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that cold weather was partly responsible for the disorder, but the only bear
has on the case is that during cold weather the animals get little or n(> exei
are not able to supplement their food by picking grass or other green foc
horses attacked are usually those that receive the minimum amount of care,
cared for greedy horses may contract the disease through eating their beddii
often consists of bracken that has been left in their mangers.

Notes on Experiment No. 1.

Two aged horses were procured and a supply of hay that carried about 20bracken.
One horse was fed the hay after all fern had been picked out of it, t

animal received the sanie hay plus the fern. Average daily feed, control horse
four pounds of clean hay; experimental horse seventeen pounds of hay ai
pounds of bracken.

No other food was given either animal.
Both horses were kept in box stalls and allowed no exercise.
April 1.-Feeding commenced.

" 24 .- Fern horse breathing bard; seems to drag his legs.
M 29.-Fern horse shows slight signs of intoxication.

30.-Fern horse shows undoubted signs of intoxication.
May 1.-Fern horse intoxicated, nearly fell when made to get over in :"é 2.-Fern horse much worse, was found down at 6.45 a.m., and coul

made to stand. Towards evening he showed a full soft pulse.
gled now and then. Moved the legs continuously. Looked co
intoxieated. Pupilsr slightly dilated."4 3.-Fern horse, pulse sixty-four. Animal weak and had nervou
Trembling. Eats and drinks well. Distinctly intoxicated. 1
struggle. Fances loose.

" 4 .- Fern horse much weaker; pulse eighty. Nervous spells more i
Animal so weak it can hardly get up on its sternum. At ni
unable to raise its head off the ground, and though it could nc
cate would grasp food between its teeth. Continually tv
Blood taken coagulated in ten minutes; serum clear and yell<

" 5.- Fern horse very weak. Sti having nervous spells. The h
drawn in to the neck, the feet which were on the upper sid
stand out stiff, the back would arch and all the muscles becan
As soon as an attack was over the muscles relaxed and the
breathed heavily until restored. As the horse was battering
about badly and was clearly dying, the carotid was severed
animal bled to death.

Autopsy.
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gelatinous fluid which contained blood and mucin; no bile could be den
whole surface was covered with a sticky mucous which held minute part
The villous mucous membrane was greatly swollen and congested.

During the experiment temperatures were taken twice a day; nc
peratures were recorded.

The control horse showed no ill effects from eating the hay out ol
had been picked.

Notes on Experiment No. 8.

The subject in this experiment was the horse that had served aj
two previous experiments. The animal was confined as were the forn
was fed ferny hay just as it was received. The hay was found to con
bracken. The approximate daily feed was 20J pounds, of this bracken
5â pounds.

October 27.-Feeding commenced.
November 25.-Up to this time the animal laid down at night.

" 26.-Did not lie down during the night.
27.-Did not lie down during the night.

" 28.-Animal went down at 3.15 p.m., was helped to rise. Te
29.-Animal down and cannot rise. Tetanic spasms, the h(

back. Pulse seventy-six, fairly strong. Temperature
" 30.-Animal much the same as yesterday. Temperature 1

December 1.-Animal not so violent as former subjects, otherwise
Pulse eighty and weak. Temperature 99-5 a.m., 100.

2.-Animal found dead in the morning.

Autopsy.

Blood dark. Liver and kidneys engorged. Olots in heart. Li
normal. Stomach contained dry ingesta and was distended with gas.
end the mucous membrane was lined and crevassed; at the junctior
portion there was a deep erosion and under this was a gelatinous ià
bottom of the crevasses was red, giving a raw-looking appearance.
was covered with a slimy thick mucous of a greenish yellow colour i r
areas. In the ilium the catarrhal exudate was of a greyish colour.
tines were more or less empty. The bladder was full of urine, faini
containing albumin. The brain was congested and there were well i
rhagie areas under the pia-mater of the cord.

During the experiment temperatures were taken twice a day; no

unclk



From April 24-May 23.
Fed 833 pounds of hay and 202 pounds of fern; daily feed of fern equals 6-9

pounds.
May 19 .- Up to this date the animal appeared normal.

" 20.-Conjunetivae yellowish red. Shows slight symptoms.
S21.-Abdominal breathing noticed. Pulse 24.
" 22.-Staggering. Eyes have staring look. Conjunctivae yellowish red. Not

feeding well.
28.-Animal of feed and staggering badly. Temperature 994 Pulse 26.

"24.-Animal quite intoxicated. Pulse 32.
25-Staggering badly. Fell down, but got up. Was turned out into yard.

