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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

 COYOTILLO
(KARWINSKIA HUMBOLDTIANA)
AS A POISONOUS PLANT

By . Dwiecrr Mansn, Associate Physiologist in Churge of Investigations of
Ntoek Poisoning by Plants, A, B. CLawsox, desociate Physiolugist, and G. G
Rox, Junior Physiolegist, Puthological Division, Bureaw of dnimal Dndustry
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HISTORICAL REVIEW

The first mention of the poisonous properties of Karwinskia hum-
Boldtiana was made by Clavigero in 1789 (1, . 72) in the following -
statement (translation) regarding the plant in sputhern Californin:

There is another shrub in somne places on the peninsula svhose fruit is large
us i vetel, round and blnek whes ripe. The Indians {Cochimi) refrain from
enting it because they well know thut it is very harmful ; but sometimes the
children do not know jt, ov at least they fear nothing, so sometimes they eat
it, lell on by hunger or their desive, Tue effect which does not take plice for
some days remains in the meantime wmoticed ; und afterwards other accidents
happen te them which finally end their lives. Therefore the missionaries
enused the dostruction of all sueh plants, Notwithstanding, the Pericui eat
the fruit withont any had results, first taking away the seed in whiah it is sald

is the whole troubie,

t Reference ! made in itulle numbers to ¥ Literature cited," p. 2a.
386861 —28——-1
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In 1885 V., Havard (4, p. 509) wrote as follows:

The Coyetillo of the Mexlenus on the Lower Rio Grande, commen on the
P'ecos nenr its mouth and thenee eastwurd to the const. Shrub, witl hesuti-
tuily penninerved, oviie lenves, nnd brownlsh-bljgek berries. satd 1o be vory
polsoneus.  the vivulent prineiple lies In the seed. the pulp being innognons,
The symptoms are those of paralysis of the spinal eovd, primarily Wecting
loeomuotion.,

Writing of the plant in Mexico, in 1890 Sosa (10} said that the
frait 1s engrerly eaten by boys and produces a paralysis that is easily
enred.  The sickness does not eome on immedintely, but after con-
tinued eating for several duys.

In Engler and Prantl (2, 9. 403), published in 1896, is the fol-
lowing sentence (trauslation)

The secds contnin i parnlyzing principle and nve used in Moxion for CoHi-
yilsions,

Rose in 1899 (9, p. 229-250) stid that the leaves of this plant are
crushed and soaked in water and the cold infusion used in cuses of
fevers. It has o wide use in Mexico.

Pammel (7, p. 124, and 8, p. 627} in his Manual of Poisonous
Plants, published in 1910 and 1911, mentioned the plent as poisonous
to gouts, on the authority ot Doctor Mitchell, of the United States
Army.

Herndndez (3) suid that the bark of the root is powdered by the
natives of Mexico and nsed as a laxative.

Standley (72, p. 777) made the following statement:

The frutt is sweet aml olibie, ut the stones are hacmful if swallowed.
In peopte, especially chlidren, paralysis, pacticulucly of the lower litbs, &3
cansesl by cating stones, and similar effects nre suld to be produced in pigs
wl chickens,  I'nlmor sbites that in Tamuulipas children thus prralyzed nre
tiken to a shnghter pen, nml stomachs of freshly Killed eattle sre wrapped
about the pueks affected, an outer covering being employed to retnin the
warmth. There s 2 provaleat belief that this mode of trentment is quite aue-
cessful. The seeds are oily, and they contuin some principle whleh puralyzes
the molor nerves.  Dhey are employed it Mexien ns an unticonvulsive, pur-
tieukirly i the caxe af tetanus. An infusion or decoction of the leaves and

rools ix used focally for fevers, and Pulmer stutes that the hot tea is held in
the manth ns a vemedy Lor toothiiche ani neurilgin.

The sume author (72, p. 353) snid of another species, &. calderond,
Tound in Central America;

Iigs nive seid to be puenivzed hy eating the fruit, and stmiliar propercties nre
generally aseriled to the Mexiean specles,

A considerable volume of correspondence containing quastions
m regard to the toxicity of this plant has come to the Department
of Agriculture. Among the notes whicl have been filed is the fol-
lowing statement made by Doctor Palmer in 1901 :

Affeets Tower limbsz, A man wag iocoed with the hluck berries,  Sevewmil
ehildren were hrought to me at San Luis Potosi suffeving from effects. One girl,
aged nhout 15 yenrs, lost use of limiks entirely. She wuas sent to Purango for
trentment.  Dinetors snid nothing could be doue. They fried many vemedies.

The investigations made by the Departinent of Agrieulture were
inilinted ns the result of correspondence in 1921 with H. Graflee,
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inspector in charge, at Fort Worth, Tex., who sent some letters
trom J. C. Me(ill, Alice, Tex., which were accompanied with mate-
rial of this plant. Mr. MeGill gave a somewhut detailed statement
in regard to the plant itself and the symptoms which were produced
by it in goats, cattle, sheep, and hogs. In ovder that a nearer ac-
quaintance might be made with the plant, o trip was made to Alice,
Tex.. where some of the localities in which the plant is abundant were
visited, and areangements were made for a considerable collection of
both the fruit and the plunt itself* Tn 1923 letters were veceived from
Evaristo Trevifio, of Randado, Tex., in which he gave many details
of the symploms produced by the plant, He nlso forwarded a very
generons quantity of the fruit,

Ifrom these covrespondents a fairly definite volume of informa-
tion was obtained. which indicated that the poison produced by
Karwinskia was not produced by the leaves but by the seeds in the
fruit. It appenred, too, that goats, cattle, sheep, hogs, and human
beings were affected by this poison. All the informants agreed that
the principal symptom produced was a form of paralysis which led
to the common name of * limber leg* as applied to the disense, and
that the plant was sometimes known as “ tanglefoot.” The informa-
tion gathered indicated not only that the plant was of considerable
importunce beeause of its relation to the poisoning of livestock but
ulso because the rather peculinr symptoms of poisoned sanimals give it
an unusual scientific interest.

DESCRIPTION OF PLANT?

KARWINSKIA

Shrubs or small trees; spineless; leaves oppesite or nearly so,
entire, thin, feather-veined, prominently narved, dotted; flowers
smll in short-stemmed clusters in the axils of the leaves; calyx five-
lobed, lobes nente ; petals five, hooded, stumens five; style two or three
lobed ; drupe sbout three-eighths of an inch long.

An Ameriean group of seven or eight species.

KABWINSKIA HMUMBOLDTIAN A 2UCC.

