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It has been known for & long time that if dogs or foxes eat raw
gelmon they are almost certain to become ill. Ususlly desth follees after
several weelkp of illness, cherscterized by a loss of sppetite, cachexis, nassl
discharges and stupor. In view of thie more or less common knowledge I was
led to attempt & study of salmon poisoning in doge that might throw some sci-
entific light upon the problem which confronts dog owners generslly, snd aes-
pecizally those in the districts where dalmon are asbundant in the stresms,

In order that the details of the symptolls might be seen at first
hand, under comtrolled experimentel conditions, three dogs were given one
pound of fresh salmon each. The following protocol presents the typical picture

of & dog dying from salmon polisoning.

Porotcol No. I.

Dog Ro. 8. Age, about ¢ months.

Weight
Lbs. Os. Temp.  Resp. Pulse

July .28 14 8 101.4 28, isc Wae given 1 pound of fresh
seslmon., '

July 25 14 102, 24, lse Eormsl

Aug, £ - 1l4. 2  102.4 28, 122 Does not eet normally,

Aug. 15 5. 6 102.4 3. 118 Dog ests but very little,

Has cough and nasal discharge.
bug. 28 13. 4 sesun wns cos Did not touch food given day
previous. Cough worsgs.

Sept. ¥ B. 108 30. 140 Dog very sick., Has not eaten
for several days. No bowel
movement for § days. (oughs.

Sept. 8 R. 7 10%.2 &4, 154 Discharge from nose and eyes

marked. Canpot stend alone.
Had one bowel passage, mostly
mucous, no blood.

Sept.l2 Found deed this morning.
Welght - 12 1bs. 2 oz,

4 complete sutopsy was done snd microscoplc sections were made of

the tissues.



Working on the sssumption that, possibly, the poisonous substance
might come from soms specific tissue of the fish, different parts of the ealmon
were fed to dogs. One group of dogs wae given the skin, snother the flesh
and still snother group was given the bones, The flesh only produced polsoning.

An sttempl wae next mede to isclste the g&rticul&r gubstance which
cauges the poisoning. Alcoholic extracts were made from the salmon flesh.

This was then evaporated at 37 degrees C until the alcohol was completely re-
moved. From this alcohol zoluble substance and sther scluble one was taken
{about 1/2 of the residue was found to be soluble in ether), These two fractions

were then given to separste groups of dogs with the following rssults,

Protocol. No. 2,

Teken from one of three dogs, none of shich wers affected in any way.

Dog ¥o. 8.
Fulse Resp. Temp.
Oect, 11 120 72 108 ¥ag given ether soluble by mouth.
got. 15 110 70 108.2 Appears normal.
poet, 25 122 82 108 Iz normel in every rsspect.
Fov,. 2 Hormel., Waoe released for class work.

Protocel. No. E,

The following protocol was taken from a series of four doge, all of which

were poleoned directly from the ether soluble extract. 411 were killed.



Dog. Ro. B.

Oct .10

get 14

Oeb. 17

Ot 18

Oet. 21

Oet. 22
Oct. 25

Oct. 30

Hov. B

Nov. 5.

Weight
Lbz. 0s.
2%

22 B
22

LE 3

g 38
17 4

Temp.
i0z.6

10z

168.1

*EEYR

108.2

103.4

104.1

Age, sbout one year.

Reep.
28

54

Dog dead this morning.
Weight ~ 16 1bs,

Pulse
ieg

160
1z6

148

180

LR 4

154

152

180

fog wes given ether soluble
fraction, from 1 1b. sslmeon
by mouth,

Appesrs normal.

Lies very guietly., Hus elight
cough.

Does not eed normslly, 1Is quite
sick. Has discharge in eyes and
nostrils,

Cough much worse. A peculiar skin
eruption hss developed,

About same as dey previous,

Correal =bacesg has developed in
right eye. Coughs with each ex-
plrstion. Has not touched food
for several deys,

Does not move sbout. Loud bresthe
ing. Left eye is becoming infected.