Temperature 99.4. Pulse 40.
"26.;-Staggering badly. Animal killed.

Autopsy.

Carcass in fair condition. Icterus. Liver congested. Lungs emphysematous.
All other organs normal with the following exceptions: Brain greatly congested, the
convolutions being sharply defined on section. Cord congested. Stomach, regurgitation
of food, small amount of bile present, cardiae portion showed some old eroded patches,
pylorie portion showed reddened areas with smaR haemorrhages. SmsR intestines
bile stained and empty except for a slimy yeRlowish green mucous, some of whieh was
in clots. Bladder full of urine, no albumin or sugar present.

SUMMrARY OF EXPENrlMENTS.

The foregoingexperiments indieate the cause of " staggers ' in horses to be due
to the ingestion of dried bracken over a certain period and under certain conditions.
No toxie properties can be attributed to the hay, as an animal fed on hay out of which
the fern had been pieked remained absolutely normal. Of the four animals that
developed the disease, one showed symptoms on the 24th day and was dying on the
35th day when it was put out of its misery. The second horse did not show marked
symptoms until the 88th day, and was dying on the 46th day when it was killed. The
length of time it took the second horse to develop symptoms as compared with the flrst,
was no doubt due to the fact that for about twelve days properly dried bracken could
not be procured, and also to the mistaken kindness of a careless attendant who was
eaught giving the animal green elover. The third horse, whiòh had serred as control
in the two preceding experiments, was f&d on hay exactly as received from a local
source. The hay carried 29 per cent bracken and caused the death of the animal in
36 days. The fourth experiment was somewhat diferent to the thers; this animal
was fed 4 4 pound of fern per day for three weeks, and was then reduced to 24 pounds
per day for a further three weeks with o apparent i resulting. Upon increasing the
daily feed of fern to 6-9 pounds deinite symptoms of th e bwre noticed on the
29th day (after this increase), and the animal was killed en the 35th day.

.Tudging from the foregoing, it can be assumed that an addition te the daily diet.
of about six pounds of dried bracken will Ti a horse in about one month.

Pathological Findings.

The brain and cord showed marked congestion. No bacteria were found either in
their substance or dluids.

The stomach is the organ chiedly attacked, as would be expeeted from the nature
of the food, which is highly acid. The pylorie end shows the greatest change; fig. 3
illustrates the condition toi a marked degree. The m.ms, have a mottled appearance,
and bile stained, and in some places there are bleeding eroded areas.



Fig. 1.-Note intoxicated look of the eye. Case No. 4.



Fig. 3.8toma o CaeKNo 2. Note note

Fig. -Secto o brain éhowing eoetiou. Caa.
No. 4.
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Emphysema of the lung has been noted, and con
was normal, no bacteria were found, and there was nc
the different leucocytes.

Summary.
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administered to a horse, twice a day for some sixty-four days. This extract was con-
eentrated down until one cubie centimeter was approximately equivalent to one
gramme of the dried fern. The usual daily dose was two thousand ce., but one day
as high as fdve the ,sand dve hundred ce. was administered. In all the animal received
the equivalent of about two hundred and ninety pounds of fern, during whieh time
he was only fed clean hay and was not allowed any exercise, No symptoms of bracken
poisoning were noted, notwithstanding the fact that this animal had consumed, in
the form of an extract, one hundred pounds more than the amount of dried fern neces-
sary to kil experimental horse No. 8.

The disease as it occurs on the average farm in British Columbia is brought about
in the following manner:-

Bracken (Pteris aquilina L.) is found in a large amount of the hay grown in the
lower parts of the province, especially so on newly cleared or poorly worked farms, and
it is on such farms that the disease is most common. During the severe weather the,.
animals are confined for a long period, and none too liberal an allowance of hay given
each animal, the result being that horses that otherwise would leave the bracken in
their mangers are forced to eat it. (We have never seen an animal eat green bracken,
and as a general rule horses do not eat dried bracken unless forced to, except greedy
horses that eat their bedding, which often consists of fern rejected out of their hay.)
The affected horses in nearly all cases received but little else than hay in the shape of
food; where animals were given plenty of hay and rmots, with occasional feeds of bran
and oats, no trouble of this nature occurred. In this connection it may be remarked
that no cases were reported in the city stables. While it is evident that a small
amount of bracken can be eaten with impunity, large amounts coupled with unhygienie
surroundings and lack of variety in diet wil bring on the trouble.