Shrab or small free. from 3 to 20 feet high. Twigs smooth or short-hairy ;
fewves ovitl o oelliptienl, 1 to 3 inches long, rounded or nearly heart-shaped at
huse, Munt or sharp af apex, smooth on hoth sldes, zreen above, paler benenth,
somnetimes shovt-hairy beneath, edges somewhat rolled back, petloles short,
slender ; flower chisters smooth or sometimes short-hairy, short-stemmed, yel-
Iowigh-green ; deupe subglabose to ovoid brownish-black, 'This desert species is
likely fo be found in flower any month in the year, depending on weather
conditions,

The planf is found on dry, gravelly hills, in Brazorin County, Tex. It is
abundant from Corpms Christi and Drownsville along the Rio Grande River
ty the month of rhe Pecos River, Mexien, nod in Lower Californiz.

TFigure 1 shows the leaves, flowers, and fruit. Figure 2 shows the
@rowing bush and Figure 3 the distribution of the plant.

z Acknn wixdement (8 hare made of the helpful asstatnnce rendered by T, O MeGlUL uned
LK, Metin in the colleetion of mateeisl Cor the lnvestizotion.
. ’I'I.‘lw tleseription of the plant wus prepared by W. V. Eggleston, of the Bureau of Diant
nduatry.
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The plant is most generally known in Texas as coyotillo; other
names are callotio, coyotio, cayote, riventdore, margarita, cacahila,

and gallita bush. Sosa (70) says it is known in Mexico as tullidors
or capulincillo,

..

Mg, I—Nurwinskin humboldtiens, showing leaves, Hoaers, m) fruit

EXPERIMENTAL WORK

The experimental work on which this bulletin is based was carried
on in the years 1921 to 1927, inclusive. Special attention was paid
to the feeding experiments with frwet, inasmuch as the fruit was
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supposed to be especially poisonous. Feeding experiments were nlso
nuicle with the leaves, with the seeds, with the stones and seeds, and
with the pulp of the fruit. )

In the work with fruit 8 sheop were used, of which 5§ were
poisoned; 5 head of cattle were fed, 3 being Doisoned ; of 3 experi-

Fig. 2—Karwinskle humbolidtimne, showing growing plant

mental gonts 1 was affected; 9 out of 12 chickens fed were poisoned ;
ancl 8 of 14 experimental guinea pigs were poisoned and died.

In the feeding experiments in which ieaves of the plant weve used,
4 out of 30 sheep und 3 out of 10 cattle were poiscned.

In exzperiments to
test the polsonous ef-
feet of the seed, guinea
pigs only were used.
Of the 3 fed, all were
potsoned nnd died.

experiments in
which stones und seeds
torrether were fed to
chickens, the 3 chickens
used showed evidence
of toxic eflect.

The pulp of fruit was
fect to 9 chickens, § being |
aflected ; and 6 guinen g 2
p‘lgS were fod the same shown by shaded aven
products with no effect. )

With the exception of the guinea-pig experiments and of certain
experiments in feeding pulp to chickens, all the experimental work
was carried on ab the Saline (Utah) Experiment Station. The
results of these experiments are summarized in Table 1,




TaBLE 1—Summary of feeding ecxperiments acith Karwinskio o

boldtiana

5 Per cént of animal weight
Animal given ’
Natent Date of feeding | Method of feeding | Part.of plant used ¥ Average T;;facgtugéll,gégglgr Result Remarks
i eigh . Tnity
Designation {pounds) QGreen | Dry d( o!;aée
Sheep! .
,,,,, 52.5 | Jupe 16, 1922..._.} Ballinggun.._....| Ground fruit.___. 0 _..i...8 0.225 {___.oo.... Dhmu Cgunty Tex., ] Dentho ...
. an.; 1922
75,25 | July 10,1923 ____ Randado, Tex., | Verysick, ...
Apr., 1923
105.0 | July 18, 1923 d Death
74.5 | Aug. i, 1023,
45,0 1 June 17, 1924, Lamb,
40.0 {.June 27,1924, Do.
52.5 | July 15, 1924, Do.
45.0 Jualy .604to Aug, Do.
113.0 \ug 18 to Sept. Duval County, Tex.,]
, 1021, July, 1921,
92. 25 Aug 20-25, 1921..
116,25 | Aung. "0~"7 1921,
1145 | Ang: 20-30, 19217
02,98 {-Aug. 20-25; 1921
107.0 | Aug. 29, 1921
1210 Aug 3'to Sept. Refused to eat Karwin-
4, 1921, skin after the frst day,
115 | Sept. 1, 1021, ;
134,75 | Sopt. 1-8 1921, . Ate little after first day.
110.0 § Sept. 9-1'% jo21 - f
113.0 | Sept. 12-21, 1921, do.2._ Repented forced feedings
1to3aday.
875 100. 5 July & 1922 _ [ oo do.
670 176 July 5-10, 1922 With hny
693 110. 5 July 20, 1922, Bailing gun . 5
697 114.25 | July 2.»—28, 1922 1. do. Nausea at last feeding.
618 120.5 an1 31 1o -Aug. | With bran...
41 113.5 | Seot. 17~19 1022_| Withhay.___..... \ v
B71 ER S Tt do o T Qoo T 1641 and 671 fed together.
679 81.25 | Sept. 18,1922 __ . _‘doce__io.czio.
o0 1270 Sept, 19-20, 1922} ___ Q0. . .ci.al
719 L0 Aug. 3-20, 1923.. Bnlliug gun,

9

TEALIA0TIDY J0 "LdUd °S "N ‘63 NIZGTIAY TVOINHOML




Cattle:
1027.....

Aug, 22-235, 1923,
Aug, 28 to Sept,

1, 1023,
Tuly 1630, 1924,
July 30 to Aug.
18, 1024,

Juane 19 to July

July 15--25,1025.

Aug. 4—17, 1925

Aug. 24 to Sept.
2, 1925.

2,
June 13, 1924 ____
June 24, 1924,
Aug. 7-10,.1922
Aug, 14-16, 1922,
Aug. 21-24, 1022
Aug. 8-12; 1024--
Aug,
Aug.

19,

June 2‘.’. 1025,
June 22-27, 1925_

July 7-25, 1025. .
July 20 to Auy.
3, 1925.

June 16, 1927_._.

do
Aug. 81027, ..

