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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. Tt
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 districts in con-
neetion 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 Societyat Springfield, I1linois,
whereupon I secured the services of Professor Gamgee, of London,
England, who was at the time in this country, to make a full investiga-
tion, under the following instructions:

In view of the alarming and ®mtinued ravages of the caftle disense 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 eause and character,
and to ascertain and report, if possible, a practicable remedy or means of prevention.

In acecordance with this letter, the professor visited the districts in
Illinois and vicinity 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 Gult 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. 8. 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 canses 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 urgently
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.

BY JOHN GAMGEE, M. D,

INTRODUCTION.,

The lung plagune of cattle, developed alone as the result 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 Massachunsetts,
It is, however, the most insidious and the most deceptive of all malig-
naut 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
nucleus of insusceptible stock, which enables the people to go on,
though in poverty, and hope for better lnck., Every one strives, but in
secret, lest the publication of facts should prevent the sale and transfer
of unhealthy 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-pnenmonia, 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 destructive 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 carry con-
viction home to every intelligent American, is the most certain means
whereby to deal a death blow to the lung plague. There are many pri-
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 rise, after
a pernsal of what follows, even though they may inhabit the far distant
prairies and the monntains of California, and exclaim 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 exsudativa—Gluge.

Punenmonia catarrhalis gastrica asthenica—Numann,

Haller's title of Viehseuche is now almost always restricted 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 Kindviehes. 1t has,
however, also been termed Lungenfiaule and Krebsartige Lungenfiule.

Of the French authors, Chabert first names the malady Péripreumo-
nie, ou affection gangréneuse du Poumon. Huzard describes it under
the head Péripnewmonie Chronique, ou phthisie pubmonaire, and in 1344
Delatond designated it Péripnewmonie contagicuse du gros Bétail,

The Duteh called it Kwaadaardige Slymziekte, Heerschende or Besmet-
telyke Longziekte, Slymziekte, Slymiongziekte, and Rotachtige Longzielkite.

In Italy 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 plagune,” in
order to avoid any eonfusion with sporadie 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 Epizootic 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
creafion, 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
antediluvian 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 spoutaneously. Professor Haubner, of Dresden,* accepting the
proposition, says: “It 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 prn;mar-
vation of the scab insect. It is not my desire to enter on discussions
which have no direct practical bearin g, and I shall dismiss the objec-
tions of those who spare themselves the labor of inguiry after 1:.uz~si-
tive truth, by declaring that, so far as science has yet tanght us, the great
law, that like produces like, operates in the increase of certain animal Poi-

* Die Entstehung und Tilgung der Lungenseuche des Rindes, von Dr. Karl Haubner
Leipzig, 1561. ,
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others; hints which no doubt demonstrate that which few will question—
that pulmonary disorders have existed throughout all time.

The evidence we need is that definite record of outbreaks of a malady
marked by the leading characteristies 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 valugble 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, eharms, and incantatioas. 1t males 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
ontbreak of a virulent cattle plague in England developed in its train
the compounders of drugs and filth and the believers in the treatment
of isolated cases of a plagune; of a plague, indeed, which advances in
direct ratio to the delay in extinghishing its virulent poison, and the
rapidity of whose spread may be likened to that of the confluent moun-
tain waters that form inland seas and navigable streams. Let the peo-
ple learn from the ancient history of veterinary medicine, as they can
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
incaleulable loss by the medical treatment of isolated cases of a specific
and contagious 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 1369,

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 pleuro-pneumonia that writers

“ Writing with but a small selection of books from my library, T am only in a pogition
to give a second-hand reference to Valentini’s observations, and their importance induces
me to reproduce Hensinger's quotation: “Pricedente hyeme pluvioso, sed in fine geli-
dissimo, sub primo vere et insolitus aéris fervor ingruebat, qualis et Per omnem mstatis
cursium observabatur; que mutatio subitanea non poterat non inmgqualem et praeter-
naturalem humornm et spiritunum motum causare, quem et hominum et brutornm
strages insecuta est. Boves sane et vacem catervatim sncenmbebant, eujus rei cansa
statuebatur inter alia ros corrosivus, lintea maculis plus minus luteis:conspureans, et
omnino corrodens.  Ex carnificnm observatione plerumgue phthisi pulmonali necaban-
tur, ad quam sine dubio hanstus frigide copiosior post wstum intensissimum multum
contribuere poterat.  Hominibus prieter dysenterinm et febres maligna sub finem Junii
et initinm Angnsti hie locormmn infensa erat febris (uiedam intermittens, ut plurimmm
tertiana.” Ephem. Nat. Cur. et Sydenham. opp. ed Geneva, 1, p. 276—quoted 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 authorize the conclusion that the
disease described by Valentini was the pleuro-pnenmoniawhich 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 epizoiitic aphth:e, lung plague, rinderpest,
variolous fevers, carbuncular and other diseases, which committed great
havoe up to the time that an illustrions Frenchman, Bourgelat, resolved
to establish a college for the eduecation of veterinary surgeons. All
references to the contagious pleuro-pneumonia are 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 described 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
matter from the nostrils, His deseription of the pleuritic adhesions,
the deposits of gelatinous layers of different colors around the Ilnngs,
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 mueh in advance of his times Bourgelat was in his
description 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 itgelf 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. Tt
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 during the eighteenth
century.* He spoke of it as a lung disease, beginning as an inflamma-

- e

*Abbandlung von der Viehsenche. Von Herrn, Alb, Haller, Bern, 1773,
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its manifestations in the Dantzig district from 1821 to 1831. Gielen saw
the lung plague in 1832, at Blandenburg, and later, from 1837 to 1843
in Sachsen. Sauberg, whose prize essay I have so often quoted, enters
into very minute details concerning the outhreaks of 11]&111'0-pneumnniﬂ
in the Rhine provineces of Prussia, from 1830 to 1540. Some idea of .t:]m
extent of the losses he had to report on may be derived from the fact
that in the single distriet of Diisseldorf ten thousand head of eattle
were lost from pleuro-pneumonia in the eight years from 1832 to 1840,
Gerlach has drawn attention to this subjeet in Prussia with peculiar dili-
genee since 1835, and remarks that he has watched personally so many
cases, in conjunction with historical researches, that he unhesitatingly
pronounces in favor of the view that pleuro-pnenmonia is never devel-
oped spontaneously. :

The lung plague prevailed severely in Hanover in the years 1807, 1808,
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 intervals 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 Haubner, and the observations made
by Leisering, &e. '

In 1862 I made a careful study of the progress of pleuro-pnenmonia
towards the British isles through Holland, and it is from these two
countries that the New World, Africa, and the Australian colonies have
been contaminated 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 cattle
affected with the disease from Prussia, and purchased by a distiller,
Vandenbosch, 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 eattle, the lung disease attacked the stock on a few
farms scattered throngh the provinees of Drenthe, Groningen, and Over-
yssel, It wasaslate 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 pleuro-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 nlnpu{l red at St. Nicolunsga,
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deen shires. It has been rarvely, and in a few farms, in such counties as
Argyle, Banfl, Inverness, and Caithness,

The losses by pleuro-pneumonia have amounted during the past seven-
and-twenty vears to as high as two millions pounds sterling per annuin,
in the Uuiht.eh Kingdom of Great Britain and Ireland. The best cattle
have been destroyed, inasmuch as the breeding cows and young stocks
in breeding districts beyond the range of infection never attain the value
of the fine mileh cows and fattened steers which exist in mill-produe-
ing and fattening districts. 1 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 1,339 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
ocenrred in all other large eities, such as Dublin, London, Liverpool, New-
castle, &e.

