pharynx, and esophagus are always healthy. The
rumen is usnally full of food, and its coats healthy. The mucous mem-
brane alone has been found congested in two cases.

The recticulum, or second stomach, containing semi-fluid material,
has been often found reddened ; but especially in cows which had swal-
lowed nails, wires, needles, and other foreign objects, that are so com-
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membrane is deeply tinged with bile. At others it is the seat of scat-
tered ecchymoses, less numerous and regular than those on the folds of
the abomasum. {

The jejunum and ileum may be reddened throughout on their mucous
surface. Sometimes the redness is in patehes. It is punetiform; and,
in parts, ecchymoses heighten the general color. In one case I found one
of Peyer’s glands somewhat tumefied, but free from any deposit around,
and simply turgid and eongested. The eweum is often extensively ecchy-
mosed, especially on the free margin of the effaceable mucous folds, so
that, when the membrane is stretehed, it has a striped appearance. The
stripes may be of a bright or rusty-red color, but are often blackened, as
we so commonly find, with blood extravasions in the large intestine of
cattle. JThe ileo-colie fold is usually ecchympsed, tumefied, or of a black-
ish color. Seattered petechim are not uncommon, and the tundns of the
ceecnm may be found the seat of marked, ramified redness. The general
appearance of the mucous lining of the colon is often the same. In the
rectum the folds are commonly ecchymosed, and we have found free but
delicate clots adherent to the membrane. The blackened appearance of
the interstitial extravasations is nearly as common mn the rectum asin the
caecun.

The liver, so often the seat of chronic lesion in cattle, such as thicken-
ing and induration of the capsule in spots, is often the seat of fatty de-
generations, and is found congested and heavy in some cases ; whereas
the reverse holds good in others. Reference to the weights of the livers
will show that there is no relation between any distinet state of the organ,
as ascertained by the sealer, and the existence of splenic fever.

The gall bladder is usunally distended with viseid bile, and its lining
membrane is at times the seat of ramified redness. The coats of the gall
bladder have been found, in several cases, much thickened by intersti-
tial, serous infiltration, which, from being retained in the areole of the
connective tissue, had the appearance of a gelatinous mass,

The spleen is uniformly enlarged, as indicated by the many observa-
tions noted in the tables published in the appendix. The weight varies
from two to ten pounds. It rarely exceeds six or seven. One of the
largest Texan spleens, weighing eight pounds, and found by one of Dr.
Ranel’s inspectorsin a slaughtered animal, measured twenty-seven inches
inlength, seven and one-half inches in width, and three inches in thiclk-
ness at its thickest point.

The spleen is of a purplish color, its peritoneal surface sometimes
ecchymosed ; and, on making an incision into its capsule, the pulp oozes
out. A section shows the complete effusement of the usual granular
look, due to the very marked Malpighian bodies, so well seen in the ox’s
spleen.  The seraping with a knife readily forces out the currant-jelly-
like pulp, and leaves the trabeenle free and elear.  In thirty well-marked
diseased spleens, Dr, Mannheimes found only two in which the trabe-
Ei:ﬂﬂ:': were firm and sound.  They were destroyed and completely unrecog-
nizable from any other part of the tissues of the orean.
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CAUSES AND NATURE OF THE DISEASE.

In those parts where the splenic or periodic fever of cattle is enzootic,
the prevailing influences are such as favor the development of intermit-
tent disease in man. There are parts more healthy than others; and
the beneficial effects of constant winds, a dry soil, adequate elevation,
and the introduction of good systems of eulture, tend to make many
regions in the vast countries over which malarious conditions prevail
favorable for the health and prosperity of man. In the most swampy
parts those diseases annually recur with the intense heat of summer
which are known to characterize low and unhealthy lands in all parts of
the world, and these often persist even in the winter season. The bilious
remittent and intermittent fevers in man are represented in animals by
the deadly charbon or anthrax, the black tongue of domestic and wild
ruminants, as also by a marked form of the splenic fever which T am
deseribing.

Texas and Florida have been chosen as resorts for invalids—for con-
sumptive people during the winter. They are econsidered so healthy
countries, that to east a doubt over the salubrity of Texas might lead
any one into difficulties in that State. It is not too much to say of the
State that its acclimatized inhabitants prefer to live there rather than
choose what might be viewed as a healthier climate further north. But
it is impossible for an unprejudiced stranger traveling through the State
not to observe the usnal spare habit ot body, the sallow, yellowish com-
plexion, and the want of activity that prevail among the inhabitants.
There are exceptions and exceptional spots; but any one traveling from
Maine to Texas can satisfy himself that some condition, whether of soil
or climate, is unfavorable to the health of man.

I had not anticipated witnessing the universal indieation of a low
standard of health in animals. Texans pride themselves on their herds
of beeves, on the size cattle often attain, on the masses of fat rolling
over the bones and muscles of steers fed only on mesquite, and they
look on Texas as a center whence the world may be supplied with beeves,

There is every reason for believing that Texas must remain one of the
greatest, if not the greatest, cattle-growing State of the Union. Butits
EROEEeaS and prosperity demand that farmers should be informed of the
conditions which are ever in operation against them, and they will
doubtless bring their intelligence and industry to bear in correcting evils
that are far from imaginary.

Inquiries as to the diseases of Texan cattle in Texas are almost always
met by people of that State by the declaration that cattle are never sick
there ;:—yet a “ norther ” may sweep down and drive the cattle onto a
narrow neck of land, where they have to starve at times for want of
f“r""] 5 “]r””-‘{h‘t'r as in 1864, sometimes destroys thousands; while in the
winter excessive wet destroys the grasses, favors diarrhea, and unless
the cattle can get in the woods and eat some swamp moss, wild
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der is there. I have not failed in a single instance in Texas to trace
this, and I have opened as many as fwenty-six animals per day, weigh-
ing their organs carefully, and watehing closely for these signs. Some-
times the scars of old ulcers are more marked than the erosions on the
mucous folds, and it is not uncommon to find there traces of aneient
lesions about the pylorus, or intestinal opening.

My observations extend further. From fhe earliest age that the calf
feeds on grass, to the oldest that a bullock attains, the morbid lesious
allnded to are found. They grow better and worse, and, in dissecting
a dozen animals, one or two will be found to have blood extravasations,
of a very limited and delicate character, in the pelvis of the kidney, in
the urinary bladder, and in the intestinal mucous membrane. During
the summer, so far as I can learn, more than at any other season, a few
bullocks in a herd may be seen to droop behind, and void bloody urine.
Mr. Lonis Brandt, now a practicing veterinarian in New York, and who
lived twelve years'in Texas, often witnessed these symptoms ; and per-
sons engaged in shipping large quantities of cattle throughout the year,
have told me that they have at times seen the symptoms.

Itis difficult to get at the truth ; butfrom personal observation, and very
_ eareful and numerous inquiries, I am in a position to state that almost
if not quite universally in the States bordering on the Gulf of Mexico,
and for a distance of at least two or three hundred miles inland, the
cattle do not attain the full weight they can and do reach elsewhere ;
that they very commonly appear in blooming health, and are nusually free
from acute and marked symptoms of any disease; that, nevertheless,
these animals are usually more an@mic and less firm than northern cat-
tle, and that, without exception, all of them that I have dissected have
shown the spleen enlarged to twice or thrice its usual weight, the liver
slightly or very fatty, and the true stomach reddened and eroded. The
removal of these animals fo a northern State results, especially as winter
approaches, in a diminished size of spleen, a great deposit of fat and
development of blood and musele; and the cicatrization of the gastrie
lesions,

Side by side with observations made by me in Texas, on the bodies of
animals that had died, and on others slanghtered in apparent health,
must be placed Mr. Ravenel’s researches in relation to the cryptogamic
- origin of the disease. I do not wish to forestall his observations, or the
report of Doctors Billings and Curtis, but certainly it appeared that the
grasses which the animals ate had a healthy aspect, were not infected by
parasitie plants, and could not, on a casual observation, be recognized
as presenting any peculiar character that might account for the ill health
of animals eating them.

Conjeeture is not always profitable, and ¢s yet it is impossible to say
more with certainty than that, in a warm country, where a rich and re-
tentive soil is ever charged with considerable moisture, and where arti-
ficial systems of calture are in their infancy, a general low tone of sys-
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The numbers and dates relating to the several importations at Brondlands
are as follows :

Purchased at— Date of arrival at Brondlands, No.

TOIONO -cmvnmanmcsaacmcnnenasnnssanssan| Moy 31,1868 . coon.ooioonnonno- 499
11 s e B e SRS SRSl 1B 1 L i e e e T 228
L A A s o e B Lo e S et B IV L i i R e 496
LI A R . o e RO EBpB SE S T on Rt S 349
S REITLy  We  dee wie T 3D T | T D T BHE 3 ST TS R e 537
PalOnQu s st et st b e stn s asim e bmavewas| JO0G 26, 1808 con consnciomamanm st 140
POlONG - iviaiacasbadenntote caasmeateass| JuUNe 80,1888, . cacczomns cavanaas 107
T 7 DU S R S et SR e | b SR L SRR E R e 243
87 T S Sy R 7 1 A PR - 241
(3 i b B e L SR sl B e T ke S e R TR 195
T e T e S i et e B gl R 1 R e R A 362
e kUL R L T e o sl BN Lt L - e S B R S e 611
PRI Oy Bl R S TR i Ty R T BGRE  seln a L e e 514

4, 587

Up to the 12th of September, the date of a letter from Drondlands,
thirty-one of the animals had died, “most if not all of them from inju-
ries received in transit.” Out of four thousand five hundred and twen-
ty-seven animals driven or transported in steamers and on railroads,
considering the great distances these had to travel, it is not surprizsing that
some should die; and all which we examined alive appeared healthy
and thriving. That they communicated disease to a very serious extent
is proved beyond doubt; and it would have been important to deter-
mine, by the slanghter of many, their real condition.