July 13, 1927. .
d

Aug. 24, 1923 __.
Aug. 1, 1924
Augdl 1024

Ang. 5, 1924__
Aug. 5410, 1933

1 The leaves were fed as dry material,

Bailing gun

DU ; ) SR
PRI D

Inbran......0...

do .
With hayand brap

L

O DRSORIIN ¢ [+ [

SR I W D

Duval County, Tex.,
July, 1921,

L

RO [

. Rnududo, Tex.,

Anr 1923,
.4

- Q. wmnemmrmns

Duval County, Tex,,
}

July, 1921,

Randado, Tex,
May, 1925,

do
Rand ndo, Tex.,
Apr., 1923,

In computing green weight, 75 per cent was allowed for moisture lost in drying.
2 Under obsérvation a few duyb only; might have become atfected.

Teath...oo.oinns,

Not sick

[ 1 TN

High temperature,
rapid pulse.
Notsick. vueoeao.

Death
Very sick. ooonaiac

Not sick....

Death._..
Weakness

Symptoms

Not sick. . cooo..n.

Somewhat siek.

Lamb, used milk
sheep; 878.

Symptoms not due to
Karwinskin,

Roemedy, strychnine,
Aug. 8 1o Sept. 16,

Ate too little for experi-
“ment. R
Remedy, strychnine.

INVIZ $1010SI04 v SV OTILLOX0N




TABLE 1L.—Summary of feeding experiments wwith Kariwinskia humboldtiana— Continued

Animal

Weight

Designation (pounds)

Date of feeding

Method of feeding

Part of plant used

i
i Per cent of animal weight
given

Average
daily

Dry
dosage

Place and date of
plant collection

Remarks

Chxcken—

8

e
- S

3

PO ¢ 1
&
&

(=]
&
-

Aug, 5-11, 1924,
Aug. 251925, .
Jul);ia 1926, -

0..
Aug. "5 102
July 17, 1925__...

July 20, 1925
Aug. 10, 1925

July 17, 1925

July 20,1025, ..
Aug. 10, 1925... ..
Mar. 11, 1926_. ..

‘ Ungmund fruit._..
Ground stones and

Randado. Tex,,

Apr., 1
do.

Very sick....... .

Death

Slight leg weak-
ness.
Not sick

Duval County, Tex.,

Jan., 1922

cee--to.

-do
Rnndﬂdo Tex.,
Jan., 1

; Seed and stones from 1

per cent dose of dry
fruit.

Seed and stones from 0.5
per cent. dose of dry
fruit.

Seed and stones from 1.07
per cent dose of dry
fruit.

Pulp from 1 per cent dose
of dry fruit.

Pulp from. 0.5 per cent
dose of dry fruit.

Pulp from 1.36 per cént
dose of dry fruit.

Pulp partly dried.
Do.
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Died but death mot
caged by Karwinskia,

Died, but not from
Karwinskia poisoning.

bt sk
Wit

5]

S idn
o]

o e 2 e
Baeg

2

do, .
£ Feb. 18, 19327

TMar. 1, 1922.___

Mar. 20, 1922 d do.. . - do,
Ground fruit . Randado, Tex, | Not sick. .
Apr., 1923,

(]
b

Q
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Q
£
t
O
o
ko2
=
T
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TYPICAL CASE OF HEIFER 1024

Heifer 1024 was a healthy animal weighing 241 pounds ot the time
the experiment commenced. She was kept in corrals under observa-
tion from June 21 to June 24, 1924, -

June 24 At 530 p. m. the animal was given 0.18 pound of
finely ground Karwinglkin fruit in bran. This was equivalent to n
dosnge of 0075 per cent of the animal’s weight. The material had
been consumed ot 6.50 p. m. Trom this time the animal was kept
in the corrals and fed hay, but showed no symptows until July 1.

July 1. In the morning it was noticed thut she showed wealness
in the legs. She appeared in good condition otherwise, but walked
with a staggering motion, slightly dragging the hind legs, which
scemed to be more affected than the forelegs. This wenkness was
mueh more pronounced in the afternoon, and the animal moved
very little of her own accord and
seemed somewhat sluggish. *The
leg weakness was especially pro-
nounced in the hocks. In the suc-
ceeding days this weakness grad-
nally increased.

July 3. The animal was unable
to get on her fect. Most of the
time she was in the breast position,
and occasionally attempted to get
up, but was unable to do so. She
ate and drank readily and rwni-
nated, but could not move herself
about. The weakness was much
imore Spronoungedh ig dthe hir}d
R — . egs. She raised the body slightly
rie. ;l\;l-:];irfll{ﬁlml]lfl}:;l(l}::za!c,_\ g;:rnitrgsslmg‘ “Tth the fOI‘e]f!gS; but had évm'

little use of the hind legs. This
condition continued with very little change, the animal perhaps
gradually growing weaker, until July 9.

July 9. In order that the heifer might be raised, a sling was con-
structed and she was lifted from the ground. The legs at this time
were alnost useless. Figure 4 shows the condition of the animal
ab thiy time. Beginning July 9 the animal was kept in the siing
for a short time once or twice & day until July 26. During this
pertod she wus fed and watered regulurly and little by little regained,
to some extent, the use of her legs.

July 18. It was noted that the forelegs could be moved readily,
although at this time the hind legs were stiff and capable of very
Little action.

July 20. On this day the heifer made attempts to rise, placing her
forefeet at various positions and drawing herself about to-some extent.

July 21 It was observed that the snimal was capable of much
more movement with the hind legs, and that after being suspended
i the sling for three and one-half hours she did not show great
WoiLriness.

July 22. When released from the sling she was able to support her
entire weight on her legs when the hind legs were braced apurt,
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Figure § shows the condition of the animal at this time when lying
down.

July 25. When the sling was removed the heifer not only stood,
but walked about a little,

July 26. "This was the last day the sling was used.

July 27. Figure 6 shows the heifer on this date while on her feet.
She counld stand and walk about but was unable to rise without
ussistanee, In the afternoon she
was standing and moving about
for 1 hour and 10 minutes, the
longest time that she had been on
her feet. The improvement con-
tinued very gradually.

July 28. The animal got to her
feel without assistance for the first
time durmg the illness,

July 30. The heifer was kept in
the grounds around the corruls,
in order that she might huve a
chanee fo got some grass. She was . '
lying down most of the day but ¥ig. 5—Helfer 1024, July 22, Animal
was able to get about in a stum- oy ES e of rar oy UUT DuvIeE
Lling, slaggering manner,

During the succeeding days the improvement gradually continued,
and August 9 was the last day on which she was helped to her feet.
She was kept under observation from this time until September 25.
Figure 7 shows her condition August 23. Durving this period there
was continuous though slow improvement, but on September 25 the
animal was still wealk and her general condition was such that she
was unuble to take care of herself. She was placed in a wagon
and taken to a farm at Redmond,
Utah, for further observation,
Unfortunately, not long after be-
ing placed on this farm she was
mired in a ditch and died.