From England and Holland the disease has been propagated far and
wide. In1347 English eattle communicated pleuro-pnenmonia to Sweden,
and in 1848, it appears, from Sweden to Denmark. Mr. R. Fenger, a Dan-
ish veterinarian, furnished me in 1562 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
different farms where cattle had been introdoced 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 spontaneous
origin of pleuro-pnenmonia, 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 dairies are kept where the cows are fed on draff from
distilleries, and are kept in a state contrary to any which sanitary
riules might suggest. In the dukedom of Schleswigthe disease has been
imported several times, and last from Eirgland, and occasionally has
spread rather widely. This antumn the cattle of thirty different places
in Schleswig have been kept in a kind of quarantine.

In 1858 an agricultural society in Oldenburgh puchased some Ayr-
shires to distribute among its members for breeding purposes. Wher-
ever theseanimals went they communicated disease. Oldenburghhas kept
very free from pleuro-pnenmonia from the activity with which the infected
animals are destroyed at the outbreak of disease. The same remark
applies to Mecklenburg-Schwerin and Sehleswig-Holstein. With regard
to the latter provincee, it transpires that in 1859 some Ayrshire eattle im-
ported in the vicinity of Tondern communicated pleuro-pneumonia.

In the month of Angust, 1860, an agent of the Norwegian govern-

ment purchased a number of Ayrshire cattle; they were taken to the
&

&
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case at the Highland farm, Belmont, ocenrred on the Sth of January,
1560,

In June, 1859, Curtis Stoddard, of North Brookfield, bought three
young cattle, one bull and two heifers, from Mr. Chenery. Oune calt
showed signs of sickness on the way home. Leonard Stoddard, father
of Curtis, thinking he could better treat this sick calf, took it to his own
barn, where he had forty-eight head, exclusive of calves, and with which
the calf mingled. One animal after another was attacked, 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 cirenmstances favored the admixture of stock. The period of incu-
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
wis g:l-iuing_grmm[l 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,
slanghtered; the animals pronounced healthy at the time of inspection
were paid for; all the money appropriated was spent, and such was the
feeling then in Massachasetts 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 appoinfed, and further snceessful 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 plearo-pneumonia still existed
in twelve or fifteen towns of the commonwealth of Massachusetts. DMr.
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. In that report,
in tendering their resignations to the governor, they congratulate 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 cattle.”

Fromnumerous inquiries there is not the slightest doubt in my mind that
the lung disease has continued, ever since its first introduetion, 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
purchased in Newark, New Jersey. He bought more and began to
inoculate 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 continent
is a source of inealenlable danger, is proved by a cireular recently issned
by gentlemen in Westchester, Pennsylvania, and which is of suflicient
importance to be reproduced here:

Pleuro-prenmonia.—The great inerease in the disease known as plenro-pnenmonia
among cattle within o few years past, its highly eontagions 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 carnest 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 new sections, and
there to infect and poison other animals with which they may come in contact.

With the view of arresting this increasing and wide-spreading evil, the undersigned,
a committee of the “Munatual Live Stock Insurance Company of Chester county,” an
institution established purely for mutnal assistance and protection, respectfully invite
your co-operation in proenring such action at the hands of our next legislature, by the
passage of a law anthorizing the appointment of a suitable number of qualified and con-
seientions inspectors thronghont the State, whose duty it shall be to examine thoroughly
all animals, especially those offered for sale, wherever they may be; and subjecting
those offering such diseased animals to both fine and imprisonment, and to take such
other measnres as may be deemed necessary to effect the entire extirpation of the dis-
ease from our midst.

I ¢an corroborate the statements made as to the sale of eattle that are
infected. Not only has this ocenrred often where the disease has been
most rife for years past, as on Long Island, but recently, in making
inquiries in Delaware county, Pennsylvania, I learned of three cows
which had been sold “ healthy” (?) 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 conclusions that are warranted by the facts 1 have gleaned are as
follows:

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

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

Third. There are no proper restrictions on the sale of infected stoclk,
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A dairyman, especially in alarge town, may have had plenro-pnenmo-
nia among his cattle, which had subsided, and his stock, 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 trom the moment it enfered the stable.

The inenbation of the disease may be said to vary from eight or nine
davs to three or four months. In the inoculated malady the exudation
Eﬂ;ﬂlllﬁll{:t}s 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
tlte disease communicated by eohabitation a eough, 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 calved, that they
drop with the disease about the time they should manifest estrum, that
is to say, six weeks after their admission. _

There are false and true periods of incubation of the lung plague,
and this has been overlooked too muech in descriptions of the disease.
The actual incubation 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 enough, and it is very
desirable that thermometrie observations should be made on experimental
animals, and these, with the ordinary phenomena derived by auseultation,
&e., will assure us of the actual length of the stage of the lung disease
which is nunattended by any appreciable sign. We shall then know the
true period of ineubation. 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 preeceded the obvious one.  Then, again, the period of
incubation is not usually stated correctly by farmers, as they overlook
the first signs of the disease, which oceur several days before cessation
of appetite, secretion of milk, &ec.

Invasion of the lung plagne is characterized by local phenomena which
most frequently show themselves by the cough already referred to.
With one of Chsella’s self-registering thermometers it will be found that
in an infected herd some animal or animals in apparent health, which no
one snspects to be diseased, will manifest a temperature of 1042 or 1052
Fahrenbeit. T have never seen a case in whieh, when the temperature
was thus elevated, I conld not detect friction sounds, lond respiratory
murmirs, 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 watch the separation of such cattle, with great doubt as to
the correctness of the observation. In rinderpest the elevation of tem-
perature ocenrs before all other signs, and to a less marked extent this
is the same with splenic fever; but in plenro-pneumonia 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 declaves itself, that there is some
stiffness, and the milk is not so freely drawn as usual. The guantity of
this secretion then diminishes.

The progress of the mglady 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 andible grunt. The expression of eountenance 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, In hot cow
sheds the pulse is more frequent than in the open field in healthy cattle,
and a eorresponding 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 assoeiated 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,
15 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
month. 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
knuckling at the near hind or both hind fetloecks. 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 anemia. The membranes of the eyes,
mouth, and vagina are usnally pallid, though the membrane of the nose
15 often red. The tongue is foul, covered with fur, and the exhaled
breath has a nanseous and even fetid odor.

Listlessness, granting, grinding of teeth, diminished secretions, weak-
ness and emaciation, inerease with the progress of the malady. The
animals getting weak, lie more. They sometimes show symptoms of
j.allmlit:{',, have a tendency to hove or tympanitis from gases accumulating
in the pauneh, 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
hundred and twenty per minute; the breathing gets more frequent and
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though slow return of the respiratory murmur, with increased mobility
of the ribs and easier movement of the flanks.

TERMINATION.