On the 6th of August I visited Brondlands a second time, for the
purpose of dissecting a Texan steer which the people of the neighbor-
hood believed would show signs of the disease. We inspected the herds
generally, which still looked in perfect health, but one of the imported
cattle was reported ill and dying. He had reached the farm about the
middle of July, and had not thriven well. It was, as usual, supposed
that he had sustained injuries on the journey. When I saw this animal
alive, he was lying down, with his head stretched on the ground; imper-
ceptible pulse at the jaw, great listlessness and prostration, but pre-
senfing no distinetive symptoms of splenic fever. After death 1 found
that there was an effusion of bloody serum under the jaw. The organs
of respiration were healthy, and the heart sound. The whole of the
stomach and the intestines were normal; as also the liver, gall bladder,
and spleen. The kidneys and bladder exhibited no signs of blood
extravasations, or alteration in the urine, such as is seen in splenic
fever. From the general emaciation of the body, and the absence of
any lesion of disease, it was evident to me that this animal had died of
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referred to above, had crossed the prairie in which the Parish Grove,
Ilinois, cattle, numbering five hundred, had grazed. Within seven or
eight days after the last herd of five hundred cattle had reached Parish
Grove from Tolono, the Illinois cattle began to die. TFifteen car loads
of these had just been sent by rail to Chicago; and, of the remaining
number, few survived. I inspected four sick steers, and it was evident
that the malady would destroy nearly all the Illinois stock. On an
adjoining farm Mr. Edward Sumner had nearly one thousand head of
northern cattle, among which the disease had appeared.

On the 14th of Aungust we visited Mr. Joseph Heath’s farm, near
Oxford, Indiana, and found there one thousand one hundred Texan cat-
tle which had been purchased at New Orleans and Tolono. These had
communicated disease over the road they had passed, and Mr. Heath’s
native stoek, numbering seventy or eighty, were dying fast. We exam-
ined three alive, and dissected two, showing all the indications of splenic
fever.

On the next day, at Reynolds, we visited a herd of over two hundred
Texan steers, which had arrived on the 27th of May ; and disease
appeared at Reynolds the beginning of June. One ear load of the ani-
mals was unloaded at Chalmers, and driven onto J. M. Bunnell’s pasture,
at Reynolds. They remained there only two days; but, five weeks after-
wards, the disease appeared, and killed the whole of Mr. Bunnell’s stoek,
amounting to eighteen head or thereabout. The bulk of the Texan cat-
tle were sent to Kenton’s pasture, three miles from Reynolds, where they
were mixed with seventy-three head of native cattle, Of these, at the
time of our visit, from fifty-five to sixty had already died, and others
were sick.  Cattle on the west side of the track at Reynolds were safe;
but cattle east, between the station and Kenton’s pasture, had died,

It is worthy of special mention here that, for the first time, the trans-
portation of Texan cattle was established in 1868 from New Orleans, by
steamboats np the Mississippito Cairo; and thenece, viathe Illinois Central
road, to the pastures of Illinois and Indiana, having heretofore been sent,
since the war, from New Orleans up the Mississippi to Louisville, Ken-
tucky, with the same results as at Cairo. The first lot of Texan ecattle
was landed at Cairo on the 23d day of April; and between that time
and the 1st of August, when the railway peremptorily refused to trans-
port any more stock, about sixteen thousand animals passed from the
south on that route. At Cairo the splenie fever appeared about the end
of May, or beginning of June; at Farina, early in July; at Tolono, on
the 20th of July; and thence, at later periods, usnally dating five weeks
from the time the Texan cattle were driven onto the roqds and pastures,
where disease afterward appeared. The majority of the eattle, amount-
ing probably to ten thonsand, were handled by the railroad people at
‘Iinlmm; and Mr. Charles Troyford, of that place, who had lost forty-
eight out of ninety-eight Minois eattle by the disease, at the ;

visit, informed me that he had not seen a single Texan stee
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in that distriet was found healthy. At Junction City we found a herd
of sick cattle which had crossed the Texan trails at Salina, having been
used in the west for dranght purposes.  We proceeded to Abilene, the
center of the shipment of Texan steers. It had been confidently
asserted that the stock, driven by easy stages from Texas through the
Indian Territory and unseftled lands of Kansas, had communicated no
disease; buf this we found erroneous, as the indigenous stoek around
Abilene had suffered, and herds had just been seized, from among whieh
we had ample opportunities for examining such cattle, both alive and
dead,

We learned at the Drovers’ Cottage that, scattered along the creeks
at intervals of four or five miles, large herds of Texan cattle could he
seen over a distance of forty or fifty miles. This led us to undertake a
Journey across the prairie, as far down as Big Turkey Creek, near the
Little Arkansas River; and it is but just that publicity be given to the
anxiety manifested, and assistance tendered us in our investigations, on
the part of the gentlemen engaged in the southern trade. Major Call,
who owned two of the largest herds, zealously undertook the HECessary
arrangements for our journey ; and, by this means, we had an opportu-
nity of examining carefully considerably over fifteen thousand head of
cattle, which had arrived at their destination during the months of July
and Aungnst.

In general terms, it may be said that the whole stock indicated how
much better it is for eattle to be driven slowly, where there is an ample
~supply of food and water, than it is to transport them, even for two or
three days, in railway cars. There was a difference in the herds accord.
ing to the speed they had maintained on the Jjourney, and it appears
that an average walk of eight miles daily, over the whole journey, is as
much as the cattle should be subjected to, in order to secure improve-
meént, rather than deterioration, in their condition. The best drovers
avoid shouting and the stock-whip; and much depends on the intelli-
gence of the person who superintends a herd as to the selection of the
best grazing ground, and searching for a sufficient supply of water.
The ereeks, scattered throughout the whole of the prairvie lands of
Kansas, dry up in summer, and cattle must sometimes be driven thirty
or thirty-five miles before water ean be found. This is rare; but, under
the most careful management, the driving of eattle from Texas to any
point on the eastern division of the Union Pacific road at or west of
Abeline, is attended with some such inconvenience, Nevertheless,
wherever proper supervision is exercised that the animals may never be
overheated, it is found that they improve in conditi on, grow stout and
hardy, and are in fit state for slaughter at the end of their Journey on
foot.

Of the stock we examined, two hundred head of Tndian cattle, from
the Chickasaw Nation, were in pastore five miles from Abeline, and all
appeared in very fine condition. The greater part of the remaining
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where it had a natural eolor. The rectum was not discolored, but near
the anus there was a small pateh with a thin film of coagulated blood
on its unabraded surface, and, when the membrane wrinkled by the ac-
tion of the sphineter, the free margin of the folds was streaked with
interstitial deposit of blood. The spleen, of a dark purplish color,
weighed three and a half pounds, and its structure was soft and friable.

The liver was of normal size and color, but the gall bladder appeared
thickened from an exudation of yellow serum in the substance of its
coats. These appeared three or four times their normal thickness. The
small arteries and veins of the mueous membrane were much distended
with dark blood, and there was also some capillary congestion.

The kidneys were healthy. The bladder was moderately distended by
clear-eolored urine, but its mucous surface, reddened at the fundus, was
dotted with small petechiz of a vermilion hue at and around the neck
of the organ.

Failing to obtain further evidence of splenie fever in this and an ad-
Jjoining herd, from a careful inspection of the animals, I determined on
having some of them caught and examined with a self-registering ther-
mometer. Four steers, caught with a lasso, indicated a temperature of
103.4°, 102.4°, 103°, and 104.2°, This indicated a somewhat exalted
temperature for animals which to all appearances were in health; and I
was fortunate in getting an animal that had been used in a wagon driven
quietly to eamp, and them examined, This indicated a temperature of
1032 Fahrenheit. My conviction that the lasso would not vary the
temperature was thus confirmed, and it is hard to reconcile the observa-
tions made with perfect freedom from disease.

The inspeetions of herds grazed on and near the Santa Fé road, and
inquiries among drovers and herders, failed to bring to light any other
cases of sickness or death; and the evidence of Texan cattle suffering
from splenie fever, so far as our observations in Kansas go, rested on the
very marked case examined at Smoky Hill, on the high temperature
manifested by animals in the undoubtedly infected herd, and on the ob-
servations as to the relative weights of spleens in healthy and sick cattle,
reported in the foregoing pages. |

Notwithstanding, however, the favorable report which can be made
regarding the general appearance of southern herds, it is proved by the
experiences of past years, and of this, that they disseminate disease
among cattle north or west of the Gulf States. The impression was left
on my mind, after the first observations of the malady, that the Texan
steers might be found to communicate the disease only for a limited time
after leaving Texas. There is reason to believe that such is the case,
tht:t1g]| we found that two months’ journey, from Texas to the Union
Pacific road, had not sufficed to effect this object. Experiments on this
point would be desirable, though expensive, and demanding much time
aud attention. We were told, however, that the cattle which had in-
dueed so much disease at Farina, on being removed to Loda, were placed

a5
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COMMUNICATION IN STOCK YARDS.

The earlier reports from Cairo stated that the cows in that city had
caught the disease from the Texan cattle in steamboat and railway pens.
Indeed we were informed that many of the Cairo cows had been in the
habit of wandering not only near, but into, the catfle pens, and eating
the hay the Texans left behind them. This is the only observation that
would give color to the view that hay might be a means of propagating
the disorder. Bunt we learned, at Cairo, that Texan cattle had been
loose on the common within the levee, and some stray animals had
remained for some days on the very prairie which is the only pasture
for the cattle of the town. It was impossible to find a single case which
afforded reliable grounds for supposing that the only chance for con-
tamination was in the cattle pens of Cairo.

It may be suggested that eating hay which has been poisoned, must
be as bad as eating prairie grass over which Texan steers have wandered.
But there is this difference, that cattle are not apt to eat hay on which
the excretions of other cattle have been deposited, and they would
attempt to pick up only the elean fodder. On grass lands the growth of
grass, and the washings of the pasture by rains, clear off the filth,
though they may often leave adhering deleterious principles which are
swallowed. A good illustration of this is afforded by the dissemination
of tapeworm, the ova of which are distributed with the exerement of dogs
and other earnivora; and, while the fieces are washed away, the ova
adhere to blades of grass, and develop in the systems of cattle and
sheep.

I would not wish to be understood that I consider it improbable that
hay may, under some cirecumstances, be poisoned by Texan steers, and
afterwards give disease to other stock; but, as yet, no facts prove that
such has been the case. On the contrary, the most reliable, though
accidental experiment, is afforded by cattle fed by Mr. Sherman, of the
Union stock yards, Chicago. He has thirty-five cows which have grazed
all summer, close up to the cattle pens, where thousands of southern
steers have been inclosed, without intermission. Of these cows the
majority have been purchased out of the yards at different times, some
last spring, and some have been in the cattle pens with Texan droves.
On the oceasion of my visit to the yards, I have also seen a Texan calf
placed with the cows; and yet no animals could be in better health than
those in Mr. Sherman’s dairy.