No bowel passage in 5 days. Very
wegk, will not move, Appears wesk
especially in hind legs. Coughs
continuously.

4 complete sutopsy wae done and microscopic sections were made

of the tissues.

It wae guite evident from the sbove dets thet the pelscnous sub-

stance was contained in the ether scluble portion. The following experiments

were carried on with the residue extracted directly with ether. This residue

is an oily subetance very much like Cod Liver 0il in eppesrsnce.

Two doge were given one pound esch of selmon flesh from which the
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ether soluble fraction had been remcved. These dogs dld not show any
gymptome of poisoning.

The first symptom that is noticed in & salmoned dog ie & loss
of appetite which hes it onset about eight to twelve days sfter esting
galmon. A genersl weskness follows and is progressive to death. The dogs
have & charscturistic mncopur&lent discharge from their noses and eyea, which
is accompenied by a cough and rise in temperaturs. These symptoms begin
twelve to fifteen days before deeth and greduslly bVecome more marked. In all
of the dogs & definite parslysis of the hind legs appeared from %€ to Qa‘hanrs
before deeth. Opscities of the cornes were noticed in about twenty percent
of the doge. This is ususlly bileterfsl though occasiorally only unilsateral,
and persiste until death., The animsle have only an occasional bowel passage
efter the scute symptoms srise. The faeccel meterisl ig uspally smell in

smount snd of & mucous conmsietancy. At no time waz blood seen im the stools.

Pathology.
Gf@SE.

The animsis were grestly emecisted. Aress over the body where
the hsir had fallen out lesving en irritetcd sore were of frejuent occurrence.
Cornesl sbecesses snd opacities were geen in twenty percent of the autopsles,
A muaa»par&lent discharge was present in the eyes and the nosirile,

In the abdomen there were no noteworthy changes axc&pt & small
smount of extra-peritonesl fet which rae extremely yellew. The intestines
were normel, there being no evidence of dyesentery, or sny other acute intestinsl
infection., They contained a smell amount of bile-stained mucous. The stomech

had no noteworthy changes. There was no evidence of hemorrhege in any part of



The lungs lsy free in the pluersl cavity. Thelr mergine were
white and festhery, In generazl, the perenchyms was of & éérk purplish
red. There were irregulsr corsclidatlions formed in sll of the lobes, these
were #mall yellowieh nodules surrourded by hemorrhsgic sreoli. On section-
ing the lungs there were numercus smell crees of pus, apparently coming from
the bronchi. The brqﬁchial lymph nodes were ell swollen ard dark red in
color. Ko ncteworthy changes were found in the thymus, thyroid, end heart.
The pleura was rot covered by fibrin and there wae no excess fluid in the
cavities. |

The liver mee uruslly moderately swollen and of a ;inkish red
hue. Smell irregular, yellowlsh areas, apparently sbscesses, were scmetimes
geen at the margine of the lobes. Numercus sections of the parenchyms dig-
cloged a moderate hyperemia snd cloudy swelling.

| The spleen wae shrunken in character but no evidence of the under-

lying pathology was pressant.

The kidneys eppeared slightly congested and much softer than
normel. On sectioning there wes evidence of a marked cloudy swelling, The
capsule stripped readily, dieclosing many hemorrhagic ereas. The bladder and

sdrenslg appesred normal,

#lcrescopis.
Gastro~intestinal., There wee no evidence of any psthology. The
mucosa was intact end there wes no evidence of cellulsr increese or hemorrhage.
Spleen. There was a marked increass in the fibroné tissue,
Malpighien corpuscles were not clearly made out, Rlood destruction mee evident

because of the incressed smount of blood pigment present. There appsared to be

&n actudl destruction of the spleénic tissue,



Liver. The genersl picture wes that of a marked desiructive
process. Evidence of sloughing and necrosis was secen throughout. The in-
dividual cells in & larger percentage of the tissue had lost their normal
merkings end eppesred as clumped, non~-functioping masses. A& large amount
of pigmentstion wae present. The jortel end hepatic systems were totally
deetroyed in meny sress end were only marked by their fibrous stroma. The
blood vesselz were distendsd with blood.