Cases of lung diseases in cattle end in partial or complete restoration
to health, or death by prostration, suffocation, puralent fever, or hectic.

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

Death supervenes during the acute attacks of the disease from shock,
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
occurs in the sabstance of the lung and cavifies of the chest, a perma-
nent impairment of the functions of nutrition or assimilation oecuors,
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 purulent infection. Oeceasion-
ally a cavity formed by the breaking up of diseased lung tissue commu-
nicates with the pleural sae 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 usually pass through an incubative é.tage varying
from twenty to eighty days, and usunally 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 ontbreaks, 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 usnal eattle mortality of
the country, and during many years fifty per cent. of the cattle that
have died of disease have died of the contagious lung disease.
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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 tissue 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 ave distinguished 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 seram, and air still passes more or less into their air vesicles.

As the disease advances, the extent of solidified and darkened lung
inereases, 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 advances so that the blood vessels are obstruet-
ed, the diseased lung 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 lang tissue, lead to the cavernous 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 suspending them so that
they may drain, a large amount of yellowish serum 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
weight of diseased Inng 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 PASBAGES.

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
muoeous membrane is coated with false membrane or solid exudations of
Iymph. By suitable means it is not difficult to isolate the solid white
lymph clogging the terminal bronchial tubes and air vesicles in the con-
solidated tissues, but at a distance from these parts it is only in some
cases that a-kind of croupy complication exists, I have seen an animal
gasping for breath, with its mouth open, nostrils widely expanded, eyes
prominent, and visible mucous membranes of a bluish red color; on

4
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he observed, aseribed the lung plague to atmosphericagencies and unsea-
sonable weather. Haller, a shrewd observer and great philosopher,
adopted an inductive system of research, and, arguing from his own
sphere of observation, declared, in words which deserve to be written in
gold, that so far as his district was concerned the disease appeared always
to be imported. He did not hide the truth under a load of wild and fan-
eiful theories in attempting to explain more than he saw and could judge
of personally.

Since the establishment of veterinary colleges in France, two theories
have been and to a certain extent continue to be advoeated. Chabert
regarded the bovine plearo-pnenmonia so common in the dairies of Paris
as contagious, whereas Huzard held the contrary opinion. The field of
discussion widened, and it came to be very widely admitted that acute
affections 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 advocate of the contagiouscharacter of pleuro-
pneumonia in 1844, 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
extenyls, his usnal desire to round off and complete his works led him to
theorize and err as to the origin of what he calls “sponfancous pleuro-
preumonia” in cattle. This expression is not applied by him to an ordi-
nary attack of inflammation of the lungs, which no one ever aseribes to
contagion, but to the lung plague. The local or determining causes of
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
combined with a very nutritive aliment that produces much blood.

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

C. Chills of the skin and respiration by cold, humid, misty air, on pas-
tures, either during spring or autumn ; 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 nnhealthy waters of marshes which they have to take in summer.

E. The hard work to which work cattle are subjected in summer in
elearing forests, &ec.

F. Lastly, hereditary predisposition.

All this classified blundering might be disposed of in one sentence, by
asserting the truth, that the experience of ages has shownin many parts
of the world, that all these causes, singly and combined, have failed to
induce a case of plenro-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. 1t 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 insuflicient data, who notice
coineidences between the development of the lung disease and great
" inerease 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 introduction 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 Inng disease in cattle. Delafond
agrees that the foods named do not eanse pleuro-pnenmonia, 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 suceunlent, distributed in
large quantity among cattle that are being stall fed, either for the
buteher or for the production of milk, may induce (peut occasioner,)
pleuro-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 inducing ill effects. Diseased
potatoes indnee indigestion and colic. Turnips grown on ill-drained
lands give rise to hematuria, the red water of cows after parturition.
Distillery produets oceasion diuresis, disturbed digestion, and when
still charged with aleoholie principles give rise to cerebral disturbance,
apoplexy and death. These, and not pleuro-pneamonia, 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 deseriptions of the wretched
stables, sheds, or what the Scoteh people term ¢ byres,” in which cattle
are honsed. It matters not that for generations cattle were similarly
housed without suffering from pleuro-pneumonia. There are always
those ready to skim the surface for reasons, and, after noticing the close-
ness, filth, and torturing narrowness of cattle stalls, aseribe to that any
and every plague infeeting the eow shed. It is needless to walk the
observer through the fetid holes in which cattle are kept for the supply
of milk in Copenhagen, where pleuro-pnenmonia has not been observed,
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

3
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enfeebled and are seized with pleuro-pnenmonia; 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 cold on the
surface of the skin” :

Here, again, it is not difficult to trace the real effects of an ahuml_a.ut
milk seeretion in stables that arve close 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 consecntive years, _ Large milkers were
always kept on, and had a calf annually until too old or killed by disease.
The disease that killed them was not plenro-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
gix months.

DRINKING COLD OR IMEURE WATER.

It is hardly necessary to refer at length to this reputed cause of pleuro-
pnenmonia. Not only is there an absence of fact in support of the
production 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 cities 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.  Wereit worth while I could easily furnish many
facts under this head indicating that there is no relation whatever
between the condition and quantity of water cattle drink and the devel-
opment of the lung disease.

CHILLE—BREATHING A COLD AIR.

East winds in Scotland were blamed by Professor Dick as the active
agency inducing bovine pleuro-pnenmonia. He overlooked the fact that
the east winds prevailed before 1843, when the lung plague had not yet
penetrated Scotland. I have seen on the coast of IFife a herd of cattle
of all ages seized with bronchitis—a eurable, benignant, and acute inflam-
mation, presenting none of the characters of the lung plague; and there
is no doubt that deficient shelter, intense cold, and rapid changes of the
weather, may indoce sporadic and non-contagious inflammations of the
respiratory organs. Bat this is not plearo-pneumonia.

It is not at all uncommon in Great Britain, Holland, and elsewhere,
for farmers to ascribe 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

-frmn [linois to New York? Spanish cattle, reared in a conntry free from
plenro-pnenmonia, suffer all the hardships of rough weather at sea, but
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of pleuro-pnenmonia in these animals. Delafond made similar observa-
tions, but has created some confusion by including cases of tuberculosis
with others of plenro-pnenmonia. In 1839, a cow that had gone six
months in calf was killed in Fribourg, Switzerland, while suffering from
pleuro-pneumonia. The fwtus 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
Ireland, including pleuro-pnenmonia, were mainly due to the active
trade in sucking-calves between the large towns of England and
Dublin, - :

Tt has been necessary frequently to refer to animals that are suscepti-
ble and insuseceptible 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 eommunicating 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 occur 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.

It may be accepted as proved that all cattle, whatever their age,
breed, sex, condition, &e., are susceptible to pleuro-pneumonia until
they have been once 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
account for this. BSimilar observations are made in relation to all fevers
affecting men and animals. A person has been known to nurse many
during an outbreak of yellow fever, escape and live for a year, when
the disease ha® 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 cases 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
in 1865, of dogs which could not be rendered rabid by the bites of, and
inoculations 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,

Not only have theories in relation to the cause or combinations of
causes which may lead to the development of pleuro-pneumonia been

™
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The same symptom manifested itself snceessively, 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 7th of December.