This suggestive case proves, in the most incontrovertible manner, that

. western cattle can be mingled with Texans in stock yards, can graze
. side by side with Texans, if separated by a fence, and cows can suckle
the Texan calves, without becoming affected with splenic fever. I am
not prepared to say that any of the cows purchased by Mr. Sherman
were fed on hay in the yards, while they were in the same pen with the
Texans, but in all probability they were,

- This point has acquired some im portance since the British govern-







SPLENIC OR PERIODIC FEVER OF CATTLE. 121

over the country during these months ? The second is the main reason;
but it is impossible for me to reconcile many observations which I have
made with the idea that heat does not favor the development of the dis-
order. 1t is not sufficient to name it, but it is asserted by practical men
that Texan cattle can be handled most safely when the summers are wet
and cool. The wet may wash the grasses, but the cold seems to favor a
constitutional resistance to the attacks of the disease. A record of the
eases which demonstrate that Texan cattle can be freely placed with
western stock in winter would fill a volume. At Brondlands, Hickory
Grove, near Champaign, and in a host of other places, southern cattle,
purchased last fall, were placed with indigenous stock, have remaimed
with them ever since, and induced no disease. This is very generally
known and admitted. A reporter from Cedar County, Missouri, writing
in 1866, said: *It is thought that our cattle would not take the disease
in the winter season, but this may only be conjecture, as no large droves
have yet been driven here from the south in the winter.,” Of late years,
however, there has been an effort to drive from Texas for the October
and November markets, and we have not heard of a single case where
stock-drivers, up at that time, had done any mischief in Illinois and
Indiana. = Nipping frosts may and do kill the disease, by destroying the
pasture, and compelling people to feed their cattle. This completely
arrests that method of transmission, which I Delieve to be the main or
only one. As soon as western stock is deprived of the pasture on which
Texans have been fed, they are safe; and this is an unanswerable argu-
ment in favor of the views I have promulgated sinee the time of my first
observations. It is not the breath, nor the saliva, nor cutaneous emana-
tions, which are charged with the poisonous prineciple, but the fieces and
the nurine,

It has, however, been very generally remarked that Texan cattle are
covered with the tick. T 6we to the kindness of C. V. Riley, esq., State
Entomologist in St. Louis, a drawing of the tick as found on Texas eat-
tle. Inthe annexed engraving is an upper :
and an under view. As the legs do not
alter in size in proportion to the body, a
view has been given of a smaller specimen NAT I
between the two. This tick belongs to the Fig. 18.
arachnide, subdivision trachearize, and family ixodide. It has eight
fine, jointed legs. 1t is not confined to cattle in the south, and is seen
in many woodland pastures of the United States. For convenience,
f“"] to distinguish this species from izodes reticulatus, I propose to call
1t dwodes indentatus, from the peculiar indentations on the body and
absence of stripes. These ticks pass to the bodies of native cattle, and
‘Emrue:l. The young ticks are distributed in m yriads on the grasses, and
it has been snpposed that the grasses are thus poisoned.*

. I:'”" the scientific description of this insect see Mr. Riley’s remarks on the Ixmlu-u
Bovis, p. 152,
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contact between Texan and southern or western cattle that induces the
malady ; and, so far as recorded observations and my own inquiries at
present extend, the animals contaminated by feeding on Texan trails
have not in a single instance propagated the disease to other animals,
Indeed, I have not met with one instance where sucking calves have
caught the affection from their dams, or from other cows which they
have been made to suck. Many cases have come under my observation
of cattle in Illinois, Indiana, and elsewhere, coming in contact with
Texans through a fence, by drinking in the same water, and even being
housed in sheds with sick natives, and yet escaping the disease. We
must, therefore, distinguish it from the contagious maladies alluded to,
and refer it to another group.

Splenic fever is an enzoitie. It originates in various parts of the
Gulf States. TFlorida cattle driven north are as dangerous as Texans,
deriving the same deleterious properties from the soil on which they are
reared, and in all probability the vegetations on which they feed. In
the south, splenic fever is distinetly indigenous, and, so far as Texas is
concerned, I have satisfied myself that the disease is universally preva-
lent in that State.

Its complete manifestation is readily witnessed in States north of
34° north latitude. Here the malady can no longer be declared
indigenons; but there are numerous instances which can be cited, of
purely enzoitic diseases spreading a certain distance by eontagion. Two
of the most marked instances are furnished us by the malignant anthrax
of Russia, better known as the Siberian boil plague, and the milk-sick-
ness, or trembles, of the United States.

The milk-sickness is due to cattle feeding on low woodland pastures,
where certain poisonous plants abound. It originates only in a very
limited area of country; but the animals may travel, and their flesh and
milk will communicate the disease when eaten by other animals, and
even by human beings. Trembles is, therefore, an enzoitic disorder,
capable of being primarily produced only in definite localties; but the
poison which contaminates the food is capable, through that food, of
attacking a second and a third animal, or as many as partake of it.
There is another striking similarity between the course of milk-sickness
a!ul splenic fever. The animal food, poisoned in the disease-producing
ﬂli':tlll‘it‘,t, may show no signs of disease, unless subjected to a definite
existing cause, such as being driven or frightened. In classifying
trembles among the diseases of the lower animals we should undoubt-
edly place it among the effects of vegetable poisons, and study it as
a very remarkable toxicological phenomenon. I shoulidl be disposed
to deal with splenic fever in the same way. Southern cattle, accustomed
to feed on certain pastures in Florida and Texas, thrive, and their sys-
tf:ms If{-.i:ume charged with prineiples which are thrown off in the excre-
u‘”!“’ for many _WEEkH,anﬂ probably two or three months after they leave
their native soil. Herds of these animals necessarily deposit a large
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attraet decided attention, on the lands which foster the development of
that subtle poison they carry northward. Their systems are not charged
with an inoeulable virus, such as the anthrax poison always is, when
there is a sufficient heat to develop it. The heat, during the summer of
1868, was higher than is usually required for the production of the
anthrax virus, The best and fattest animals in a herd arve the first to
die of anthrax, and death is sudden, unexpected; and an animal in the
apparent enjoyment of health at night is dead before morning, or seen
well in the morning and found dead by noon. Freneh authors speak of
their dying “d’une apoplexie fulminante.” Had the cattle which have
been slanghtered as human food, during the past summer, in Chicago
and elsewhere, been tainted with a true anthrax, as they have been with
splenie fever, medical reports would have developed many instances of
malignant pustule in man, which they have not done. With the ther-
mometer at 1082 or 110° such a result was inevitable.

There is one disease in Europe, which prevails in various parts of the
United Kingdom, and is eommon on woodland pastures during the
spring and summer months, which presents most of the characteristics
of splenic fever. It is the black-water enzoitic hiematuria, or bloody
urine, which on the banks of the Dee, in Aberdeenshire, is termed the
“darn.” The Germans call it * Blutharnen,” “ Rotharnen,” ¢ Maiseuche,”
*Weidebruch,” and speak of it as an enzoiétic occurring in spring and
summer among *“grazing” cattle. It is deseribed as characterized by
bloody urine, and weakness of gait in hind quarters, associated, in some
eases, with intense fever; and in others with the weakness of anwmmia,
or the bloodless state. There is sometimes discharge of a little blood
with the fieces. There is occasionally diarrhea, but more commonly
the excrement is nearly of normal chavacter. After death the bladder
is found distended with bloody urine, the kidneys are dark colored, and
their pelves distended with similar urine; the blood is dark, the liver
usnally light colored; but the spleen congested, and of a dark color;
and there are blood extravasations on the mucous and the serous mem-
brane. Indeed, Spinola speaks of the fourth stomach, and even the
intestines, as very inflamed. It is important and instructive to notice
the circnmstances under which enzoitic hematuria occurs in Great
Britain, and other parts of Europe. Since the introduction of turnip
ﬂushamlry, il ln:i-l_lﬂtll"f hﬂ.-l-! arisen among emva,_v:'hich is usually known as

red water,” after calving, due to the condition of turnips grown on
ill-drained lands, In 1856 T was en gaged in investigating the diseases
of Aberdeenshire and Kineardineshire, for the T lighland and Agriealtural
Society of Scotland., I then distinetly ascertained that tracts of land
of .the same character, and adjoining one anothery grew turnips capable
or ineapable of producing the disease, according to the state of drainage,
Indeed, farmers whose lands were well cultivated were sometimes sur-
Tﬂljﬂli‘ﬂi‘i] by poor people, growing turnips on small plats, or so-called
“pendules,” of the same lands, but without the ady

antages of good
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the soil and vegetation on which they are fed, and the water which they
drink.

Thirdly. That their systems are charged with poisonous principles
which acecumulate in the bodies of acclimatized animals that enjoy an
immunity.

Fourthly. That southern cattle may be driven so that they improve
in eondition; and yet for some weeks, and probably not less than three

months, they keep exereting the deleterious prineiples which poison the -

cattle of the States through which the herds are driven, on their way
north or west.

Fitthly. That all breeds of cattle in States north of those on the Gulf
coast, without regard to age or sex, if they feed on grass contaminated
by southern droves, are attacked by the splenic fever; that the disease
may be, but is very rarely, propagated through the feeding of hay.

Sixthly. That the disease occurs mainly during the hot months of
summer and antumn and never after the wild grasses have been killed
by frosts, until the mild weather in spring returns; that then the grasses
are healthy, and continue healthy, unless fresh droves of Texan or of
Florida cattle are driven over the land.,

Seventhly. That heat and drought aggravate the disease in individual
animals.

Eighthly. That there is not the slightest foundation for the view that
the ticks disseminate the disease.

Ninthly. That the splenic fever does not belong to that vast and
deadly group of purely contagious and infectious diseases of which the
rinderpest, the lung plagne, and eruptive fevers are typical.

Tenthly. That it is an enzootic, due to local inflnences, capable of only
a limited spread, and analogous or identical with the black water of
various parts of Europe.

Eleventhly, That, however warm the weather may be, cattle affected
with splenic fever have not developed in their systems any poison like
the anthrax poison; and that the flesh, blood, and other tissues of
animals are incapable of inducing any disease in man or animals.

Twelfthly, That splenie fever is not malignant typhus or typhoid fever.
That it has no analogne among haman diseases, buf is, however, devel-
oped under conditions which prevail where the so-called malaria injuri-
ously affects the human health,

CURATIVE TREATMENT.