Whether the animal would have
made a complete recovery is very
doubtful. During the whole period
of illness she apparently suffered
no pain, had a good appetite, and
gained somewhat in weight, as on
September 25 she weighed 280
pounds. She received hypodermic

- : injections of strychnine from Au-
6. 6.—Heifer 1024, July 27. Animal  gust 18 to September 7. It is pos-

A3 SR DU GMIE 0T BCC U0k Siile that the administration of

strychnine may have aided in her
partial recovery, but there was nothing in the general condition of
the animal to show that the convalescence was hastened by the use
of this drug.

TYPICAL CASE OF SHEEP 739
Bheep 739 was a yearling ewe received at the station June 2,
1923, Oun July 5, 1923, she was taken into the corrals and kept under
observation until July 10,
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July 10. The antmal, weighing 75.25 pounds, received in the morn-
ing 0.113 pound of ground Karwinskia froit administered by a balling
gun. This quantity was the equivalent of 0.15 per cent of the animal’s
weight. After the feeding she was kept i the corrals until July 15.

July 15. The sheep was turned out with the other animals in
the pastiwe, These animals were brought into the corrals at night,
so that she was kept under observation from day to day. No
symptoms appeared until July 28.

July 28. Inthe morning the sheep
staggered somewhat when walking
and moved with stiff joints, step-
ping high. She did not at this
time show any wealkness, and so far
as general healill was concerned
scemed to be all right. While she
staggered oceasionally, she wounld
run  ghout with no difficulty.
From this date the sheep was kepb
in the corrals, fed “l'}ith hay, and
e T Teifan v o was under constunt observation.
Fui, T.—Tleifor i?lf;}-l:i).vu-;\IIIDIISt 238, uucl From July 99 to Allgust 7 the

symptoms of partial paralysis in-
creased.  Her movemenis during this time were very interesting,
but somewhat difticilt fo describe. She had lost to a considerable
extent the control of her legs. Tigure 8 shows the attitude assumed
by the animal when walking. She was uncertain in the use of her
legs and 1n this picture it may be noticed that the left forefoot is
raised in an abnormal manner.  The legs frequently were raised with
a jerking motion and put down with some difficulty. The animal had
lost control of the muscles to such an extent as to be unable to place
the feet in an attempt to walk.
{Figs 9,10, 11.} Figure 10 shows
the animal with the left forefoot
raised in this spasmodic manner
and Figure 11 shows the same con-
vulsive movement of the left hind
foot. Frequently, in attempting
to walls, the legs would be crossed,
so that the animal had difliculty
In maintaining an ervect position.
Bometimes the forelegs would
move together in the spasmodic "
manner shown in Figure 11. At % §R0ek 750 10 30, hows lack
other times the hind legs would
be used together in the same way, and the gnimal ip attempting to
go forward would go by jumps. In fact, the animal was unable
to control her legs sufficiently so that she could move forward, and
frequently. in attempting to wall, would go back instead of forward,
One observer remarleed that the animal woved as if she had hobbles
on her feet. Clinical observations were made upon the sheep twice
a day, but no abmormal characieristics of temperature, pulse, or
respiration were noted. The sheep had a fair appetite and ate
readily, and, except for the lack of muscular coordination, was in
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very good condition. These symptoms continued with very litile
change until September 24, ‘While the animal did not gain in weight
during this period, she lost very little. On September 24 she was
shipped to Washington for further observation.

October 23. On this date the animal was very much improved.
Stie was stronger than when shipped from Salina and the awloward
movements of Lhe legs were not so
distinetly murked.

November 2. The animal weighed
10 pounds more than when shipped
from Saling and appeared falrly
well except for some lack of mus-
cular coordination in the hind legs.

Junuary 7, 1924, The sheep was
very much better at this time than
at the former observation.

February 25. While there was
still o little uncertainty in the
movements of the hind legs, the
animalin her gencral condition was
ereatty improved. She weighed )

§3.5 pounds, and was considered as 15, Joshors T, AuRst L doning
practically recovered from her ex- that the antmal woved by jumps
perience with coyotillo poisoning. ) )

February 24, 1926 (two years later), this animal appeared per-
fectly normal. She weighed 10214 pounds and had raised o fine
lawth. This wus a clear case of complete recovery.

TYPICAL CASE OF HEIFER 104%

Heifer 1040 was received at the Salina Experiment Station June
9, 1925, At the time of the experiment she weighed 352 pounds.
The cxperimental feeding with Kerwinskia hemboldtiana was com-

menced July 7. The animal had
been kept in the corrals for ob-
servatior from June 25.
From July 7 to July25,inclusive,
ghe received by balling gun 18.9 per
cent; of her weight of leaves of X.
faumboldtiana, estimated as green
material, in daily doses of 0.995 per
cent of her weight. While receiving
this feed she was kept in the cor-
rals and fed liberally zlvith hay. . No
- e T symptoms were noted until about
¥ lﬁ'ag?rj?ﬁﬁll; ep TN Aumset 1 e July13. From thisdate the animal
began to lose weight rather rapidly.

July 25. 'The respiration was somewhat irregular. Beginning on
this date the animal was turned out into the yard surrounding the
corrals in order that she might get some green feed.

July 28. When the heifer was locked up at night fo be driven into
the corral she was found down in a dry ditch and had to be helped out.
While being driven in she stumbled and went down on her knees.

Aungust 6. The heifer showed increased weakness, reeled when
walking, and there was a slight Jack of control of the hind legs, this
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tack of control apparently being due to weakness rather than to any
patalytic eflect.

August 7. The wenkness in the hind legs nnd the weaving in walk.
ing was much more marked. :

August 16.  The weakness had increased, being especially mavled
n the hind legs. The heifer was in very poor condition, weighing
only 253 pounds. There was some
slobbering during regurgitation.
She still ate faivly well,

August 19. The weakness had
continued and increased. The
heifer stood in humped attitude
and had difficuity in getting up and
down. Much liquid was running
from her mouth, although it eonld
harcdly be said that she vomited.

August 22, Figure 12 shows the

- - = animal as she appeared on this

P, 11—S8heep 739, Heptewber 8,  date when she was on her feet,
Ring Ly the spasmodic activa o the  vppio chows the humped position
the animal assumed when standing,

Aungust 23, Two hypodermic injections of one-tenth of a gramn
of strychuine sulphate were given. In connection with the breathing
there was a rattling noise in the animal’s throat.