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

Thus, twenty-fonr days after the admission of two sick cows, and eight
days after the introduction of a third sick animal, out of ten healthy ani-
mals, nine presented the abnormal indieation of a pecualiar cough, Only
one cow (La Caille, No. 11) continned in perfect health.

After this first sign of sickness, the characteristic symptoms of pleuro-
pneumonia 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, (Nos1,) 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 intensify 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 cough the first days after contact with the sick cows,
the only symptom which lasted, and is said to have eontinued for several
months, was the cough.

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, Leduc, (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 introduction of sick cows in stable B,
out of ten healthy animals seven presented the peculiar abnormal sign
of a peculiar 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 plenro-pnemmonia, coupled with the observations made
on the supposed casual 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
gpreads 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 eity 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 commons, parks, or pastures, the pres-
ence of any infection results in the rapid dissemination of the disease.
I had special oceasion to study this among the cows turned out into the
Pheenix Park, Dublin, and on the commons near Newecastle, 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 resalt
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 stock.”

A similar inquiry 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 cattle. Nineteen
farms, on which eattle are bred and purchases rarely made, have enjoyed
a perfect immunity

The high-prized herds of England, which have been earef ully 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. l

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 voot of the tail. The lymphatic
glands there situated swell, the areolar tissue is distended with a deposit,
such as ordinarily oceurs 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 ease of variolous inoculation, the effects often vary with the
quantity of the virns 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
puneturesresults 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 quantity 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-pnenmonia
with the contagious fevers, and we must recognize that it is 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 conviction 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
a_l[ 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 161151; be thus to
the end of time,

Nevertheless, circumstances arise when a certain relief may be afforded
by remedial agents. A valuable animal or highly prized herd, so
isolated from other stock as to prevent contagion, ma y be subjected to
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the dose of the tartrate of antimony should be half a drachm, and 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 and
three-and-twenty per minute, a third abstraction of the same quantity
of blood must be practiced. If the pulse becomes strong and full, the
breathing less frequent, the mucous membranes paler, and especially if
the respiratory murmurs arve less lond, it may be considered that the
animal is saved, and that its convaleseence will be short.

Independently of the bleedings and the administration of emetic
tartar, about fifteen liters of water, with three liters of barley, may be
hoiled, throwing oftf 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 decoe-
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 cloth. :

These measures, says Delafond, must be continued for three or four
days—indeed, during the entire first period of the disease; and it 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
conjunctivie must be bled to the extent of one liter or a liter and a half
daily, as heavy blood-lettings are prejudicial in such eases.

When pleuro-pneumonia 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 are to be persevered in, the body well
rubbed aund clothed, and the sides of the ehest must be rubbed with hot
vinegar, or with a mixture of three ounces of ammonia to one ounce of
vinegar. An infusion, in two liters of hot vinegar, of a pound of white or
black hellebore, orof 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-
bium, 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-
sion, 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
bronehial tubes, the jugnlar 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,
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Such are the long and precise recommendations which Delafond gave,
and which may be viewed, in the main, as measures from 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 therapeutics of plenro-pnenmonia, but he is not sparing in words of
eaution, and in impressing on the minds of agriculturists that there is no
specific against the disease.* He indorses Delafond’s practice of hlood-
Jetting, and says that if this is resorted to at the right time the animal

Aimproves 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 lymph
in the lungs, as well as other evil results ecan be averted. If 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-pneumonia 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.

Sauberg 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
eaphorbium, of each three quentchen, lard four loth, and one loth of oil
of tarpentine. He also suggests the application of the red-hot iron to
the sides of the chest. In slight cases rowels 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 two or 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 Rindviches und werden auch keins finden:
wenn man nur berficksichtigt wie die Krankheit bei den einzelnen Thieren so verschie-
den ist, and die Mittel, die bei einem Kranken mit Nutzen angewandt warden, bei dem
anderen, wenn nicht Nachtheile, doch nicht gleich giinstige Erfolge zu Wege brachten,
0 wird man sich wohl bescheiden. Wo der Landmann die Behandlung der Kranken
nieht einem Thierarzt anvertranen kann oder will, sollte er nur nach allgemeinen Grund-
siitzen verfahren, eine zweckmiissige Diiit anordnen, und nicht sein Heil in kostbaren
Mitteln suchen, der Verbreitung der Seuche miiglichst vorbauen, und wo Heilung der
Erkrankten nicht miglich ist, das S8chlachten vorziehen.”
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" ILL EFFECTS OF SMUTTY CORN ON CATTLE. 823

the wall. The muscles twitched, the horses writhed in pain, and dashed
about in fits of delivinm. Two hundred and forty-nine cases of this
kind were admitted into the infirmary from August, 1854, to August,
1835. 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 usual on
Secoteh farms, been turned into a large shed, and allowed as muech 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
control over the movements of his hinder limbs. It was no new form of
disease, but one of those singular forms of hemiplegia so commonly
observed in herbivorous animals, as the result of improper feeding and
acuteindigestion. Theownerthought theanimal had seriously injured his
spine. A cathartic dose of aloes, the discontinunance in the use of hay
which was musty, and a few doses of tonic medicine, restored the herse,
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 numerons sources of inconvenience and loss to owners
of horses in Europe and America, few are more troublesome than the
results of feeding on musty oats. T have known a large establishment,
with near five hundred horses, whose entire stock was simnltauecﬁlﬁly
affected. Attention was first directed to the unusual wetness of the
litter in the morning, and a great craving 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 unthrifty look of their skin, well defined museles from wasting of
the fat around them, and the leanness of the upper part of the neclk,
where the great ligament suspending the head conld be felt, like a rigid
cord, econstituted very decided and alarming symptoms. Persistence in
work resulted in a form of albuminuria; sometimes diarrhea was readily
induced, and a purgative would so contribute to increase the weakness
and prostration that the animal would die or fall in a state of hectic.
All this disturbance in the functions of nutrition, assimilation, and
secrefion ceased on changing the diet, administerin g astringents or
drachm doses of iodide of potassium for a few days, and following np
with a course of sulphate of iron, as a tonie, in ver ¥ moderate quantities,
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
aspeet, and altogether evidence that the animals had been poisonet,

MOLDY BREAD.

Flour is attacked by a very noxious red or orange-colored mold,
(Penicillivan rosewm) and a less poisonous greenish-blue mold, (Penicillivm
glawcum). 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.
Accidents 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. Eating moldy bread has
been said to induce gastro-enteritis in horses, and Professor Fuchs saw .
two cases of stomach staggers induced by if, 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 lying
down, with an unthrifty-looking, stary coat, dry muzzle, and perhaps
trembling; 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 delirious, indeed,
in the conditions described 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 to 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
herself on her side, suffer from a convulsive fit.  Or in other cases, when
attempts are made to lead such an animal about, it runs forward,
plunges, strikes against any obstacle, roars, moans, grants in breathing,
and 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
that have no smut, or other kind of food or poison, there are two dis-
tinet conditions induced. The one of stupor, listlessness, vertigo,
depression of spirits ; and these are indicated by animals standing sul-
lenly until they drop or are relieved. The second is a state of exquisite
sensitiveness, hyper@sthesia 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
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TREATMENT.