The great majority of epizotic and enzoitic diseases never ean, and
never will, be arrested by the medical treatment of the sick. Even the
benignantepizoiticaphthae, which is rarel y fatal, spreads rapidly through
4 country ; and, in the long run, owing to the certainty and rapidity of
1ts transmission, entails more loss than some of the most fatal di:-ilﬂl.biﬂﬂ.
Splenie fever may be classed among the incurable maladies, inasmuch
as we know of no antidote to the mysterious poison inducing it; and,
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law adopting its own expedients, Dealers and farmers who owned
southern cattle have been threatened, they have been pounced on in the
dead of night, that they might surely be found in their homes; and
there and then they have been requested to attend meetings of indig-
nant and impoverished neighbors. Lastly the stam peding and shooting
of Texan eattle, whenever and wherever they might be seen, have been
the mild alternatives which seem to have satisfied a thirst for revenge ;
or in some instances human life would, in all probability, have been sac-
rificed. Indeed, threats have been numerous, and heavy bonds or the
actual payment of cash for dead, dying, and infected stoek, have alone
saved the persons of traders, commission agents, and farmers, who hap-
pened to have any dealings in long-horned beeves. The prevention of
splenie fever, therefore, implies in many instances the prevention of law-
lessness, and the preservation of the publie peace.

‘We have seen that splenic fever is a malady indigenons to Texas, It
1s there an enzoitic, and whatever may be the plant or plants inducing ;
the disorder, it is indisputable that the conditions prevail there which
are rife in all parts of the world where enzootic blood diseases, fatal
parasitic maladies, and periodic outbreaks of mysterious affections, which
annihilate herds and even depopulate districts, oceasionall Y predomi-
nate.

The extirpation of noxions plants, the purification of streams, the
equalization of the balance between animal and plant life on 3 given f
extent of soil, are agricultural problems which cannot, in Texas, be |
solved for generations to come. Thorough drainage, breaking up pas-
ture lands, fencing off low wood lands which are crammed with a disease-
producing vegetation, are measures neglected in Great Britain, which
will tax the industry and capital of many of the sons and grandsons of
the present race of farmers, north, east, and west, in the United Sta tes;
and how much longer must not the exu berant soil of Texas wait for the
hands and the brains engaged in making two blades of £rass grow where
there was once but one ? Fertile, and reeking with the decay of excess
as it is, we cannot anticipate the time when it will be so densely
peopled as to secure attention to definite sanitary laws which, it not
impracticable underthe circumstances, might be applied for the preven.
tion of splenic fever in Texas, Florida, or wherever else it may be dis-
covered to exist as an enzoitic, .

The question next presents itself whether the trade in live cattle
between the south and the north is to be permitted, TIts annihilation
would effectually prevent such outbreaksas I have had occasion to study;

- but sach an expedient, though it might commend itself to some short-
| Sighted farmers in Ilinois and Indiana, would not be tolerated. Tt ig
Itrue that, notwithstanding all the difficulties experienced in the past,
' Wherever attempts have been made in the south to slaughter, and con-
‘8ign their animal produce to northern and other markets, the time will i

larrive, in all probability, for some such outlet to be secured, But, with
0
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or to eertain stations on railroad lands, where they can be placed alone,
and without coming in contact with other cattle.

There are serious impediments in the way, which may prevent the
adoption of the last suggestion; but, having stated the principles which
should govern legislation in this matter, we must leave the practical
working of any well-matured scheme to those whose interests are at
stake. Thus, if the stock taken from the cars at Tolono (and which
destroyed almost every cow owned there) by the inhabitants had been
unloaded in inclosed yards at a distance from the town, and then driven
through a fenced road on which no other cattle were permitted to pass,
they would have caused no loss. It must be left to local authorities to
state whence, when, and how such stock shall be driven to secure such
isolation; and it will probably be found most practicable, under such
cirenmstances, to limit the traveling of Texan cattle on foot to the
winter season when the grasses are withered and the local stock is
tended at home. Indeed, if a definite tract of prairie ground is devoted
anywhere to the Texan trade, the conditions required for the prevention
of splenic fever consist in the people keeping their cattle on their own
inclosed farms, or in well-fenced yards and feeding sheds,

A visit to the far west will convinee any impartial person that judg-
ment and enterprise can be exercised with a cerfainty of success in
enabling Texan drovers to drive to points on the Union Pacific road,
eastern division, where they can do no harm, Traveling north from
Texas throngh the Indian Nation into Western Kansas can inflict no
injury. With the completion of the Union Pacific road to San Fran-
cisco, it is not improbable that drovers may find it to their advantage
to drive further than they usually do now, and make for other stations -
but, whatever course they adopt in this respect, they can safely relieve
the overstocked State of Texas by utilizing the vast prairies of the west
in their important trade.

The question to settle is whether they should travel earlier in the
season or later. It is my opinion that, if they wish to hear no more of
splenic fever, they should reach Western Kansas in the summer or in
early antumn, keeping their stock fresh on the abundant grasses, and
shipping it east when the packing season commences, about the middle
of October. An experiment on a large seale has been made by Messrs,
MeCoy Brothers, at Abilene, This spot on the eastern division of the
Union Pacific road was selected as the most isolated, and it is situated
within four hundred miles of the Texan frontier, and one hundred and
sixty-three miles west from the State line.

It is east of the sixth meridian, which is the line established by the
laws of Kansas as the limit over which Texan cattle shall not pass; but, by
common consent, the advantages offered by this spot have been hitherto
secured to the Texan trade. The yards were completed by the 5th of
Ee-]:t,emher, 1867, and from that time to the close of the SEA801, one
thousand car loads of cattle were shi pped east from Abilene. The trade,
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The mouth, fances, msophagus, and the first fhree stomachs, were
healthy. The fourth stomach contained a greenish liquid, and its mucous
surface was intensely reddened, with the exeeption of antrum pylori,
which retained its normal color,

The folds of the eardiac end were thickly studded with ecchymoses,
which appeared to have coalesced, and the membrane had in many parts
given way, so as to induce the appearance of small, irregular uleerations.
There was no thickening around the uleers, nor evidence of progressive
uleerated change, but the solutions of continuity seemed due to the dis-
charge of epithelinm and death of the subjacent membrane in the center
of the bloody extravasations. )

The duodenum was of a deep yellow, bile-tinged color. The jejunum
and ilewm were carefully examined throughout their whole extent, and
found reddened. Peyer’s glands were healthy.

The cecum was reddened around the ileo-colic opening, and the colon
had irregular patches of congestion. In the rectum blood extravasations
were found all along the free margin of the folds.

The spleen was of a deep purple hue, weight seven and one-half pounds;
and its structure was so disintegrated that a black mass of pulp oozed out
of the incisions; and with the slightest force nothing remained intact but
the trabeculz.

The liver and gall bladder weighed twenty-seven and one-half pounds.
They were congested, but otherwise apparently healthy. The liver
afforded indications of fatty change. :

The kidneys were of a dark color, and contained bloody urine in the
pelves. The urinary bladder was enormously distended with dark,
blood-colored urine, and weighed with its contents nineteen pounds.
The uterus was healthy, and contained a feetus about a month old.

The brain and spinal cord were carefully examined. The meninges
were generally congested, and the posterior part of the cord, when eut
across, indicated very decided redness of the superior cornua of gray
matter.

Observation II, July 30, 1868.—Cow ; the property of Mr. C. B. Cham-
berlain, of Tolono. This animal was also bled to death and skinned.

The thoracic organs were found quite healthy.

The first and the second stomach were likewise normal ; but the third
was somewhat inordinately distended by dry food, firmly impaected
between its folds. The folds themselves were sound.,

The fourth stomach was congested throughout, but its folds, at the
cardiac end, were of a deep, modena-red hue. In the vicinity of the
pylorus were a couple of small patches of erosions of the mucous mem-
brane.

Tllit small intestine was the seat of ramified redness throughout its
entire length. In the large intestine, from the cwecum to the rectum,
there was a dark, inky-looking deposit of blood along the free edge of
the mucous folds, and between these, at points, the membrane was con-
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sa¢ contained a little yellow serum; and the heart, of normal size, was
extensively ecchymosed around the base of both ventricles. The right
side contained a small quantity of partially elotted blood; and the left
ventricle, also containing a little dark blood, was the seat of extensive
ecchymoses over nearly the whole of its inner aspeet.

The alimentary canal, from the mouth to the third stomach, was in a
normal state. The contents of the third stomach were soft, and moder-
ate in quantity.

The ecardiac end of the fourth stomach was of a dark red color, and
its folds thickly studded with small yellowish elevations, having the
appearance of vesicles, but solid, and apparently consisting in opaque
epithelial enlargements. The pylorie end was of normal color and free
from erosions or other signs of disease,

The small intestines, of a pinkish hue externally, were intensely
reddened on their mucous surface. There was general capillary con-
gestion, and the ramified character of the red tinge was most marked.
One of Peyer’s glands had an elevated and somewhat thickened appear-
ance. The color was rather less deep than the adjacent membrane, and
on making an ineision into it there was no evidence of deposit beneath
it, or noteworthy change in struecture.

In the ceenm a very marked eechymosis surrounded the ileo-colic

opening, and several marked blood extravasations, well eircumseribed
and limited in extent, existed in the colon and rectum. The liver and
gall bladder weighed twenty-nine pounds. The strueture of the liver was
congested, and betokened active changes in the shape of fatty degener-
ation. :
The spleen was dark, friable, and weighed eight pounds. The two
kidneys weighed four and one-quarter pounds, and were of a dark red
color. The bladder was much distended with bloody urine. Its mucous
membrane was congested at the fundus.

The cranium was opened and its entire contents found abnormally
vascular,  On removing the brain the dura mater was found studded
with bright vermillion blood spots, about the size of an ordinary pin’s
head. The medulla oblongata was healthy. The gray matter in the
cerebellnm was of a very decided reddish hue; but the consistence of
both white and gray matter appeared normal. The cerebrum showed
very marked puncta vasculosa on making hovizontal sections of its
hemispheres,

Observation V, August 1, 1868.—Red cow ; the property of S. I,
tandolph, of Farina. Died at 2 p, m., and examined at 5 p. m. Caday-
erie rigidity marked. Respiratory passages healthy. On opening the
chest it was found that the right lung collapsed imperfectly ; it was
palish, and the seat of interlobnlar emphysema on its upper border, and
between the middle and the inferior lobe. The left lung was somewhat
ecchymosed. On the surface of half a dozen lobules there was a dark,
flea-bitten appearance, whicl corresponded with considerable L'll]l;._‘,'t:b'-
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the night; and, as the post mortem indicated, from hemorrhage from the
spleen.

Observation VII, August 7, 1868.—Steer; the property of Mr. P, Har-
ris, of Champaign. Organs of respiration healthy. General aspect of
heart normal. Right cavities containing a little blood, and free from
ecchymoses On the fleshy pillars of the left ventricle there was marked
and diffused extravasations of blood. The anterior part of the ali-
mentary canal, as far down as the third stomach, was quite normal.
The fourth stomach was slightly reddened ; and, at the eardiac end, the
folds were studded with small, yellowish eminences, as deseribed in a
previous case. The pyloric end was the seat of marked and numerous
erosions. The intestinal tract was quite healthy, with the exception of
slight redness of the mucous surface of the small intestine,

The liver and gall bladder were normal,

The spleen was at least twice its natural size, of a dark color, and soft-
ened structure.