Though the cause of this disease had not been definitely established heretofore,
veterinarians have been quite sucesful in treating the malady if they were called
early enough, and when at all possible farmers are strongly advised to summon such
professional aid as is available.

Bymptoms.-UsuaBly the first indication. of trouble noticed by the owner is an
unsteady gait upon taking the animal out to water. The appetite is usuaRy good.
Animal inclined to constipation. Eye congested. Flanks tucked up. Nervousness.
In the later stages if the head is raised the horse may faI. Stands with the legs
spread and has a distinctly intoxicated look. Greedy horses are most liable to attack.

Treaiment.-The treatment recommended by Dr. S. F. Tolmie, of Victoria, B.C.,
who bas had a great deal of experience with such cases is as follows:-Bemeve all
ferny hay and bedding. Administer a good brisk purgative, such as: Barbadoes ploes
seven drachms, calomel one drachm, .and ginger one drachm. HaIf-ounce doses of
potassium bromide twice a day in the feed or drinking water. One to two drachms
of potassium iodide three times a day is recommended. Give medicine in the feed or
drinking water or with a syringe. Feed laxative food such as bran mash and carrots.
Give enemas if neewary. When animal is very groggy place in elings with extreme
care, avoiding excitement as much as possible. Tie with guy ropes on both sides, in
front and behind. Slings should be applied so that the belt presses lightly on the
abdomen when the animal is standing ereet, but so that on the least flexion of the
joints support will be given. In some cases cold packs to the head are recommended.
Recovery after this form of treatment is the rule, but if begun too late, losses win
occur. Care is needed in giving medicines to avoid unnecessary excitement as rough
handling will invariably aggravate the symptoms.

To the farmer who .is unable to secure professional aid we would suggest the
following treatment:-First remove all ferny hay and bedding. Give a quart of raw
linseed oil, taking especi'l care that none falls into the lungs. Give good clean hay,
warm bran mashes and roots. The horse should be kept as quiet as possible, owing to
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The Eraication of Bakn-We have taloen. some paiuns to flid out; if there was
aiy bulletini or ohe information oni this ujt The oeuly blùetin ve can finddel

ing wth tiwmatter ia onei witi;eu by' H.X R o ofth~e Uited Sae eateto
Agriculture, enild Kradicaion of fernu from pauelands ie EsenUie

the fern problem ini the Wet. Various etod have beeouie but the two that have
glvone >bestsccs are spraying wi souioso Salt an uing Two tetet

a~ year, either sprayng or eutig are adie.The best i;ime to t a n j ta
to~~~~~ bejs eoe prno bout the. midtle of Jhine and themle Of Au t. out-

ness stur man uh t~o oTOr bou 2 acres a day; in theWstwer h

thiebest mehdfor the West weIdbe acmiaino utn n hkn u h
fern ithrdco ,a a go stad of clvrtends to wiekeu the ferui. Sine ac

To Dr. F. Torne ~ Veteriar Direçi;ur Genoealwe Owe ,a fo hia ner in Ou

1898. Peliminry cataogue o plant pon u stock. Uniited States eat

Hadwen, ., and ru, E. A



ADDENDUM.

Foatalities FoZknvl»g t Jg8ti of Green BraA.n--While we bad har

recently (Oetober 1, 1917) that any cae ane4rcl under o<uw notice.

Pioigwhile confind in a sml atr.The syxptoms iited wer xcl

simlarto he -xprimnta caes ecod i this paper. When seennite aia

cud stand tuI0ugh aleri h dICay hy bee betodo o, The vdnea

putable. Wh.t grass w.a in the field ha ba4 n iàbe se short tht the anmals were

forced to efit the forns. The mIostcnlsv pieoe of evdnew ondwstefc

that thp horses hail been putting their heads through the wire fece an htte

hlad lef t nothing but the forn .talks within the area of their reach.Beon thi late

was a green bank of fen. As tae befoze, the grass bail be»ea bare all ver h

Pasture, andl the only otber vegttion for the tre toet wasackn hc a

veT plentiful.
One of the0 borses dixei after bengdwn frtredyad h te eoee

slowly. The. tratment~ wbil h ai been given these animaa was oif a vr og

charactr; apart frox» a preiminary dlose oif arecoline, theimal wreceiveil but itl

attention, theug)i tbeir food was Vha g

W. have stateil that horses wml only eat dried fen when forced te dos, n

fro te Âbove it is apparent that the sam tiIng apPhies to the. green fern.Teol

exepin to tbis rule moyh bc hat an othrws well feil aniimal wifl soeiusnbl

at ay gren pantwithii rach
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