T have found the accidents resulting from the feeding of smutty corn
to cattle very amenable to treatment. Almostall the animals die unless
relieved, but it is not difficult to treat them very successfully. At first
a purgative must be administered; such as a pound or a pound aund a
half of Epsom salts, or Glauber’s salts alone, or combined with aloes,
sulphur, ginger. The following is a desirable purging drink:

Salphate ofanacnesiagc i o Saa siinnn o i) su L LUl e, 1 pound.
Powdered aloes: . Lobil & o saeadusisg AL TREILY O O R AT .4 drachms.
Eowdenad: o can st s Bt e mor s Rl s el 2 drachms.
N e e T L TS e e e e SR e e s SRS 1 quart.

This to be given in warm linseed tea, oat-meal, gruel or pure water.
A pound or two of treacle with eight drachms ef aloes or with a pint of
linseed or sweet oil may be used when the salts are not at hand. Cattle
shonld be induced to drink either plain water or linseed tea. Common
salt will ereate thirst, and for this purpose may be given in such gquan-
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
lukewarm water, without any addition but a little sweet oil to lubricate
the tube of the_ instrument, may be poured into the rectum 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. Caremust be taken in giving this medicine not to excoriate
the mouth. As soon as the appetite returns, a suceulent diet, snch as
grass, boiled turnips, charbeters, sweet hay, &e., completes the animal’s
restoration.

PREVENTION.

It is evident that all such accidents as these I have deseribed may be
completely prevented by not allowing cattle to eat indigestible corn-
stalks, whether their indigestibility arises from age,sryness, or smut.
Mixed with an abundance of soft food such material may do 1o harm,
and indeed has constantly 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 danger to lives of

-

* This is an ordinary tin funnel, eapable of holding one quart, with the pipe bent at
right angles, abont ten inches long from the bend, with the extremit y rounded by a
mass of soft solder to prevent the rectum being injured by the insertion of the sharp
edges of the pipe. The contents flow into the intestine by gravitation.
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nant at the imputations cast on their herds, just as the Russians were
when we attributed the rinderpest to importations from their country.

Althoungh the subject of meat preservation had brought me to Amer-
ica, it was only because 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 country; and it wasa mat-
ter of deep interest to me to find that similar dangers threatened the
stock owners of the west.

The abundant influx into Ilinois of Gulf Coast ecattle soon brought
notices of the ravages by disease at Cairo and elsewhere; butnone 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-
ous deaths among the cattle of the inhabitants of his district, 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 accordingly started on the evening of the 29th of July, and pros-
ecnted 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 continued, earnest co-operation on
the part of Mr. W. E. Richardson and Mr. H. D. Emery, editors®f 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 with their advice and assistance, up to
the completion of the present report.

In accordance with the instructions received, I aimed at determining
the following points:

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

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

3. The history of the Texan fever, as it*spreads over the States.

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

9. 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
must be adopted to prevent it.

In the 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, luuuul breathing, and tre-

mors arve almost invariable symptoms; and, according to the severity of
the attack, there is move or less paralysis, which either partially affects
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 tlu: second a
wild, staring gaze, and the greatest restlessness. Animals recover, espe-
cially if from the south; but the communicated disorder among northern
stock is extremely fatal; and, in many forms, destroys every animal
exposed to its ravages. Death usually occurs 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 nsually great
prostration, the animals lying and refusing to rise, retention of the urine,
the head oceasionally drawn foreibly 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 subentaneous
tissues are usnally 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 empliysema.
The heart is frequently blood-stained both on the inner and the outer
aspects. The peritonenm 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, are, as a rule,
healthy. The fourth stomach, or abomasum, is, with rare exceptions, ”
the seat of distinet lesions, viz., dark redness, ecehymosis, yellow gran-
ular-looking eruptions, and erosions of the cardiac end; and the pylorie
end 1s of more normal color, but frequently the seat of extensive super-
ficial erosions, penetrating the substance of the mucous membrane, to
which, wherever an abrasion exists, food usually adheres. The small
intestine 1s generally the seat of punetiform or ramified redness through-
out its whole extent; and blood extravasations are common in the
eecum, colon, and rectum, The liver is often congested, and the gall-
bladder distended with viscid bile. The spleen is twice, three, or even
five times its natural size ; and, according to the duration and severity
of the attack, 18 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 peritoneum. The kidneys and supra-
renal capsules are uﬂuml]}‘ congested. The mucous membrane of the
urethra, at its origin in the pelves of the renal ln‘l}rulu-:j is often the seat of
extensive ecchymosis, The urinary bladder is usually very much dis-
tended with bloody urine, which never coagulates spontancously, and
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Whether we study the malady as seen by me in Texas, or on Smolky
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, apparently fresh and grazing, which indi-
cated an abnormally high temperature of the body, it is evident that a
large herd, traveling from the region whenece 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 indueed, 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 INlinois and Indiana; and even our dissections failed, limited as they
necessarily were, to elicit the truth. But the inspection 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
splenie fever often, and indeed usually, oceurs in a latent form among
sonthern herds, which communicate the disease; and none but a trained
expert, thermometer and sealpel in hand, ean 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 nnusual mortality, and the post-mortem
indications of certain animals in a herd, concerning which there may be
suspicions, that it is possible to determine the presence of splenic fever
in its occult 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:

L. The incubative stage.

II. The stage of invasion.

III. The congestive or bleeding stage,

IV. Termination. :

I. The incubative stage—The stage of incubation has not been satis-
factorily determined in individual cases; that is to say, it has been im-
possible, as yet, to obtain experimental facts which, as in the case of rin-
derpest and variola ovina, enable us to state positively that, from the
date of contamination of ar animal by the poison, so many days elapse
before the manifestation of the disease, and that such period cannot be
prolonged beyond a definite and ascertained limit; nevertheless there
are important data which indicate that, from the period of agrival of a
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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 stampeding and shooting
of Texan cattle, 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 beensac-
rificed. Indeed, threats have been numerous, and heavy bonds or the
actual payment of cash for dead, dying, and infected stock, 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
splenic fever, therefore, implies in many instances the prevention of law-
lessness, and the preservation of the public peace.

We have seen that splenic fever is a malady indigenous to Texas. It
is there an enzoitie, and whatever may be the plant or plants inducing
the disorder, it is indispntable 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, occasionally predomi-
nate. .

The extirpation of noxious plants, the purification of streams, the
equalization of the balance between animal and plant life on a given
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 ecrammed with a disease-
producing vegetation, are measures neglected in Great Britain, which
will tax the industry and eapital of many of the sons and grandsons of
the present race of farmers, north, east, and west, in the United States;
and how mneh longer must not the exuberant soil of Texas wait for the
hands and the brains engaged in making two blades of grass grow where
there was once but one? Fertile, and recking 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, if 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 enzobtie.