Aurust 24, The rattling in the throat continued, and there was g
continual running of liquid from the mouth. Two hypodermie in-
jections of one-tenth of a grain of strychnine sulphate were given.

August 25. The weight of the animal had become reduced to 190
pounds. At 4 p. m. she was found dead. The autopsy followed
immediately. The trachea con-
tained considerable froth, Af the
edge of the left lung were two
Liepatized areas. In the dorsal
portion of the muin lobes on each
side there were two larpe cavities
nearly 3 inches in dinmeter dis-
tended with air. The tissue sur-
rounding the envities was reddish
and thickened. These cavities
were not divectly connected with
the bronchi. The first stomach
contained very little liquid and in = T
its contents were many bezoarlike Fio. 12.—Heifer 1040, August 22, pol-

s soncd by Haerwinskie hambetdtiang,
masses of vegetable material, The  leives animal weak ond * humped up»
mucous surfaee of the fourth
stomach was greatly inflamed and swollen. The inflammation was
also present in the jejunum. There was nothing abnormal in other
parts of the alimentary canal. The spleen was small and thin.
The liver was congestecf and the gall bladder large and distended.
The bile was somewhat viscid and dark. The centers of the
abdominal lymph glands were somewhat darkened.
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DISCUSSION AND GENERAL CONCLUSIONS

SYMUITOMS FROM FRUIT IN SHEEP AND CATTLE

The first symptom noted was in the movements of the hind legs.
This was shown ip leg wenkness, in deagging the feet, and muscular
incoordination.  In mild cases this is shown only in a little un-
certainty of movement. In meore
pronounced cases it vesuits in
* high-stepping * action, a log be-
ing jerked up and set down in n
huphazard way, us shown in Fig-
ure 13. The animal muy move in'n
spusmodic manner, smetimes ap-
parently woing backward when it
iitends to gro forward, beenuse it
is unable to control its muscles.  In
attempting to walk it muy go by
jumps. The lack of coordimi.ion
may be extended to the forelews.

This is shown in sheep 739. ‘The
LG, Tg—Lamb 790, August 21, showing

lnck of coprdination may be accom- jorking movement of pight Ling leg
panied with weakness so that the

animal almost or quite loses the use of its legs and becomes completely
prostreated, as shown in steer 1027,  (Fig. 14.) In Texas the disense
resulting from coyotitlo poisoning is sometimes called “ limber leg.”

The trouble, upparently, does not produce pain. ~The snimal may
have o rood nppetite and eat readily if feed is provided ; this condition
wis especially marked in steer 1027, which seemed perfectly contented,

although entirely unable to pet on

its feet. In casesof recovery the pa-

rvalysis disappears very gradually.
There were no pathologieal char-

scteristics of temperature, pulse,

ot respiration.

SYMPTOMS FROM LEAVES IN SHEEP AND

CATTLE

The experiments of 1923, 1924,
and 1925 show that K. hwmbolds-
iung leaves do not produce the
paralytic symptoms especiully
characteristic of the fruit.

g, 14 —8teer 1027, Jnune 20, almogt ?{‘\"SOGUIE ﬂ:fe' t‘l:ﬂiiicl{;illech[_}, NOS ,{19

AN o LN it phLe T, affecte arwinskia

cOmPIeEy patyee lenves exhibited nau?srea. A third,
sheep 918, which received the plant but was not certainly affected by
it, vomited, but there was some reason to think that this animal may
have been n spewer, that is, poisoned by Helenium hoopesii.

Sheep 902 had a high temperature and pulse, showing no other
symptom. As the other unimals did not have any abnormal tempera-
ture or pulse rate, it is doubtful whether the condition was due to
Karwinskin. So far as can be judged from the small number of cases,
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Karwinskin leaves huve no definite effect on temperature, pulse, or
respiration.

The genernl etfert wus to produce a chronice condition of unthrifti-
ness, depression, progressive weakness, and loss of weight, vesulting
eventunlly in death. Figure 12, of heifer 1049, taken three days

before her death, shows the typical
appearance of an animal poisoned
by A. humboldtiana lenves,

SYMPTOMS 1N CHICKENS

In the feeding experiments with
chickens whole fruit, ground seeds
and stones, and the pulp of fruit
of coyotillo were used.

Poisoned ciiickens exhibited the
same characteristics as poisoned
sheep and catfle. Generally spesk-
ing, the first symptom was & slight
dificulty in walking, resulting in
oceasional  staggering. As  the
trouble progressed the fowl gradu-

¥ “\'\:onli;:ﬁ't":lt I.‘I;i(:bk'i'ﬂnt-“gilu lbl;‘:d lll:‘::;:ts ugg ﬁll}' lost control Ot.the legzs. When
the metitdrsals it attempted to waik the legs would
give way or become crossed so that
the bird would full. Sometimes fowls would feed resting on the
motatarsals. or move over the ground on them. Sometimes they
assumed u stilted attitude when walking. The pictures of chicken
40 (fig. 15) and chicken 43 (fig. 16) show attitndes assumed by
poisoned birds. Figure 17 shuys o group of sick chickens. Even-
tually they may become almost
completely paralyzed, so far as the
legs nre concerned, and partially so
in the wings, and may even be un-
able to move at all. While some
of the birds showed depression and
hecame dull and stupid, many were
in fairly good condition, except
for the paralysis, and ate readily.
Most of the chickens doubtless
would die, but by careful feeding
many will live a long time and
SOMC Ny recover,

SYMPTOMS IN GUINEA FIGS

The symptoms in guinea pigs SR . .
were not 50 marked as m Ehe other 16.—Chicken 43, showing  stilted

- . . gait of a polsoncd animal
animals which were the subject of

experiment. Probably the only dingnostic symptom was the paralysis
of the legs, most noticeable in the hind legs. Other less noticesble
symptoms were loss of weight, depressicn, und general weakness.

AUTOPSY FINDINGS IN SHEEP AND CATTLE

The lesions produced by Karwinskia were not of a specific char-
acter. Autopsies were made on 5 sheep, Nos. 684, 750, 649, 719, and
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867, and 2 cattle, Nos. 1027 and 1049. T'wo of them exhibited
petechize on the heart. There was an influmed condition of the
Tourth stomach in 4, and of the duodenum and jejunum in 3. The
lungs were congested in 4. The pancreas was congested in 3. The
liver was abnormal in 3. The kidneys were congested in 4. In
6 cases many of the lymph glands were swollen, congested, and
edematous. There wus evidence of an abnormal condition of the
suprurenals in 3,

In genceal the effect of the plant was shown in the mucous mem-
branes ot the nlimentary canal und in the principal glands of the

Fig. 1i.—A group of poisvued chickens

body, and it was especially marked in the lymphatics, There was
no clear distinction between the cffeet of the fruit and that produced
by the lenves. :

AUTOPSY FINDINGS IN CHICKENS

Of & chickens on which autopsies were performed 2 showed no ab-
normal conditions. The leg muscles of 1 were atrophied; this was
probubiy true of others, aisa.