The kidneys were dark-colored from congestion, and the bladder very
much distended with urine of port-wine color.

On severing the head from the neck, it was found that around the
dura mater, in the foramen magnum, there was an exudation of yvellowish
lymph, studded with nunerous confluent petechie of a very dark color.
On removing the brain it was found of normal consistence., The spinal
cord in the dorsal and the lumbar region was reddened, especially in the
upper horns of its gray matter.

Observation VIII, August 7, 1868.—Steer; also the property of Mr.
P. Harris, of Champaign. Killed for the purpose of disseetion. Organs
of respiration healthy thronghout. Heart slightly ecchymosed on the
outer surface of the ventricles. The right side contained a small quan-
tity of fluid blood, with slender clots somewhat adherent to the auriculo-
ventricular valves. Left ventricle empty and healthy,

Pharynx, gullet, the first and the second stomach, healthy., The third
stomach impacted with dry food. The fourth stomach of a deep red
color over its cardiac folds, and studded somewhat with small, grayish
eminences of the size of ordin ary pins’ heads. The mucous surface of
the pyloric end, wherever it was whole, was of normal color; but it was
freely spotted with very distinet erosions of irregular shape, dark in
the center; and the largest of these was on the pyloric gland and
extending on the transverse fold at the pylorie opening. The duode-
num, and indeed the entire small intestine, was found with the mucous
surface congested. The cecnm, colon and rectum, throughout their
entire length, were reddened within, and ecchymoses were freely dis-
tributed over their whole interior, The liver and gall bladder were
normal,

JT}"“' spleen was dark colored, soft. and thrice its natural size. The
kidneys were somewhat congested, and the urinary bladder, though
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Organs of respiration healthy.

Heart of normal appearance, with the exception of slight ecchymoses
in the left ventricle,

Mouth, fances, gullet, and first three stomachs healthy. Fourth stom-
ach of a dark red color over the folds at the cardiac end, which were
thickly studded with small, cireular ecchymoses; and, wherever these
congregated, the epithelium was detached, and the membrane exposed
of a brownish red color,

Many of the isolated ecchymoses had abrasions in their centers; and
the red areoli around the erosions sometimes spread out irregularly,
The abraded surface, in various parts, had the green contents of the
stomach firmly adhering to them. The pyloric end was, to great extent,
free from congestion, but was studded with erosions and zigzag fissures,

Three of the abraded spots were much larger than the rest, extending
to an inch and a half; and one to three inches, in length, by an inch and
an inch and a half in breadth.

Over the larger abrasions a seab had formed, to which the food was
adherent. The irregular ulcers of the edges were red, but flat, and with-
out tending to thickening or erosions,

The small intestine was congested throughout the fundus of the
ce&cum, of a deep red color; and over the whole mucous surface of the
colon there was ramified redness.

In the rectum there was blood extravasation in the substance of the
mucous membrane, along the margin of the longitadinal folds.

The liver and gall bladder weighed twenty-one and a half pounds, but
offered no sign of morhid lesion, beyond fatty change in the gland.

The spleen, of a dark color, with softened pulp, weighed five and a half
pounds, :

The kidneys were turgid with blood, and the urinary bladder much
distended by bloody urine.

The cerebro-spinal centers were healthy.

Observation XII, August 11, 1868.—Red cow ; the property of L. R.
Hastings, Chicago. This cow had been sick about a weel, and was
killed, by effusions of blood, for the purpose of dissection.

The organs of respiration, the orgams of deglutition, and first stomach
were healthy. The second stomach contained many foreign objects, such
as nails and wires; and one considerable piece of iron wire perforated
the fundus. The mucous membrane was of a dull, dirty-red color over
its whole surface,

The third stomach was healthy. The fourth stomach, reddened at its
cardiac end, was studded, over the whole of its transverse folds, with
grayish-yellow eminences of the size of an ordinary pin’s head, as pre-
viously deseribed. The pyloric end was also somewhat congested, but
studded thronghont with irregular uleers, four of which were of consid-
erable size, and near the intestinal opening, There was ramified red-
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signs of intense congestion, and the punecta vasculosa of the eerebrum
were very marked.

Observation XIV, August 13, 1868.—Red steer; the property of Mr.
Joseph Heath, near Oxford ; killed for dissection.

Organs of respiration healthy. Hearthealthy and free from petechize.
The mouth, pharynx, msophagus, and first three stomachs were found
healthy. The cardiac end of the fourth stomach was of a deep red color,
some of the folds ecchymosed, and some of the dark centers of the ee-
chymoses had sloughed. The pyloric end was much less congested,
but its entire surface more or less abraded.

The exposed vascular membrane was of a dark red color, and the food
firmly adhering to it.

Both small and large intestine indicated some congestion of the
mucous lining.

The liver was considerably enlarged, much engorged with blood, and
was fatty.

The spleen weighed five and a half pounds, was dark in color, and
friable in consistence.

The kidneys were congested, and the bladder largely distended with
bloody urine,

Observation XV, August 14, 1868.—Red steer; the property of same
owner; also killed for dissection,

With the exception of slight ecchymoses of the pleura on the anterior
lobe of the left lung, the organs of respiration offered no indications of
disease.

The heart was of normal size, but appeared more flabby than in health.
The right cavities contained a little fluid blood, and the columnae car-
ne® of the ventricle were slightly ecchymosed. The blood-staining of
the endocardinm was much marked on the fleshy pillars of the left ven-
triele.

The organs of deglutition, the first, the second, and the third stom-
ach, were quite healthy. The fourth stomach not quite so much con-
gested as nsnal, but its cardiac folds were studded with Very numerous
ecchymoses, many of which were perforated in their centers. The pylo-
ric end was also somewhat congested, but the erosions were more marked
and extensive than on the transverse folds of the cardiac end. Near
the pyloric opening were several small ulcers, to the surface of which
the gastrie contents had adhered,

In the intestines, the only lesions discovered were a numbér of puneti-
form ecchymoses in the rectu m, especially near the anus,

The liver was fatty, much engorged with blood, and appeared greatly
increased in size,

The spleen weighed four and a half pounds, was of a dark eolor, and
its structure softened,

The kidneys were of a deep red color, and the bladder much distended -
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granular lymph, near the surface, extending in one instance to half an
inch in depth. There was also marked evidence of fatty degeneration.

The gall bladder was the seat of extensive, ramified redness on its
inner surface.

The spleen, of a dark purplish tint, weighed six and a half pounds.
Wherever an incision was made, its softened pulp exuded without pres.
sure.

The kidneys, paler than usnal in this disease, weighed three and one-
quarter pounds. They were free from ecchymoses.

The urinary bladder was much distended with bloody urine.

The cerebro-spinal meninges were intensely congested. -

The gray matter of the brain was reddened, and the puncta vaseunlosa
in the oval eenters very marked.

Observation XVIII, August 24, 1868.—Black steer; the property of
Messrs. Palmer and Perry. Died during the day. Post-mortem exam-
ination at 6 p. m. Respiratory passages normal ; cadaveric congestion
of left lnng. On opening the pericardium, the heart was found exten-
sively ecchymosed at the base of the right ventricle, and over the origin
of the pulmonary artery. The right cavities contained a little dark,
semi-fluid blood. The left side was nearly empty, but on the columnge
carne® of the ventricle there was a dark purplish tint of the endocardium
from extensive extravasations of blood in and beneath its structure.
The digestive organs anterior to the true stomach were sound. The car-
diac end of the abomasum was of a diffuse red color. The mueons
membrane of the pylorie end was of normal color, wherever it was not
eroded, but it was studded with between twenty and thirty abrasions
of the epithelium, exposing the vascular membrane in patches varying
from one-fourth to one and one-half inch in len gth, and usunally longer
than broad. The duodenum was turgid with bile. The jejunum was
extensively ecchymosed on its inner surface, The largeintestine healthy,
except some extravasation on the rectal folds.

The liver and gall bladder, of general normal look, but congested,
weighed twenty-seven pounds. The gall bladder was distended by
inspissated bile. The gland itself was softened by fatty change. The
spleen, dark and softened, weighed seven and one-fourth pounds. The
kidneys were intensely congested, but not ecchymosed. The bladder
was full to repletion of bloody urine, but its coats were normal. Dark-
ness precluded the examination of the brain and spinal cord.

Observation XIX, August 26, 1868.—Two-year-old roan steer; the prop-
erty of Mr. Richard Callahan, near Abilene, Organsof respiration healthy.
Heart flabby and blood-stained on the posterior ventricular furrow. In-
terior of right side unchanged, but on the septum, and flesh y pillars in
the left ventricle, were extensive ecchymoses,

On opening the abdomen the peritoneum was found studded with
punetiform ecchymoses,

Organs of deglutition and first three stomachs normal. The eardiac
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ferred by its inoculation under favorable circumstances, to healthy people,
and indeed to all warm-blooded creatures; but there are indigenous mal-
adies, somewhat allied to the splenic fever of cattle, developed under like
conditions, and eapable of moderate extension from the distriets where
they originate spontaneously. But the cattle in the south are affected
with a malady that is not inoculable, that is not propagated by the bites
of insects and by the transference of decomposed or poisoned blood and
tissues into the structures of healthy men or animals, and manifests in its
method of propagation more of the features of cholera than of other prop-
erlyrecorded malady. Itdoesnot belong tothe group of epizoitics proper,
or contagious diseases like pleuro-pneumonia, rinderpest, and the varied
forms of variola. It is not an infectious disease ; and the single observa-
tion reported by the New York commissioners cannot ontweigh the hun-
dreds we have observed and carefully traced, and which indicate that the
cattle are not discharging, by their breath or skin, into the air around
them, the principles capable of perpetuating the malady. The plagues
proper spread regardless of soil, climate, food, geological formation,
altitude, &e., wherever sick animals approach or touch healthy ones.
Splenic fever is not communicated by a cow to its calf, and is absolutely
stopped by a fence, unless some accident leads to the mingling together
of the southern animals with others they are capable of inj uring. The
malady, engendered with peculiar virulence in western or eastern cattle,
1s not, unless exceptionally—and no properly attested exception has
come to my knowledge—communicated by these to other amimals that
have not traversed the trails of Texan and other southern herds. Tt is &
modification, a poisoning of the food and possibly of the water tainted
by the manure of the southern cattle, whereby the malady is transmitted.
It is thus with human cholera. I do not wish it to be understood that
splenic fever is at all allied to cholera beyond the peculiar and ordinary
method of propagation from certain centers. We know nothing of
the spontaneous development of cholera and the centers whence it
springs. We ecan witness the independent and primary produection of
the Texas or Florida fever by transporting western or eastern cattle to
the south, where, fed on the pastures apart from at.herziniumls, they con-
tract the disease and die.