The question next presents itself whether the trade in live cattle
between the south and the north is to be permitted. Its annihilation
would effectnally prevent such ontbreaks as I have had occasion to study;
but such an expedient, though it might commend itself to some short-
sighted farmers in Illinois and Indiana, would not be tolerated. It is
true that, notwithstanding all the difficulties experienced in the past,
‘ii.'hﬂt*ever attempts have been made in the south to slanghter, and con-
sign theiranimal produce to northern and other markets, the time will

arrive, in all probability, for some such outlet to be secured, But, with
0
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or to certain stations on railvoad lands, where they ¢an 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 praetical
working of any well-matured scheme to those whose inferests 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 arve 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 certainty 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 through the Indian Nation into Western Kansas can infliet 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 usnally 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, it they wish to hear no more of
splenie fever, they shounld reach Western Kansas in the summer or in
early autumn, 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 scale has been made by Messrs.
McCoy 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
September, 1867, and from that time to the close of the season, one
thonsand ear loads of cattle were shipped east from Abilene. The trade,
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The mouth, fances, @sophagus, and the first three stomachs, were
healthy. The fourth stomach contained a greenish liguid, and its mucous
surface was intensely reddened, with the exception 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 ulcerations.
There was no thickening around the ulcers, nor evidence of progressive
uleerated ehange, 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 ilenm were carefully examined throughout their whole extent, and
found reddened. Peyer's glands were healthy.

The cecum was reddened around the ileo-colic opéning, 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 strueture was so disintegrated that a black mass of pulp oozed out
of the incisions; and with the slightest force nothing remained intact but
the trabecule.

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 uterns 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 cut
across, indicated very decided redness of the superior cornua of gray
matter.

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

The thoracie 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 impacted
between its folds. The folds themselves were sound.

The fourth stomach was congested throughout, but its folds, at the
eardiac 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.

The small intestine was the seat of ramified redness throughout its
entire length. In the large intestine, from the cmeum to the rectum,
there was a dark, inky-looking deposit of blood alon g the free edge of
the mucons folds, and between these, at points, the membrane was con-
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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. I, Har-
ris, of Champaign. Organs of respiration healthy. General aspect of
heart normal. Right eavities 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 pylorie end was the seat of marked and numerous
erosions. The intestinal tract was quite healthy, with the exception of
slight redness of the mucouns surface of the small intestine.

The liver and gall bladder were normal. j

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 yellowish
Iymph, studded with numerous confluent petechiw 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 dissection. Organs
of respiration healthy throughout. Heart slightly ecechymosed on the
outer surface of the ventricles. The right side contained a small gquan-
tity of finid blood, with slender elots somewhat adherent to the auriculo-
ventrienlar 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 cardiae folds, and studded somewhat with small, grayish
eminences of the size of ordinary pins’ heads. The mucous surface of
the pyloric end, wherever it was whole, was of normal eolor; but it was
freely spotted with very distinet erosions of irregular shape, dark in
the eenter; and the largest of these was on the pylorie 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 cweum, 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.

The spleen was dark eolored, soft. and thrice its natural size. The
kidneys were somewhat congested, and the urinary bladder, though
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signs of intense congestion, and the puncta vasculosa of the eerebrmn
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. Heart healthy and free from petechie.
The mouth, pharynx, m@sophagus, and first three stomachs were found
healthy. The eardiac end of the fourth stomach was of a deep red color,
some of the folds ecehymosed, and some of the dark centers of the ec-
chymoses had sloughed. The pylorie 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 eechymoses of the plenra on the anterior
lobe of the left lung, the organs of respiration offered no indieations 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 ear-
nex of the ventricle were slightly ecchymosed. The blood-staining of
the endocardinm was much marked on the fleshy pillars of the left ven-
tricle.

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 usual, 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 pylorie opening were several small ulcers, to the surface of which
the gastrie contents had adhered. [

In the intestines, the only lesions diseovered were a number of puneti-
form ecchymoses in the rectum, especially near the anus.

The liver was fatty, much engorged with blood, and appeared greatly
inereased in size. '

The spleen weighed four and a half pounds, was of a dark color, 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 usunal in this disease, weighed three and one-
guarter 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 vasculosa
in the oval centers very marked.

Observation XVIII, Aungust 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; cadaveri¢ congestion
of left lung. 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 eavities contained a little dark,
semi-fluid blood. The left side was nearly empty, but on the eolumne
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 antervior to the trune stomach were sound. The car-
diac end of the abomasum was of a diffuse red color. The mucous
membrane of the pyloric 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 length, and usually 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. Thes
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, Angust 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 ventrieular furrow. In-
terior of right side nnchanged, but on the septum, and fleshy pillars in
the left ventricle, were extensive ecchymoses.

On opening the abdomen the peritonenm was found studded with
punctitorm ecchymoses,

Organs of deglutition and first three stomachs normal. The cardiac
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ferred by its inoculation under favorable cireumstances, to healthy people,
and indeed to all warm-blooded ereatures; but there are indigenous mal-
adies, somewhat allied to the splenic fever of ecattle, developed under like
conditions, and capable of moderate extension from the districts 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 struetures of healthy men or animals, and manifests in its
method of propagation more of the features of ¢holera than of other prop-
erly recorded malady. Itdoesnot belong tothe group of epizodtics 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 outweigh 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 injuring. The
malady, engendered with peculiar virulence in western or eastern cattle,
is 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. It isa
nfodification, 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 ecertain centers. We know nothing of
the spontanecous development of cholera and the centers whence it
springs. We can witness the independent and primary production of
the Texas or Florida fever by transporfing western or eastern cattle to
the south, where, fed on the pastures apart from other animals, they con-
tract the disease and die.

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

The disease, therefore, to which the third of the annexed reports refers,
is an indigenons or enzoitic malady, susceptible of moderate extension
by the manner in which the grasses of healthy regions are modified by
the manure scattered broadeast from the systems of southern herds. It
is mot a contagions plague, and will probably cease when the agriculture
of the south is fairly and fully developed, ;
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difficult it is in healthy animals to canse any great deviation from a nor-
mal standard, even during the hottest days of a western summer. Uﬂl.l{-
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 caught 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 splenie 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 in 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 rectum then remains passive for a time.
This necessitates the withdrawal and reintroduoction 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, arve 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 feyer of southern cattle begins, like the
rinderpest, with an increased heat of the body. The local changes ap-
pear secondary to the general fever, though itis difficult to estimate the
time that elapses from the first exaltations of temperature to the local
manifestations. In pleuro-pnenmonia it is probable, and indeed ounr
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 specific poison, and
when it has sofficiently involved any important parts and become com-
plicated with ordinary inflammatory changes, the general fever sets iu.
An elevated temperature is, however, observed in this disease long before
a farmer or dairymairf suspects that an animal is affected. This is the
only way in which some latent cages of pleuro-pnenmonia are recognized.,

Scientific men have hitherto failed in tracing the distinetive charac-
ters of organie pofsons 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 ; others induce the same disease
in a number of species. The lung-plague poison induces its character-
istic effects on eattle; the poison of hydrophobia, most readily commu-
nicated among feline and earnivorous animals, is deadly to the omnivora
and vegetable feeders., Of the pecaliar principles which tend to the
diffusion of those diseases which are known to us as indigenons in cer-
tain latitndes, and which we must distinguish at all times, in classifying
diseases, from the contagions maladies of no known primary source, we
have two equally remarkable instances in the splenic fever of the south,
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Fourth state, eryptogamic fever. Here the toxic prineiple is precipita-
ted in the incubative stage, either in the liquids or in the solids, in the
interior, 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
epizgﬁtiu aphthee, grippe, the contagious typhus of cattle, suette miliaire,
gangrenous pleuro-pneumonia, variola, scarlatina,” &e.