MICROSCOPIC CHANGES IN TISSUES

In the microscopic examination of the tissues only such changes
have been observe(f us would seem to be secondary, and these possibly
cecurred largely during the period shortly before death when the
animals were in a moribund condition. The following results are
based on a study of the tissues from 5 animals, 2 of which were eattle
and 3 sheep.  Of these animals, 1 of the cattle and 2 of the sheep
were poisoned by the fruit, while the other 2 animals were leaf cases.

The most pronounced changes were found in the livers. In the
least-marked case there was congestion of the intralobular blood
capillaries accompanied by a few minute hemorrhages, and a cloudy
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swelling of the hepatic cells. In the most seversly changed livers
the hepetic cords of the central zone of the lobule were broken up
and many of the hepatic celis were necrotic. In one of these cases
leucocytes were abundant throughout the lobules.

The kidneys were somewhat injured, the condition being tiat of
neute parendiyznntous degeneration of a somewhat mild fype. In
ull the cases the convoluted tubules were affected. This varied be-
tween o mild swelling with an incressed affinity for eosin to u pro-
nounced granular degencration with soine disintegration snd aceumu-
lation of débrig in the lumina. In a number of tubules in all eases
the epithelial cells were loosened and dsarranged. A similar but
less marked condition existed in the other tubules. Tn the mildest
enses no change, other than o slight swelling of the epithelia] cells,
was noticenble in the glomeruli. In the move extreme cuases some of
the capillary loops were necrotic and considerable débris was present
in the spuce between the tufts and the capsule wall. The kidneys
might or might not be congested.

The lungs frow all the cases were more or less congested. In
two the congestion was mild and occurred only about certain groups
of nlvesli. In the others it was more general throughout the sec-
tions und was accompunied by pulmonary edema, diapedesis of
erythrocytes, some swelling of the epithelium of the alveoli, and
outwandermg of -polymorphonuciear levcoeytes. The disturbance
in twe of the cuses was centered about the terminal bronchi. In
these sections foreign material was present in some of the bronchi,
and had caused an ncute, inflammatory reaction,

Indications of irritation were present in the walls of the ventricles
of the heart in all the cuses. This varied between 2 slight out-
wandering of leucocytes and some dinpedesis of erythrocytes in the
mildest cases, und a slight increase in connective tissue, more pro-
nouneed outwandering of leucocytes, and some fatty infiltration in
those that were further ndvanced. In the more pronounced cases
scabtered muscle tibers of the myocardium had undergone degenera-
tive changes. While & general capillary congestion did not cxist in
any of the sections. in all of them isotated small veins and capillaries
were greatly distended, and minute hemorrhages were found in most.

Lymph glands very generally throughout the body had reacted toan
trritunt. A very few were only slightly stimulated. Most of them
were congested or even hemorrhagic. In many the endothelinl cells
were greatly swollen or extolinted, serous fluid was present in abun-
dance and had often congnlated. and lencocytes had accumulated in
great numbers. In some the lymph channels were packed full of
swollen and degenerated endothelioid cells and leucocytes, the eap-
sile was edematous, and the spaces filled in with leucocytes. In a
few cases considerable infiltration had occurred in the connective-
tissue nrens. Ir general the lymph glands of the anterior portion
of the bady were more atfected thun the posterior ones.

The organs or tissues in which changes were observed were the
iver. kidneys, lungs, heart, and lymph glands. The changes were
pronounced in the liver and muny of the lymph glands, but were
fess marked in the other tissues. They were mostly ncute in char-
acter and probubly secondary rasher than primary,
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TOXIC AND LETHAL DOSES

I most éases the cbservations on experimentul aniraals were car-
riedd on only churing the four srminer months. Inasmuch as some
animals do not show the effect of the plant until a considerable period
hins elapsed after the feeding amd arve sick for o long time, the final
result of the feeding is in many cases unknown. Consequently, no
definite statement can e made in regurd to the lethal dose.

TOXIC AND LETHAL DOSES OF FRUIT
HILEEL

The minimum foxic dose for sheep wus 0.15 per cent of animul
walght of dry materinl.  Sheep 739, 1n 1923, and sheep 843, in 1924,
were mnde sicle by this quantity,  Sheep 7350, in 1923, was Jkilled by u
0.2 per cent dose.

CATTLE

Heifer 1123 was poisoned by 0.05 per cent of animal weight and
steer 1027 was killed by 0.15 per cent. As eattle 1116 was not adfected
Iy 0.05 per cent, this may be considered as the minimum toxic dose.
The mininum lethal dose is probabily not far from 0.15 per cent,

GOATS

Of the 8 gouts used, Nos. 5 and 3 received, respectively, 0.075 and
{(L15 per cent of unimal weight without effect, while in No. 1 marked
symptoms were produced by 0.2 per cent, this quantity being about
the probable minimum toxic dose.

CHIQHENS

The minimum dose of ground fruit producing sickness was 0.3
per cent in the case of chicken 40. As 0.2 per cent had no effect on
chicken 56, and on chicken 35 produced no result unless the loss of
weight is considered a symptom. it is probable that 0.3 per cent is
close to the mintmum texic quantity tor chickens. The ounly bird
that died dirvectly from the feeding was chicken 45, from a feeding
of 0.7 per cent.  Chickens 40, 41, 42. and 43 were killed for autopsy
nt the end of the season, nnd all but No. 43 weve in bad condition,
and prebably would have died. Tt is probable that there is little dif-
Terence hetween the toxic and lethal doses und that 0.3 per cent or
more is likely to produce a tatal effect. One chicken, No. 55, received
unground fruit and was killed by o dosage of 0,6 per cent.

IIGS

Only one pig was used and this was not affected by a 0.2 per cent
dose. This animal was under observation one month. Inszsmuch
ag symptoms sometimes ocenr after o long period, it can not be said
positively that this dose was without effect.