Annnally the Texan steers suffer, so far as my observations on eattle of
all ages go, from this same local influence, which, in their acelimatized
systems, does not usually lead to death. There is doubtless somethin g
tangible and ponderable, which some future chemist may reveal, that ren-
ders the grasses, and maybe the waters, of the south so deleterions,

The disease, therefore, to which the third of the annexed reports refers,
i# an indigenous or enzoitic malady, susceptible of moderate extension
by the manner in which the grasses of healthy regions are modified by
the manure scattered hroadeast from the systems of southern herds, It
is not a contagions plague, and will probably cease when the agriculture
- of the south is fairly and fully developed.
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diffienlt it is in healthy animals to canse any great deviation from a nor-
mal ﬁ:f-il-tll:litl'f[, even during the hottest days of a western summer. Com-
parative observations on a number of animals at the same time consti-
tute a valuable and essential test. 1t was, however, striking and strange
that in examining Texan cattle canght with the lasso, the temperatures
obtained were the same as those among work cattle of the same herds,
and which could be handled readily near the wagons. Observations of
this kind are referred to in'the report on splenic fever.

The best part—and only one which should be chosen—for the insertion of
the thermometer, is the rectum. The instrument must be introduced as
nearly as possible to the same extent i all cases, and retained in situ at
least three minutes. Animals are apt to defecate soon after the ther-
mometer is passed in, and the rectwin then remains passive for a time,
This necessitates the withdrawal and reintroduction of the instrument,
and the time required for the observation must be taken from the sec-
ond intromission.

By this means animals in apparent health, grazing and moving in
perfect comfort, are often found sick; and in the case of a contagious
disease like pleuro-pneumonia, this timely warning is of the highest
moment.

_In relation, however, to the nature of a malady, much is taught us by
the thermometer. The periodic fever of southern cattle begins, like the
rinderpest, with an inereased heat of the body. The local changes ap-
pear secondary to the general fever, though it is difficult to estimate the
time that elapses from the first exaltations of temperature to the loeal
manifestations. TIn pleuro-pnenmonia it is probable, and indeed our
observations are almost conclusive on the point, that there is first a local
change and commencing deposit. A material grows and penetrates,
charged with and dependent on the presence of a specifie poison, and
when it has sufficiently involved any important parts and become com-
plicated with ordinary inflammatory changes, the general fever sets in.
An elevated temperature is, however, observed in this disease long before
a farmer or dairyman suspects that an animal is affected. This is the
only way in which some latent eases of pleuro-pnenmonia are recognized.

Scientific men have hitherto failed in tracing the distinetive charac-
ters of organic poisons which differed from each other, and only recog-
nized by the very different effects produced on the animal economy:.
Some attack a single species of animal ; ofhers induce the same disease
in a number of species. The lung-plague poison induces its character-
istic effects on cattle; the poison of hydrophobia, most readily commu-
nicated among feline and carnivorons animals, is deadly to the omnivora
and vegetable feeders. Of the peculiar principles which tend to the
diffusion of those diseases which are known to us as indi Zenous in cer-
tsfin latitudes, and which we must distinguish at all times, in classifying
diseases, from the contagious maladies of 10 known primary source, we
have two equally remarkable instances in the splenic fever of the south,
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Fourth state, eryptogamie fever. Here the toxic principle is precipita-
ted in the incubative stage, either in the liquids or in the solids, in the
int.eri'-.}r, and in a manner whereby it determines a more or less intense
and very various reaction, according to the kind of fungus and the system
which is affected ; thence the different forms of typhoid fevers, such as
epizodtic aphthee, grippe, the contagious typhus of cattle, suette miliaire,
;gaugl'mmus pleuro-pnewmonia, variola, scarlatina,” &e.

M. Plasse heralded forth his great discoveries in terms of no doubt-
ful meaning:  (est & la médicine vétérinaire qu'il dtait réservé dar-
river & ces grandes décowvertes.” It might be thought that he had
arrived at this result after long and painful researches on eryptogamic
botany, and demonstrating, the presence of the lower forms of plants in
the tissues of such animals, or in the food which communicated disease.
Suffice it to say that M. Plasse’s observations referred rather to the
character of seasons and localities remarkable for the development of
eryptogamic vegetation, and suppposed to induce epidemics and epi-
zaitics, He has recorded some observations on intestinal disturbance,
induced by grasses and grains attacked by fungi which he does not
name ; but, apart from these imperfect records, his entire work is based
on the erudest hypotheses. %

It is not my objeet here to give a history of the eryptogamic theories
in relation to the origin of disease, nor to review the able work of
Charles Robin on the parisitic plants living on man and animals, nor
analyze the observations of Swayne, Brittain, Budd, Baly, Sull, Griffith,
Bennett, Robertson, Graves, Swain, Salisbury, Hallier, Richardson,
Duvaine, Du Bary, and manymore.” Apart from the views enunciated and
slender facts recorded, it seems to me essential to the completion of the
work undertaken to attempt some means whereby it might be shown
whether the periodie, or Texas, fever and the lung plague did owe their
origin, as alleged by the New York commissioners for the first, and Hal-
lies and Weiss for the second, to a peculiar eryptogamic vegetation.
When in the west last summer I had occasion to recommend an investi-

gation of the causes of the prevailing eattle fever in the South ; and on

its being resolved that I should visit Texas for the purposes of this
inquiry, I obtained the assent of the Commissioner of Agriculture to the
selection of Mr, I W. Ravenel, of Aiken, South Carolina, so well known
48 an enthusiastic and reliable observer and collector in the field of
eryptogamic botany, to accompany me.

At the same time, Dr. J. 8. Billings and Dr. E. Curtis, whose attention
has been specially directed to the cryptogamie origin of disease, offered
t0 co-operate with me, if I would supply material for satisfactory experi.
ments regarding the two diseases named, B y a fayorable arran gement
between the agricultural and army medical departments, these reports

are now enriched by observations of the most reliable and interesting |

deseription.
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LETTER FROM H. W. RAVENEL, ESQ.

To the Commissioner of Agriculture, Washington, D. C.:

Smk: In accordance with an invitation to accompany Professor Gam oee
to Texas, and to malke an examination of the botany of the country where
he investigated the cattle disease, and especially to direct attention to
the lower cryptogamic flora, the fungi, and algae, and also to examine
the grasses and other plants furnishing food for cattle, T reached Gal-
veston on the morning of the 28th of Mareh, and proceeded at onee to
Houston to join Professor Gamgee.

After making a cursory examination into the pastures in the neighbor-
hood of Houston, I accepted an invitation from Colonel Ashbell Smith
to visit his farm at Galveston Bay, Harris County, and reached that
place on the 30th. Here I had an opportunity of seeing a variety of
soils, prairi¢ as well as heavily timbered land, the latter rather rare
in this part of Texas. Colonel Smith offered me ample facilities for
investigation, and from his long residence in the country, and exten-
- sive information, I was enabled to derive much benefit, I spent five
days at this place, and made large collections of fungi and some few
grasses. I made an examination also of hay which had been cut last
summer and stacked in the fields. It was perfectly sound, and of bright
and healthy color, without any indication of mouldiness or parasitic
growth. The hay was cut from a body of prairvie land inclosed by a
fence, a portion of which had been burnt off for the purpose. The
remaining portion in the old dried grasses of the last season presented no
different appearance from dried grasses in similar situations; nothing to
indicate any increased growth of parasitic fungi, or of having .suffered
from that canse. Colonel Smith was good enough to furnish me with
notes of his place, which I append, to give an idea of the quality and
sitnation of his lands:

“The Evergreen estate is situated in the 290 49/ north latitude, at the

head of Galveston Bay, within the debouchure of the united waters of
Buffalo Bayou and the San Jacinto River, over Clopper’s Bar, and on the
east side of the river. Itis washed in its rear by the Cedar Bayou, which
empties into Galveston Bay some two miles lower down. This bayou is
from twenty-five to thirty feet deep. There is searcel ¥y any swamp or
bottom, properly so called. The geological formation is alluvial. The
soil on the San Jacinto or bay side is chiefly a sandy loam. That at the
Cedar Bayon is a very black, stiff soil, and commonly known in this State
as ‘hog wallow,” from numerons depressions of the surface as if made
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FUNGI OF TEXAS. , 171

the country was beautiful, with a gentle rolling surface sothe fifteen or
twenty feet above the waters of the bay, thickly covered with grasses
and flowering plants; and, interspersed with elnmps of the graceful mes-
quite tree, (Algarobia glandulosa,) it presented the appearance of a well-
kept lawn. On these prairies the grasses were much further advanced
' growth than further north, and I added to my eollection many I had
not previously seen, and especially one or two species of mesquite grass.

On our return to Indianocla, about one hundred and ten miles north of
Corpus Christi, we went out some twelve or fifteen miles into the coun-
try—all prairie—and here I was also enabled to add largely to my col-
lection of grasses and other phaenogamous plants. I saw but few eryp-
togams either at Corpus Christi or Indianola, a few lichens and two or
three species of fungi comprising all from those localities, These prairie
grasses were as free of eryptogamie growth as those about Houston, and
although my attention was specially directed to them, I could see
nothing to excite suspicion as to their being differently affected from
grasses in other places. There were certainly no entophytal fungi infest-
ing them at that timne in sufficient quantity to attract my notice.