M. Plasse heralded forth his great discoveries in terms of no donbt-
tul meaning:  est @ la médicine vétérinaive qu'il était 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-
zoitics. 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 erndest hypotheses.

It is not my object here to give a history of the eryptogamiec 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,
Beunett, Robertson, Graves, Swain, Salisbury, Hallier, Richardson,
Duvaine, Du Bary, and many more. Apart from the views enuneiated 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 periodic, 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 oceasion to recommend an investi-
gagion of the causes of the prevailing cattle fever in the South; and on
its being resolved that I should visit Texas for the purposes of this
inquiry, [ obtained the assent of the Commissioner of Agriculture to the
selection of Mr. H. W. Ravenel, of Aiken, South Carolina, so well known
as an enthusiastic and reliable observer and collector in the field of
cryptogamic botany, to accompany me.

At the same time, Dr. J. 8. Billings and Dr. E. Curtis, whose attention
has been specially directed to the eryptogamic origin of disease, offered
to co-operate with me, if I wonld supply material for satistactory experi.
ments regarding the two diseases named. By a favorable arrangement
between the agricultural and army medical departments, these reports

are now enriched by observations of the most reliable and interesting
deseription,






LETTER FROM H. W. RAVENEL, ES(.

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

Sir: In accordance with an invitation to accompany Professor Gamgee
to Texas, and to make 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, I reached Gal-
veston on the morning of the 28th of March, and proceeded at once to
Houston to j{.lill. Protfessor Gamgee.

After making a enrsory 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 T had an opportunity of seeing a variety of
soils, prairie 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 eut last
summer and stacked in the fields. It was perfectly sound, and of bright
and healthy ecolor, without any indication of mouldiness or parasitie
growth. The hay was cont from a Dbody of prairie land inclosed by a
fence, a portion of which had been burnt oft 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
situation of his lands:

“The Evergreen estate is sitnated in the 29° 42/ 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 theriver. Itis washed inits 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 scarcely any swamp or
bottom, properly so called. The geological formation is alluvial. The
s?il on the Hu‘n 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 numerous depressions of the surface as if made
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table in their nature, as being developed from and capable of reproduc-.
ing certain common fungi, popularly known as rusts, smuts, or molds,

To prove the truth of the latter statement, experiments have been
made by various investigators on the prineiple 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 such 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 sprang from the micrococens granules as its parent germs,
and therefore represents the perfect fungus of which such micrococeus
is a special form.

Now, since the spores of the common molds are almost omnipresent,
the conclusiveness of all sueh 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 minunte deseription 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 ean 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
inches 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 np to the narrow neck is red hot. The
part in the flame is held with pincers, the other end in the fingers, and
when the requisite heat is obtained the slender neck is rapidly drawn to
a point and sealed. We &
now have a pointed, her- e O N
metically -sealed tube, ——
(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 a * vacuum tube.”

Suppose, now, that we want some blood for experiment. As soon as
pl?ﬂsible after t.ltﬁ death of the animal, lay bare the jugular vein, prick it
wEth‘a Inm:-:&t,. introduee the pointed end of the tube and break 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, Th.u himf[l will rush into the tube, and if it has been properly
made, will fill it for three-fourths of its length. Then, holding a lighted

m—
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ealled culture apparatus were employed. This last was made as fol-
lows: .

In a flat glass capsule, six inches in diameter and one and a half inch
high, is placed a porcelain stand two inches high, on which is laid a glass
plate, which serves as a shelf to hold watch glasses, growing alidy.a, &e.
In the capsule covering the stand and plate stands a bell;jar, closed at
the top by a rubber cork or cork
dipped in paraftin, through
which passes a tube bent and
packed with cotton, as in the
isolation apparatus. (Fig. 16.)
When in use the external space
between the belljar and the
eapsule is filled with a strong
solution of permanganate of
potash. We thus obtain a moist
chamber, which, by means of a
water bath, ean be readily kept
at any desired temperature.

The above-described forms of _
apparatus are essentially those _;::| s
used by Hallier, but he provides /]
for drawing into the flask or | | |
belljar fresh air, which he puri- |J| ||
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 caused 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 eurrent of air, is proba-
bly very small.

Of eourse the most satistactory 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
microseopists, but with not very satisfactory results. For the general
purposes of a growing slide, that which has given the most satistaction
i8 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 cemented
to the glass with a little Canada balsam, although this is not necessary.

12
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SERIES [—EXAMINATIONS OF BLOOD AND SECRETIONS FROM CATTLE
AFFECTED WITH CONTAGIOUS PLEURO-PNEUMONIA.

A cow four years old died with the usual symptoms of pleuro-pneu-
monia, near Washington, on the 10th day of February, 1869. Examin-
ation made twenty minutes after death. The lungs were stufled with
exudation, and the ll'lll;_!lll‘iﬂ cavity contained a quantity of turbid, very
fetid liquid, which, nnder 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 pesitive 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 nunusual appearance under the micro-
scope. '

Experiment 1, February 10, 1869.—Three six-ounce isolation-flasks
were prepared ; 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 vacnum tubes from the
cow above referred to; to the second that of a tube of blood from a
healthy eow ; to the third, nothing. The flasks were then placed in a
water bath, and kept at a temperature of 85° Fahrenheit. On the 14th
of February the flasks were opened. No. 1 eontained large numbers of
motionless bacteria, single and in pairs. No. 2 contained a very few of
the same. No.3 contained none. The flasks were kept one week longer,
at the end of which time there was no change from the appearances
above mentioned. ,

Experiment 2, February 10, 1869.—Six watch-glasses were arranged
as follows: No. 1 contained pulp of fresh lemon and pleuro-pneumonie
blood. No. 2 contained pulp of fresh potato and pleuro-pnenmonic
blood. No. 3 contained pulp of fresh lemon and healthy blood. No. 4
contained 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
kept at 80° Fahrenheit in a water bath., February 14th a beautiful
growth of aspergillus glaucus (Lk.) and penicillium glaneum (Fr.) appeared
on wateh-glass Nos. 1,2, 3,5, and 6; most profusely on Nos.1and3. Wateh-
glass 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 pleural liquid were added. They were placed in the
culture apparatus, and in four days aspergillus and penicillinm were
in fruit in all. !

Experiment 4, February 10, 1869.—This was a duplicate of experiment
1, with the exception that bile was used instead of blood. At the end

-
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twenty-fonr hours a few small cells were seen in slide B, which rapidly
l;le\'t-h;[w-.l into ordinary yeast, continuing to bud and increase for four
davs. The fluids in wateh-glasses 4 and 5 rapidly putrefied, and were filled
with bacteria and monads. In watceh-glasses 1 and 2 and growing slide
E no change had ocenrred in eight days. In the others a few motionless
bacteria appeaved 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 sernm from
this 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 it perfectly fresh virns 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
sernm had drained from the wein 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 sernm which had drained from it
were cultivated upon wvarious substrata and in the several forms of
apparatus, with the usual results, viz: luxuriant development of eryp-
tococens and penicillium.