GUINEA PIGH

Tlhe experiments with guinea pigs showed that the minlmum toxic
and lethal dose was 0.15 per cent of animal weight,
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TOXIC AND LETHAL DOSES OF LEAVES
BHEEPF

The smallest toxic dose of lerves for sheep was 21.125 per cent in
the case of sheep 649, This dose not only produced sickness but also
death. As sheep 876 was not affected by 20 per cent, it may be as-
sumed that 21.125 per cent is nbout the minimum toxic dose and that
the toxic and lethal doses are practically the same.

It may be noted that sheep 643 received a much lirger quantity—
33.8 per cent—and was not affected. But this animal was under
observation for only six days after the conclusion of the teeding,
and, as the effect of the plant is frequently very much delayed, it is
possible that a longer period of observation would have shown that
this animal was poisoned,

CATTLE

Heifer 1068 showed only weakness from a 15 per cent dose. This
15 probubly about the minimwmn toxic dose. Heifer 1049 was killed
by u dose of 18.9 per cent and steer 1016 by 20.8 per cent. These are
probubly not far from lethal doses. There is no marked difference
between the toxic and lethal doses,

TOXIC AND LEThAL DOSES OF STONES AND S8EED
CHICKENS

Three chickens, Nos. 47, 48, and i), were given the stones and seed
of the fruit ground. Al were affected and two died, the mini-
mum lethal dose being 0.56 per cent of animal weight. Chicken 50
was made very sick on a 0.28 per cent dose. As the minimum toxic
dose of fruit was congidered to be about 0.3 per cent, it eppears that
the toxic dose of whle fruit and of seeds with stones is ubout the
sume.

TOXIC AND LETHAL DOSES OF SEED
GUINEM PIGS

Three guinea pigs were fed on seeds, that is, fruit from which the
pulp and stones had been removed, the smallest dose being 0.09 per
cent of animal weight, All three died. The minimum toxic and
lethal doses were not determined, but as the minimum dose of fruit
is 0.13 per cent it is evident that the seeds are more poisonous than

the whole fruit.
TOXIC DOSE OF PULP

As stuted in the introduction, Havard says that the poisonous prop-
erties of the plant are in the seed and that the pulp of the fruit is
innocuous. This is the general belief among stockmen acquainted
with the plant. As chickens had proved to be good test animals for
Kuarwinskia poisoning. a few feedings were made to checl up on this
belief in the nonpoisonous charucter of the pulp.

From a quantity of dry fruit representing 1 per cent of its weiyght,
chicken 47 received the stones und seed and chicken 49 received a
similar dosage of pulp; chicken 47 was killed by 0.564 per cent of its
weight of stones and seed and chicken 49 was made sicl by 0.486 per
cont of pulp.

Cliicken 50 received stones and seed in o dosuge representing 0.5
per cent of animnal weight of dry £ruit and chicken 51 a similar dosage

q‘.
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of pulp.  Chicken 50 was wmade very sick by 028 per cent of its
welirht of slones and seed and chicken 51 was affected in u less degree
by a 0.217 por cent of pulp.

Chicken 48 received stanes and sced in a dosage representing 1.07
per cent of anunal weight of dry fruit, and chicken 46 received pulp
m o dosage representing 136 per cent of animal weight of dry fruit.
Chicken 48 wus killod on 0.6 per cent of its weight of stones and seed
and chicken 46 was not affected by the same quantity of pulp.

These experviments showed that while the pulp s not so toxic as
the stones and seed it is still quite peisonous, and that the minimum
toxic dose is probably not far from 0.217 per cent of animal weight,
although in one case 0.6 per cent was given with no effect.

The preceding experimental feedings of pulp were made at the
Salinn Experiment Station. Further tests were made in which six
chickens received pulp in the bureat’s animal room in Washington,
D. C. The dosages, which were based on that found to be effective
at the Salina station, were 0,217, 0.436, and 0.6 per cent of unimal
waigtht, two chickens being used on each dosage. Four of the chickens
were allected, 1 on a 0217 per cent, 1 on a 0.436 per cent, and 2 on a
0.6 per cent dose. These results confirmed those obtained at the
station.

Four guinen pigs, receiving from 0.046 to 0.85 per cent, showed no
effect.

TIME FROM FEEDING TO APPEARANCE OF SYMPTOMS

Table 2 shows the length of time which elapsed between feeding of
different purts of the coyotillo plunt and the development of symyp-
toms in animals. Table 1 may be consulted for u(&ditionnl details
concerning the experiment.

Taste 2—Tine dapxiny betiveon feeding wnd the appearance of sypmploms
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With the exception of sheep 806 and chickens 44 and 45, the
experiments with fruit were mude by a single feeding, wherens the
experiments with leaves werve made by teedings extending aver several
days, and the time for the appesrance of symptoms was computed
from the lust feeding. The feedings of fruit alse were estimated In
nir-dried muterinl, while the feedings of leaves were estimated as
green nuterial.

Attention may also be called to the fact that while the total number
of feedings was rather large, the numbers for special animals and
under idenfical conditions were small. The average periods of time
beﬁween the last feeding and the appearance of symptoms were as
foliows:

Duys
For sheap recelving fruit.__ ——.— 18.2
For eatele recelvinyg trudt e — 8.4
For chickens receliving fruit —— . -
For guinen pigs receiving frudto . __ - — 3.4
For sheep receiving lonves e 8.0
For cattle veceiving leaves e — -— 3.8
For chickens receiving seed and stones ——— — 4.2
For puinen pigs pecoiving seed o e 4.1
For chivkeny receiving pulp of fradto. . ___ ——- __ 23.6

The striking thing about the plant is that a considerable period
ordinarily elapses between the feeding and the appearance of symp-
toms. This time resched u maximum of 47.5 days in the case of
sheep 843. It is diffieult, therefore, when animals are on the runge, to
determine definitely that sickness and death are caused by the coyo-
titlo, for an animal, when symptoms first appesr, may be a long way
from the source of trouble.

A similar deluy 1n the appearance of symptoms from plant poison-
ing was noted by Theiler {73} in regard to the effect of Crotalaria
durae, by Malevel (§) in regard to Lathyrus, and by Hagan and
Zeissig (3) in cases poisoned by bracken fern and soy beuns.

The time elapsing between the feeding and the appearance of
symptoms ts greater in the case of fruit than of leaves, especially
with sheep. !I‘his may be largely nccounted for by the fact that the
leat feedings continued for u considerable period, and the time to
the appearance of symptoms is computed from the last feeding.

When symptoms appear they generally develop somewhat sud-
cdenly, without premonitory indications, and the maximum effect
produced by the fruit occurs comparatively soon after the first evi-
dences of intoxication.