‘The Jands which I saw in Texas were all fertile, some of them ex-
tremely so. Most of the surface was of a fine clayey loam, in some
places rather tenacious. TFrom this cause during a wet spring, as the
last one was, it was difficult to prepare for eultivation. I was informed |
along the coast that the best pastures and the most nutritious grasses |
were found higher up, from fifty to sixty miles above, and there are the |
best grazing lands. |

Abont Houston the grasses are killed for a few months during winter, |
but at Corpus Christi and along the southern coast they remain green |
and furnish good pasture all the year round. I here present an analysis E
of my collection of fungi according to their natural orders, and a com- g
parison with those of Rev. Dr. Cuartis's North Carolina collection, the *
only full catalogne published in the United States : é

Orders. Texan. Fungi. N. Carolina. |  Fungi.
No. af species. | Pereentage. | No. of species. Porcentage. :
Hymenomycetes . ... ... G4 a9 935 29 s
ABcomyeetes. .. .. ... ... 151 52 715 3
Gasteromycetes ... ... ___. 13 4 150 6
Hyphomiyeotes. ... _..... 26 9 , 188 8
Caniomycetes . .... ...... 28 ] HER 14

My whole colleetion amounts to three hundred and fifteen numbers ;
but deducting for species too old to be determined, and some represented
under other numbers, thirty, the whole number may be estimated at ﬁ
abont two hundred and eighty-five good species, i
It will be seen by the above comparison that the Texan falls below the |
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table in their nﬂ;,-nre, as being developed from and capable of reprodue-
ing certain common fungi, popularly known as rusts, smuts, or molds,.

To prove the fruth of the latter statement, experimments have been
made by various investigators on the principle of placing the fluids con-
taining the micrococcus in the proper conditions as regards warmth and
moisture for the development of fungi; supplying the germs with suita-
ble pabulum for their nourishment, and adopting snch precantions as
are possible against the fortuitous introduction of spores of fungi from
the atmosphere. And if under such circumstances a mold or mildew
appears upon the suspected matter, the argument is that such mold
necessarily spran g from the micrococcus granules as its parent germs,
and therefore represents the perfect fungus of which such micrococens
is a special form,
~ Now, since the spores of the common molds are almost omnipresent,
the conclusiveness of all such experiments must depend upon the possi-
bility of showing that all extraneous bodies have been perfectly excluded
from the fluids enltivated.,

In detailing our own experiments in this direction, therefore, we give
a somewhat minute description of the apparatus and processes employed ;
partly that the value of the results obtained may be judged by it, and

in part becanse it may be of use to others attempting a similar line of |

research.

The first thing to be done is to obtain the suspected fluids in a state

of purity, without risk of contamination by spores floating in the
atmosphere, and in such a manner that they can be preserved for some-
time without risk of material change.

To effect this we take a glass tube three-sixteenths of an ineh or so in
diameter, seal one end by the flame of a lamp, and, at a point about three
inehes from the sealed end, draw it out to a slender tube. (Fig. 14-a.)

The tube is then held nearly upright in the flame of a Bunsen burner
until the whole of the sealed end up to the narrow neck is red hot. The
part in the flame is held with pincers, the other end in the fin gers, and
when the requisite heat is obtained the slender neck is rapidly drawn to

4 point and sealed. We L ]
now have a pointed, her- }
metically-sealed tube, 4 .

(Fig. 14-b,) in which there Fig. 14.

i8 a partial vacuum, and in which by the red heat all organic matters
have been destroyed,

This we call g « vacunm tube.”

Suppose, now, that we want some hlood for experiment. As soon as
ﬁoﬂ.‘ﬁhlf! after the death of the animal, lay bare the jugular vein, prick it
ith a lancet, introduce the pointed end of the tube and brealk it off
within the vein, pressure being at the same time made upon the vessel
from above and below towards the opening, by the fingers of an assist-
ant. The blood will rush into the tabe, and if it has been properly
made, will fill it for three-fourths of 168 Tength. Than. holdine s 18 stk 1
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ealled culture apparatus were employed. This last was made as fol-

" lows:

In a tlat glass capsule, six inches in diameter and one and a half inch
high, is placed a poreelain stand two inches high, on which is laid a glass
plate, which serves as a shelf to hold wateh glasses, growing slides, &e.
In the capsule covering the stand and plate stands a bell-jar, closed at
the top by arubber cork or corlk
dipped in paratfin, through
which passes a tube bent and
packed with cotton, as in the
isolation apparatus. (IFig. 16.)
When in use the external space
between the bell-jar and the
capsule is filled with a strong
solution of permanganate of
potash. We thus obtain a moist
chamber, which, by means of a
water bath, can be readily kept
at any desired temperature.

The above-deseribed forms of
apparatus are essentially those £
nsed by Hallier, but he provides
for drawing inte the flask or
bell-jar fresh air, which he puri- |
fies from foreign matters by
causing it to pass through FIG. 16
aleohol or a solution of permanganate of potash. It seems to us
that this plan gives more complexity and trouble without additional
security, for we have repeatedly cansed spores of various species of fungi
to germinate after they had been one or two minutes in aleohol ; and
spores being not easily wet by water, they would readily pass without
injury in a bubble of air drawn through any aqueous solution. The risk
of spores passing through an inch of dry cotton loosely packed in a tube,
unless by the aid of a strong and long-continued current of air, is proba-
bly very small.

Of course the most satisfactory proof of the presence of fungus germs
in the blood would be to see them actually develop under the microscope,
and produce the forms by which they could be identified. To this end
we have made use of the various forms of growing slides known to
microscopists, but with not very satisfactory results. For the, general
purposes of a growing slide, that which has given the most satisfaction
is made by laying on an ordinary glass slide, three inches by one, a piece
of thin, fine, white blotting paper of the same size, with an opening in
the center three-fourths of an inch in diameter, or a little less than that
of the thin glass cover used. The edges of the paper may be cempgnted
to the glass with a little Canada balsam, although this is not necessa L'y
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BSERIES [—EXAMINAPIONS OF BLOOD AND SECRETIONS FROM CATTLE
AFFECTED WITH CONTAGIOUS PLEURO-PNEUMONIA.

A cow four years old died with the usnal symptoms of pleuro-pneu-
monia, near Washington, on the 10th day of February, 1869. Examin-
ation made twenty minutes after death. The lungs were stuffed with
exudation, and the pleural cavity contained a quantity of turbid, very
fetid liquid, which, under the microscope, appeared full of actively mov-
ing monads and bacteria. No communication was found between the
lung and the pleural cavity, but it is not positive that such did not exist.
The blood, under a magnifying power of twelve hundred diameters, pre-
sented no abnormal appearance. Vacuum tubes were filled with the
blood, and specimens of the pleural fluid and of the bile were also pre-
served. The latter presented no unusual appearance under the micro-
seope. ;

Experiment 1, February 10, 1869.—Three six-ounce isolation-flasks

were preparved ; an ounce of Tourtelot’s extract of beef placed in each,
boiled five minutes, and allowed to cool to 90° Fahrenheit. To the
first were added the contents of one of the vacuum tubes from the
cow above referred to; to the second that of a tube of blood from a
healthy cow; to the third, nothing. The flasks were then placed in a
“water bath, and kept at a temperature of 85° Fahrenheit. On the 14th
rof Febrnary the flasks were opened. No. 1 contained large numbers of
imotionless bacteria, single and in pairs. No. 2 contained a very few of
ithe same. No.3 contained none. The flasks were kept one week longer,
rat the end of which time there was no change from the appearances
rabove mentioned,

Experiment 2, February 10, 1869.—Six watch-glasses were arranged
as follows: No. 1 contained pulp of fresh lemon and pleuro-pnenmonic
'blood. No. 2 contained pulp of fresh potato and pleuro-pneamonie
'blood.  No. 3 contained pulp of fresh lemon and healthy blood. No. 4
‘eontained pulp of fresh potato and healthy blood. No. 5 contained
\pulp of fresh lemon alone. No. 6 contained pulp of fresh potato alone.
All the wateh-glasses were placed in a culture apparatus, which was
lkept at 80° Fahrenheit in a water bath., February 14th a beautiful
igrowth of aspergillus glaucus (Lk.) and penicillium glanenm (Fr.) appeared
tonwateh-glass Nos. 1,2, 3,5, and 6; most profusely on Nos. 1and3. Watch-
iglass No. 4 contained nothing,

Experiment 3, February 10, 1869.—Six watch-glasses were arranged :
‘three with pulp of lemon, and three with potato. To four of them a
few drops of the plenral liquid were added, They were placed in the
cenlture apparatus, and in four days aspergillus and penicillinm were
in fruit in all.

E{tpeﬁmant 4, February 10, 1869.—This was a duplicate of experiment
, with the exception that bile was used instead of blood. At the end
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wenty-four hours a few small cells were seen in slide B, which rapidly
developed into ordinary yeast, continning to bud and inerease for four
days. The fluids in watch-glasses 4 and 5 rapidly putrefied, and were filled
with bacteria and monads. In watch-glasses 1 and 2 and growing slide
E no change had oceurred in eight days. In the others a few motionless
bacteria appeared on the second day, after which there was no change.
The precautions taken in this experiment to exclude extraneous bodies
were great, embracing every point which could be thought of as liable
to lead to error. In April one of the tubes containing lung serum from
flus cow was given to Mr. Reid, residing near Washington, and with its
‘contents he successfully inoculated several cattle, producing in each case
the same effects, and, judging by the after results, conferring the same
immunity against the disease as if perfectly fresh virus had been used.
‘The Jugular vein from this cow, which had not been opened, was sus-
pended in a glass jar, closed with a cork dipped in paraffine. This was
kept at the ordinary temperature of the room and in diffuse daylight.

June 3, 1869, the jar was opened and the contents examined. The
‘serum had drained from the vein and collected in the bottom of the jar,
was of an offensive odor, and contained bacteria, moving and at rest.
No trace of mold on the outside of the vein The contents of the vein
showed no bacteria or molecular forms.

The contents of the vein and the serum which had drained from it
were cultivated upon various substrata and in the several forms of
- apparatus, with the usunal results, viz: luxuriant development of eryp-
‘tocoeens and penieillium.

On the 3d of June, 1869, three months after it had been put up, one
-of the vacuum tubes of blood from this animal was opened, and the con-
tents earefully examined; they could not be distinguished from freshly
eoagulated blood; the corpuscles were perfectly normal, and there was
no trace of bacteria or micrococeus.

This blood was cultivated on growing slides and in the beaker isola-
tion apparatus—in one case with negative results, in others with the
productions of the usnal penicillium forms. Healthy blood kept for the
same time and treated in the same way gave the same results.

Other experiments were made with the pleuro-pneumonic fluids by
cultivating them with solutions of cane and grape sugar, which will be
referred to subsequently.

Lhe general conclusion from all the observations and experiments we
have made is, that in the contagions p]euru-ﬂnenuu:mia of cattle there is
no peculiar fangns germ present in the blood or secretions, and that the
theory of its eryptogamic origin is untenable,

T]l.fz significance of the appearance of bacteria, monads, penicillinm,
| &e., in the experiments above given will be hereafter referred to.
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a De Bary’s growing slide, on blotting paper, in a beaker isolation appa-

“patus, and in a wateh-glass under a culture apparatus, with a few drops

of freshly boiled solution of sugar. In the growing slide eryptococeus
forms were observed in thirty-six hours ; in twelve hours more, delicate

- mycelinm filaments appeared, and on the fourth day the usnal fructifica-

tion of penicillinm erustaceum was seen in the air space in the slide.