On the 3d of June, 1869, three months after it had been put up, one
of the vacunm tubes of blood from this animal was opened, and the con-
tents carefully examined; they could not be distingunished from freshly
coagulated 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
produetions of the usnal penicillimmn forms. Healthy blood kept for the
same time and treated in the same way gave the same results.

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

The general conelusion from all the observations and experiments we
have made is, that in the contagious pleuro-pneumonia of cattle there is
no peculiar fungns germ present in the blood or secretions, and that the
theory of its eryptogamic origin is untenable,

The significance of the appearance of bacteria, monads, penicillium,
&c.,y 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-
ratus, luul in a wateh-glass under a culture apparatus, with a few drops
of freshly boiled solution of sugar. In the growing slide eryptococens
forms were observed in thirty-six hours; intwelve hours more, delicate
mycelinm filaments appeared, and on t'lm fourth day the usnal froctifica-
tion of penicillinm crustacenm was seen in the air space in the slide.
The isolation apparatus was opened on the fifth day, and penicillium
found on the blotting paper. In the watch-glass cryptococcus was
developed on the second day; two days later this was very abundant,
and of various sizes and forms, including €. guttulatus of Ch. Robin.

Four days later mycelial 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 dilate nitrie aecid,
then with liquor potasswe, and finally rinsed with hot, fr lﬁ-"i]li:, -distilled
water. The knife, glass rod, and file used were cleansed in hot aleohol
just before being used. The vacuum tubes were cleansed with liguor
potassa and aleohol just before being opened. The sheet-rubber was
thoroughly washed with the same fluids.

To prepare the beaker isolation apparatus, atter the articles nsed had
been treated as above, the cover with blotting paper was placed on the
bealker, strong alcohol having been first poured in, and then it was thor-
onghly shaken. The alcohol was then removed by similar treatment with
fresh 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 about one minute.

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

BI{md from one-year-old steer {secnuﬂ 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 watch-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 exception, were the same. Penicillinm crusta-
ceum (Fr.) was developed in all, more slowly and less luxariantly 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 racemosus,
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granules which are present in any way cause the disease, tend rather to
show that theiroccurrence 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 enltiva-
tions, forms of the very commonest molds, it is certainly a muech more
probable hypothesis that the disease so destroys the vitality of a part of
the blood as to vender it eapable of supporting and nourishing a low
form of these ubiquitous fungi, which perish when introduced into a
healthy subject, than it is to imagine a deadly disease, occurring only
under certain rigidly preseribed conditions, as caused by the presence, in
the economy of the germs, of fungi notoriously harmless and of universal
occurrence.

It is, of course, possible that these fungi, developed in the fluids of a
diseased animal, may become the carriers of contagium. 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 enongh to obtain a copy of the Transactions of the New York
State Agricultural Society for 1867, containing the * Report of the New
York State Cattle Commissioners,” in connection with the *Speeial report
of the Metropolitan Board of Health on the cattle disease.,” This report
we read with interest.

The conclusions 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 execlusion of extraneous spores; second, because the
culture apparatus used by him does not give reliable results, as we have
found by experiment; and lastly, because his reasoning is based on a
peeuliar theory of his own, that penieillinm, mucor, &e., are merely unripe
forms of certain ustilagineows fungi, a theory which cannot be discussed
here, but of which it is sufficient to say that it has been accepted by no
other prominent mycologist. :

The statement of Dr. Stiles, that *the fungous origin of zymotie dis-
eases is now conceded by the highest authorities in mycological 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 enlture apparatus, a lemon, and a little albuminous fluid, such
as blood, sernm, white of egg, &ec., it is very easy to obtain almost any
kind of mold; but the laws of development of such organisms are not
vet snfficiently 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 usunally been overrated. A good
one-ifth 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
necessary, or even desirable, in microscopic investigations of this ehar-
acter.
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the sugar solution, without at the same time any :;mn_st cells, \'r’ll.l:fﬁl.l it
might accidentally contain, also passing into th{u solution and .'-i.u vnm‘tl-
ing the result, To accomplish this end we availed iHll‘ﬁ{’!l\'l."-'i of the dif-
ferent behavior of yeast cells on the one hand and the various c]'}"p‘tﬂ-
gamic organisms of putrid fluids on the ut-her,r in respect to their ability
to pass through certain tissues. Now, bacteria, n_hrms, and .llli}lljmlli?ﬂ,
either single or in chains, (Monas, Microzymas, Microcoecus, L::,f:tnﬂm;r,
Zooglea and  Schizomycetes, of various authors,) will readily pass
through thoroughly moistened filtering paper; while, as originally shown
by Mitzscherlich, (Pogg. Annal., 1855, p. 224,) and again proven by the
following experiments, yeast cells will not. Furthermore, none of the
above-mentioned bodies will pass through vegetable parchment, ull'lmu_ gh
fluids will. If, then, upon adding a putrefying fluid to a saccharine
solution, throngh the intervention of filtering paper, we produce 3:(3:4513
and fermentation in that solution, while: upon making the addition
through vegetable parchment we produce none, the method of the
éxperiment 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 : 3

In a four or six-ounce glass beaker (not lipped) was placed a tube,
made by entting off the bottom of a common test tube,
three-fourths inch in dismneter and as high as the beaker. S
This tube was open at the top, but closed at the bottom
by two layers of fine, strong filtéring 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 earefully washed, were put together
as deseribed,*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 liguid
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
859, the aleohol was removed from the apparatus and the tube was
rinsed with a little freshly distilled water. Then from one to two ounces
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.
The sheet-rubber was finally stretehed tightly overall and tied as before,
and the apparatus was then kept at a temperature of 752 Fahrenheit
to 35° Fahrenbeit in diffused day light, (Figure 4.)
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filtering paper. Putrefying fluid from the lung of a pleuro-pneumonie
cow was placed in the tubes, care being taken in No. 1 that fhis fHuid
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 concave 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 was
now very slightly convex; yeast cells were found in the tube but none
in the beaker, although ﬁli, latter contained molecules or micrococens.
In No. 2 the cover was now concave, owing to fruetification of penieil-
linm 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-
preumonie cow. No. 5, elosed with filtering paper; contents, fresh yeast.
No. 6, closed with vegetable parchment ; contents, fluid asin Nos. 1 and 2.
No. 7 elosed with vegetable parchment; contents, fluid as in Nos. 3
and 4. No. 8, closed with vegetable parchment; contents, nothing
added.

To each beaker, except 6 and 7, two growing slides were prepared
with the same fluids, April 14 the beakers were opened. Nos. 1, 2, 3,
and 4 contained abuudance of yeast, and the covers were strongly con-
vex. Nos. D, 6,and T contained yeast eells 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 tﬂ'ﬂﬂj’. 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
beaker 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 sngar solution when nothing was added.

It seems probable, in view of the results of the above experiments,

that some of the bacteria and mierococcens germs are really fungoid in
character and capable of dey elopment into higher forms.

It is unlikely that all the minute organisms above referred to arve of
the same character, but any attempt at elassification of them is of very
doubtful utility. If it is ever successfully done it will probably be by
the application of chemiecal tests. We may mention that a solution of
siulphate of quinine stops the motion of bacteria very rapidly, while
strychnine has no particular effect ; and, again, in a solution of pure
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