DURATION OF SJICKNESS

As stated elsewhere, Karwinshia hanboldtiona produces prolonged
illness from which, in severe cases, recovery rarely takes place, the
only positive cases of complete recovery being those of heifer 1123,
chicken 68, and sheep 739, In a few of the cases there was fairly
positive evidence of the time when lmprovement comniuenced. Table
3 grives these data:
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Tantl 3.—Time clapsing from the appearance of first syngtoms du firsd aoled
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In the case of heifer 1068, for which the time of two days is given,
it should be stated thut the only evidence of an improved condition
at the end of two days was u slight incrense in weight, this increase
being continucus after that time. Weifer 1123, which showed only
slight symptows, was considered normal 28 days after first symptoms
were noted.  In the other animuls, not including chickens, the time
hefore improvement was noted varied from 20 to 88 days. Put in
a general way. it may be said that the animals were sick for three
weels or longer before any change for the better was noted.

CUMULATIVE EFFECT OF THE PCISON

Of the sheep fed with fruit No. 806 wus the only one which received
the plant on successive days. This animal received 0.2 per cent of
its weight in five days and was not affected. Two other sheep, Nos.
750 und 790, each received u similar quantity in one day—No. 750
being killed and No. 790 made sick. Two sheep, Nos. 739 and 843,
were made sick by ¢ dosage of 0.13 per cent. 8o far as the sheep are
concerned, there was evidently some elimination and it is not clear
that there was any cumulative effect,

Of the chickens fed with the fruit, No. 44 received 0.6 per cent
of its weight in six days and was sick, and No. 41 reccived 0.6 per
cent in one day and was very sick. In these cases the effect was about
the sume whether the material was given in u single dose or spread
over s period of days.

So far as can be judged from the chicken experiments the poison
is cumulative with very little elimination. The fact that symptorus
are apt to occur at a considersble period after the feeding indicates
that theve is little elimination.

Of the sheep fed with leaves three were poisoned—No. 719 by a
dose of 28.5 per cent given in 18 days, No. 867 by a dose of 22.5 per
cent given in 15 days, and No. 649 by a dose of 21.125 per cent given
in 15 days. None of the other sheep fed with leaves received so
large quantities us these three animals with the exception of No.
643, which in nine days received 83.3 per cent. This animal, however,
was kept under observation only a few days. and as symptoms from
lenves frequently uppear after » long interval, it is not clear that
this sheep was not affected. Inasmuch us all the affected animals
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recetved nearly the sume quantity o api)mxi_nuttely the same time,
1o conelusions ean be drawn s to wecimulation.

OF the three cattle poisoned by leaves, No. 1018 was killed by u
dose of 20.8 per cent given in 83 days, No. 1049 by a dose of i8.9
per cend given in 19 days, and No. 1068 was made sick by a dose of
15 per cent in 15 days. In these animals, as in the fruit cases of
chickens, the elimination was small, as, apparently, the length of time
during which the feeding was continued made very little difference
in the toxic dosage.

Taking all the experiments under consideration it appears that,
while there may be some eliminution, there is, in some cases, a dis-
tinetly cumutlative effect.

SUSCEPTIBILITY OF DIFFERENT KINDS O ANIMALS

In the experimental work it was shown that sheep, catile, goats,
guinga pigs, and chickens may be poisoned. Reports received by the
Drepartinent of Agriculture indicate that the losses of gouts have been
especinlly heavy. There are reports also of the poisoning of swine
und horses. As previously stuted, children are snid to have suffered
Trom eatingr the truit.

'The eflect of the fruit shows n marked difference between the
susceptibility to poisoning of sheep, cattle, and chickens. Cattle are
much more readily uffected. It takes twice the cattle dose to poison
u sheep and four times that quantity to poison a chicken. Goats are
somewhat less readily poisoned than sheep. From the smsall number
of guinea pigs it is inferred that they are about as susceptible as
sheep.

"Lhe effect of the Jeaves shows less difference between sheep and
cuttle, but the cattle are more easily affected. There were no experi-
ments with feeding lenves to chickens or goats.

PROGNOSIS

(enerally speaking the prognosis of animals poisoned by Har-
winskiw lemboldtiena is distinetly bad.  Of the sheep poisoned, one
No. 789, made complete recovery after a period of seven months.
Sheep Nos. 790 and 843 made 1mprovement during the period of
observation, two months in one ease and three in the other, and when
turned buck to the owner showed only slight symptoms. They may
therefore be considered as possible recoveries,

Of the cattle, heifer 1668 mude complete recovery and heifer 1024
a very bad case—after u period of puralysis so complete that it was
entirely unable to use its Jlegs, gradually improved until it could get
nbout. Tt sceidentally fell into a diteh and died. While it is possible
that this animal, with good care, might have reached complete re-
covery, it does not seem probable. Of the experimental chickens,
Ma. 49 rvecovered.

It may be significant that smong the cattle Nos. 1068 and 1024
were yearlings and that sheep Nos. 790 and 843 were lambs, It 1s
possible that the young animels are more likely to recover,
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Taling into consideration all the experimental work, it appears
that Karwinskia hemboldtiang produces a form of intoxication the
effects of which continue for a long time, and that there is little pros-
pect of recovery in severe cases.

REMEDIES

In most cases of plant poisoning it is considered that anything
thut will increase elimination, like o laxative or purgative, will aid
in eflecting recovery. In the Karwinskia cases, however, there was
no indication that the eliminative work of the alimentary canal or
kidneys waus interfered with, these organs ordinarily performing
their functionsg in a normal manner, so that there wus no occasion to
use this form of medication, Strychnine was used in two cases, those
of heifer 1024 and heifer 1049, but this did not appear to have any
effect on the course of the disesse,

The data obtained thus far give no indication of any remedy
which can be successfully used.

SUMMARY

Korwinslie hwmboldtiana is & plant growing in southwestern
Texas and in Mexico which, previous to the experiments of this
stucly, was rveported to produce paralysis in some domestic animals.

Experimental work has shown that it affects cattle, sheep, goats,
cuinea pigs, and chickens, producing a more or less complete paral-
ysis, the eflects being cspecially pronounced in the posterior limbs.
There are reliable reports to the effect that Karwinskia poisons swine
and horses alsa.

The eflect of the plant is peculiar in that the symptoms do not
orcinarily appear until a considersble time after the feeding and
continue for an indefinite period. In severe cases recovery seldom
takes place.

The reported cases of poisoning are from eating the fruit. It has
been found that the leaves are also poisonous but that the resulting
symptoms are different from those produced by the fruit,
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