 Kidneys. The picture here wes much the same es that of the liver.
The tubules showed msrked evidence of a destructive process being présent.
They had lost their distinet outline and in many instances were clumped to-
gether snd disorgenized, The glomeruli presented two different pictures,
some were congested with blood and had evidence of function, while others
were smell and shrunken snd appesred fibrous in chsracter.

Bone Marrow. The megalokaryocytes were incfease& in number,
shich, is evidence of hyperplasia. There was some congestion but otherwise
negative.

Luonge. The lungs were not sliays involved, but when they were
the microscopic picture was that of bronehisl pneumonla,

Brain and Cord. 4 low grade meningitis wae all that was observed.

Heart ard Skeletsl WHusculature, Bladder, Thyroid snd Adrenals.
31l were negative.

Blood count Jjust before Jeath.

Red 4,004,000
¥hite 85,000
Polys, 75 percent
€mall lymph, 21 percent.
(Thie was the aversge count of two doge taken before death,

both showing evidence of bronchisl-pneumonia et autopsy.)



Immunization.

The fact that two old.doge were encountered that did not show
ang symptoms after eating salmon, led to the assumption that these dogs
hed possibly been poisoned with salmon and upon recovering possessed gome
form of immunity. With thies in miﬂd an sttempt was made to immunize dogs
in the laberstory. Eleven young dogs were used. They were each given
three drops of the ether aalﬁble extract subcuteneously. This was repeated
after two weeks., Between three and four weeke elapsed before fresh sslmon
wae given them. This wes followed in two weeks by & escond portion, and im
another week by & third portion. None of these doge developed symptoms of
poieoning. This evidence seems sufficient to conclude that = process of

immunity hed been developed.

biacussion,

The only reference to szlmon poisgoning found in the literaturs
attributes the causetive factor to pararitee. (1 and 2). In both cases the
expefimeﬁt&l evidence seems sntirely inadeguste to Justify the conclusions.
The evidence here presented has been carefully g&iﬁsreé from a large numb&r
of animels under clese obpervetion. There sould seem to be & poseible pitfell
in precursory experimental work, in that, emong edult dogs, infreguertly one
comes upon an sanimal that ie not susceptible to sslmon. Judging from the
resulte obteined in expsrimentally preduced immunity, it is not too much to
assume that there will be found en occssionsl enimsl that has become ismmune.
Thie is further born out by the fact that such immunity wae never found among
pupples that hed had no opportunity to est sslmon., C.H. Donhem was led to
believe thet only sore back sslmon produced the poisoning. In these experimente
both fresh and sore back salmen have been used with ne gpparent difference in

the toxicity thet followed.



Fnrther, with ear ether extract thers can be no poseibility of parasitic
infection. These animsls poisoned with the extrasct ran a similer course

and showed identicel symptoms to those given rew salmon. There rwould

saiﬁ to be further indication thst C. H. Donham?sz dogs did not have typical
salmon poisoning, from the intestinal psthology reported by kim. In none of
the animsls here presented was there evidence of gsetro~intestinel patholoegy,
elther before desth or at sutopsy.

The immunity produced in a series of animals reported herg carnob
et this time be classified. Two possibilities suggest themselves., The first
ie that we are dealing with a pure toxin to which it ig possible to produce
immunity. The other poessibility is thet we zre encountering s lipoid to which
an immuniiy may be developed in the sense of building up a2 tolerance, Further

work in progress will no doubt throw light upon this point.

Conclusion,

i. Rew selmon is poisomous for dogs,

2. Dogs given either raw salmon or the ether extract of raw selmon die in
the course of from three to five weeks in a cachectic condition.

3. Neither the symptoms nor the pethology found at autopsy point to & definite
localizetion of the lesion that causes death,

4. It is possible in dogs to develop immunity to sslmon.

5. The paiscnoﬁs substance is soluble in ether.
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