The isolation apparatus was opened on the fifth day, and penicillinm
found on the blotting paper. In the wateh-glass cryptococens was
developed on the second day; two days later this was very abundant,

and of various sizes and forms, including 0. guttulatus of Ch. Robin.
Four days later myecelial filaments, with dilatations of various forms

and sizes, (Schizosporangia of Hallier,) covered the surface of the blood.

(Copper plate, Fig. 13.) One month later careful examination showed

~nothing but penicillinm.

Experiment 2.—The precautions taken in this case were very great,
and were as follows: The beakers, culture apparatus, watch-glasses,
slides, blotting paper, and thread were treated with dilute nitrie acid,
then with liquor potasse, and finally rinsed with hot, freshly-distilled
water. The knife, glass rod, and file used were cleansed in hot alcohol
just before being used. The vacuum tubes weré cleansed with liguor

- potassie and aleohol just before being opened. The sheet-rubber was

thoroughly washed with the same fluids.

To prepare the beaker isolation apparatus, after the articles used had
been treated as above, the cover with blotting paper was placed on the
beaker, strong aleohol having been first poured in, and then it was thor-
oughly shaken. The aleohol was then removed by similar tréatment with

Aresh distilled water. The apparatus was then taken to a room in which

no experiments had been made, and the fluids added to the blotting
paper. During this operation the interior of the apparatus was exposed

for abont one minute.

Blood from four-year-old steer (first set of vacuum tubes) was placed
in a De Bary’s growing slide, in a wateh-glass with pulp of lemon, same
with pulp of orange; also in beaker isolation apparatus on lemon and
orange.

Blood from one-year-old steer (second set of vacuum tubes) was
arranged in the same manner.

And lastly, a similar series of apparatus was arranged with lemon
and orange without blood.

The growing slides and wateh-glasses were examined daily, with powers
ranging from two hundred to one thonsand diameters.

At the end of five days the isolation beakers were opened. The phe-
nomena in all, with one exeeption, were the same. Penicillinm crusta-
cenm (Fr.) was developed in all, more slowly and less luxuriantly where
no blood had been added. The exception referred to above was in the
wateh-glass to which the putrescent blood from the one-year-old steer
was added ; in this there was a luxuriant growth of mucor Tacemosus,
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eranules which ave present in any way causé the disease, tend rather to

‘show that their ocenrrence should be considered as an effect of the malady,
whether constant and inherent, or altogether fortuitous; for since these
granules, if fungous in their nature, must be, as indicated by the cultiva-
tions, forms of the very commonest molds, it is certainly a much more
probable hypothesis that the disease so destroys the vitality of a part of
the blood as to render it capable of supporting and nourishing a low
form of these ubiguitous fungi, which perish when introduced into a
healthy subject, than it is to imagine a deadly disease, oceurring only
under certain rigidly preseribed conditions, as caused by the presence, in
the economy of the germs, of fungi notoriously harmless and of universal
oceurrence,

1t is, of conrse, possible that these fungi, developed in the fluids of a
diseased animal, may become the carriers of contaginm, This can only
be determined by a series of inoculations upon healthy cattle.

While the experiments reported above were still in progress, we were
fortunate enough to obtain a copy of the Transactions of the New York
State Agrienltural Society for 1867, containing the  Report of the New
York State Cattle Commissioners,” in connection with the “ Special report
of the Metropolitan Board of Health on the cattle disease.,” This report
we read with interest. - - >

The conelusions of Professor Hallier we do not aceept, for three reasons:
First, because the fluids sent to him were not put up with the proper
precautions for exclusion of extraneous spores; second, beeause the
culture apparatus used by him does not give reliable results, as we have
found by experiment; and Jastly, because his reasoning is based on a
peculiar theory of his own, that penicillium, mucor, &e., are merely unripe
forms of certain ustilagineous fungi, a theory which cannot be discussed
here, but of which it is sufficient to say that it has been aceepted by no
other prominent mycologist.

The statement of Dr. Stiles, that “the fungous origin of zymotic dis-
eases is now conceded by the highest authorities in myecological research,”
will no doubt surprise the said authorities; for Berkeley, Curtis, and
De Bary, the highest authorities in England, America, and Germany,
most assuredly concede nothing of the kind.

With a culture apparatus, a lemon, and a little albuminous fluid, such
as blood, sernm, white of egg, &e., it is very easy to obtain almost any
kind of mold; but the laws of development of such organisms are not
yet sufficiently known to enable one to draw decisive inferences from the
results,

With regard to the magnifying power necessary for the examination
of minute eryptogamic forms, it has usnally been overrated. A good
one-fifth objective is all that is necessary, and in making observations
on growing slides is the highest power that can be conveniently used.
We have, it is true, used much higher powers, but do not consider them

[ﬂl!ﬂﬂ}l!’}', or even desirable, in microscopic investigations of this char-
acter,
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the sncar solution, without at the same time any }feaf-;t cells, W]Ii.ﬂl.l it
might aceidentally contain, also passing into th_e solution and s0 thaa:t-
ing the result. To accomplish this end we availed ourselves of the dif-
ferent behavior of yeast cells on the one hand and the various crypto-
camic organisms of putrid fluids on the other, in respect to their ability
to pass through certain tissues. Now, bacteria, vibrios, and muleculgs,
pither single or in chains, (Monas, Microzymas, Micrococcus, Leptothrir,
Zooglea and Schizomycetes, of various anthors,) will readily pass
through thoroughly moistened filtering paper; while, as originally shown

‘by Mitzscherlich, (Pogg. Annal., 1853, p. 224;) and gain proven by the

following experiments, yeast cells will not. Furthermore, none of the
above-mentioned bodies will pass through vegetable parchment, although
fluids will. If, then, upon adding a putrefying fluid to a saccharine
solution, through the intervention of filtering paper, we produce yeast
and fermentation in that solution, while upon making the addition
through TEg‘E-t:lhii’.‘- parchment we produce none, the method of the
experiment leaves no doubt that the yeast must have been developed
from eryptogamic germs other than yeast contained in the putrid mat-
ter. To carry out this plan of experiment, the following apparatus was
used :

In a four or six-ounce glass beaker (not lipped) was placed a tube,
made by cutting off the bottom of a common test tube,
three-fourths inch in diameter and as high as the beaker. $
This tube was open at the top, but closed at the bottom
by two layers of fine, strong filtering paper tied tightly
over the flaring end with waxed string, and rested on a
fragment of glass rod placed in the beaker; all these
articles having been carefully washed, were put together
as described, and about two ounces of hot strong alco-
hol were poured into both the tube and beaker. A
piece of thin sheet rubber was next tied over the top,
hermetically closing both beaker and tube, and the
whole apparatus, having been thoroughly shaken, so that the hot liquid
should come fully in contact with every part, was then set aside to cool
until wanted,

The solution to be experimented on, which had been boiled, filtered,
and then reboiled in a flask fitted up as an isolation apparatus, was in
the mean time cooling in that vessel. When this had cooled to about’
839, the alcohol was removed from the apparatus and the tube was b
rinsed with a little freshly distilled water. Then from one to two ﬂuuueE}!
of the solution to be experimented on was placed in the beaker, while a
little of the putrefying or fermenting fluid was put in the inner tube.i'
The sheet-rubber was finally stretched tightly over all and tied as lwi'm‘(-..i
and the apparatns was then kept at a temperature of' 752 Fu-llrmllu‘ir
to 55° Fahrenheit in diffused day light, (Figure 4.)
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filtering paper. Putrefying fluid from the lung of a plenro-pnenmonic
cow was placed in the tubes, care being taken in No. 1 that this fluid
should stand at the same height as the solution of sugar in the beaker.

In twenty-four hours decided osmose from the tube to the beaker had
oceurred in No. 1, and the rubber cover was concave. In forty-eight
hours the cover was still coneave and the fluid in the tube was three-
fourths of an inch lower than in the beaker. In beaker No. 2 the cover
was distended and yeast was evidently in active development. .

Four days later the beakers were opened. The cover of No. 1 wa
now very slightly convex ; yeast cells were found in the tube but none
in the beaker, although the latter contained molecules or micrococens,
In No. 2 the ecover was now concave, owing to fructification of penieil-
llum within the tube. Yeast cells were found abundant in the beaker.

Experiment 3.—Eight beakers were arranged with solution B, the
tubes being adjusted as follows :

Nos. 1 and 2, closed with filtering paper; contents, putrefying roast
beef. Nos.3 and 4 closed with filtering paper; contents, blood of pleuro-
pneumonic cow. No. 5, closed with filtering paper; contents, fresh yeast.
No. 6, closed with vegetable parchment ; contents, fluid as in Nos, 1 and 2.
No. 7 closed with vegetable parchment; contents, fluid as in Nos. 3
and 4. No. 8, closed with vegetable parchment; contents, nothing |
added. 1:

To each bealker, except 6 and 7, two growing slides were prepared |
with the same fluids., April 14 the beakers were opened. Nos. 1, 2,3, 1
and 4 contained abuudance of yeast, and the covers were strongly con- |
vex. Nos. 5, 6,and 7 contained yeast cells in the tube, but none in the |
beaker; the yeastin No. 6 was very scanty. No. 8 remained unchanged.
The growing slides were watched from day to day. Yeast cells appeared :
in those corresponding to beakers 1 and 2 in 48 hours ; in those corres- |
ponding to 3 and 4 one day later. They appeared in those correspond-
ing to beaker No. 8 on the sixth day, but none had appeared in the
bealker on the tenth day.

A number of other experiments were made on this subject, the results
of the majority of which were in accordance with those above given. -
Several times the conclusions were vitiated from the fact that yeast
developed in the sugar solution when nothing was added.

It seems probable, in view of the results of the above experiments,
that some of the bacteria and micrococcus germs are really fungoid in
character and capable of development into higher forms.

It is unlikely that all the minute organisms above referred to are of §
Flu: same character, but any attempt at elassification of them is of Very i
doubtful utility. If it is ever successtully done it will probably be by
the application of chemical tests, We may mention that a solution of .
sulphate of quinine stops the motion of bacteria very rapidly, while

ﬂt[’}*{.‘-]l“ille has no ]:?‘Ell't-i{.'-lﬂﬂl' 'l"ﬂ.l.'ﬂ-t', :”"I‘,I HH“]‘”: in a solution of pure ':
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