XXX1.—CASES OF POISONING CAUSED BY SPOILED CODFISH,
AND THE UNNECESSARY PROHIBITION OF THE SALE OF RED-
DENED CODFISH.*

By Dr. E. MAURIAC.

By a circular dated December 31, 1885, the minister of commerce in-
structed the prefects to prohibit the sale of red codfish throughout the
entire Freuch territory. The prohibitory orders of the prefects, issued
in accordance with this circular, threatened venders of reddened cod-
fish with articles 423, 471, and 477 of the penal code, and the law of
March 27, 1851, relative to the suppression of fraudsin the sale of goods,
i. e., they may be punished by imprisonment, fines, seizure of their goods,
and the publication of the judgment by means of placards; moreover,
dealers are made responsible for any cases of sickness which may be
caused by the use of red cod. This prohibitory measure, which was
taken in consequence ok several cases of poisoning caused by spoiled
codfish, has raised energetic protests in all the ports where fishing fleets
are fitted out, and especially in Bordeaux, which is the most important
center of the codfish trade.

At the urgent requess of interested parties, indorsed by the deputies
and senators from the sea-board departments, the new minister of com-
merce, Mr. Lockroy, has withdrawn the circular of his predecessor,
until fuller information on the subject could be obtained; but this with-
drawal is only temporary and not final, as some papers have erroneously
stated.

We have therefore deemed it useful to make an exhaus‘tive study of
this whole question, and to submit tie results to the Bordeaux Society
of Medicine and Surgery and to the central Council of Public Hygiene
of the Gironde.

Ouar work is divided into five parts:

(1) In the first we give a brief historic review of all the cases of
poisoning caused by spoiled codfish, which, as far as our knowledge
goes, have been noticed in the annals of science. We give at the same
time a sketeh of the symptoms which have been found to accompany
these cases of poisoning.

* Des acoidents toriques ocoasionnds par la morue avarice, et do Vinterdiction de la mise
en venle des morues rouges.” Frowm the Journal de Médecing de Bordeauz, vol. xv, 1886,

p. 425. Translated from the French by HERMAN JACOBSON.
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(2) In the second weendeavor to ascertain the physical characters of
the codtish which have produced these cases of poisoning, with the aid
of all the information contained in the reports of the physicians who
have treated these cases.

(3) In the third we give the results of recent investigations relative
to the nature of the red color of the codfish; and we show that not only
is the red in the codfish not poisonous, but that it is not even the de-
termining cause of the putrid change of the codfish. We endeavor,
moreover, to ascertain under what special conditious this abnormal
color develops, and we show the means by which it may be cansed to
disappear, or by which its development may be prevented.

(4) In the fourth we show that all the cases of poisoning which have
been observed must be attributed solely to the cating of spoiled codfish,
whose flesh had already become more or less putrid. We also give the
results of investigations relative to the specitic poisonous matter con-
tained in spoiled codfish. e compare the phenomena produced by
eating spoiled codfish with those produced by other spoiled articles of
animal food, and show the difference between these phenomena.

(5) In the fifth we enter into some technical details regarding the cod
fisheries, and regarding the curing and preserving of cod; we show the
important place which this fish holds among the articles of human food;
and we point out the evil effect which the ministerial circalar of De-
cember 31, 1885, is liable to produce on national and local commerce,
without yielding any benefit for hygiene and the health of the people.

I.—REVIEW OF CASES OF POISONING, 1N CIIRONOLOGICAL ORDER.

(1) Case on a gun-boat in 1866, reported by Dv. Maréchal, chief physician
of the navy.

«In 1866 there suddenly appeared on the 5th of June, in the port of
Toulon, a sickness which fortunately was unot very serious, but which,
when night set in, had attacked about one hundred and thirty men be-
longing to the navy. All awoke with violent colic, followed soon by
liguid, copious, and frequent operations, sometimes by vomiting, and
more or less pronounced Leadache; nearly all the patients had a cold
skin, and occasionally they were slightly feverish. In nearly all cases
a very marked prostration was noticed, accompanied by profuse per-
spiration, and an evident tendency to a syncopal condition,

«T at once began to search for the cause of these phenomena. The
Kkitehen utensils were in perfect condition, but the crew had on that
day had codfish for their meals. I bad the codfish brought to me, and
tasted it raw, after I had already caten it cooked at the same meal as
the crew and without producing in me the slightest inconvenience,

«Thoe appearance of the phenomena was as follows : After a period
varying between balt an hour and one hmdred and fifteen hours, and
averaging from five to fifteen hours, the symptows began to appear.
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The first were digestive tronbles, consisting at first in a feeling of dry-
pess in the mouth and throat, which most of the patients considered
as an excessive thirst, while some considered it as the sharp after-taste
of their dinner, which they hoped to overcome by drinking copiously.
But soon, no matter whether they drank anything or not, they had a
feeling of heaviness in the stomach, and a disagreeable bloated feeling,
which very soon, however, turned to a severe stomach-ache. In the
evening more than half the men were on their feet again, and on the
following day most of them did not feel any traces of this slight indis-
position.”

(2) Cuase reported by Dr. Hcrmann; of St. Petersburg, in 1878..

In 1878, 108 persons at St. Petersburg were poisoned by eating the
salt and dried cod called « stock-fisch,” which forms a common article
of food in Russin. Dr. Hermann treated four of the worst cases. One
of them, forty-four years of age, died after twenty-four hours; and the
autopsy showed a hemorrhagic injection of the iloum and the larger in-
testines. The symptoms in all cases were faintness, stupor, violent
colic, diarrhea, vomiting, cramps in the lower extremities; pulse weak,
a little quicker than usual ; stomach elastie, no sensation of pain when
pressed,

In most cases convalescence was reached on the third day; in one
case the diarrhea lasted longer than two days. The codfish which had
prodnced these cases had a bad taste and odor; and a sample exam-
ined under the microscope showed that the muscular tissue had become
granulous and brittle; while the streaks of the muscular fiber were no
longer apparent. The codtish bad a deep yellow color.

3) Case in a regiment of the Foreign Legion, at Sidi-Bel- Abbés, in 1878.

Dr. Schaumont has published in the Recucil de mémoires de Chirur-
gie et de Pharmacie militaires (vol. for 1878, p. 504), a report on a case
of poisoning of the same kind, showing extremely grave symptoms.

The case occurred in the mght of April 19,1878, in a company of the
Foreign Legion stationed at Sidi-Bel-Abbés, provinee ot Oran, Algiers.
At 9 p. m. the physician was informed that 20 men had been taken with
violent colie, diarrhea, and vomiting. At 11 p. m. the number of pa-
tients had increased to 64, and the condition of those who had been
taken first became more' and more serious. An hour later the number
of patients had reached 80. In all, 122 men were sick, 17 of Whom had
to be sent to the hospital.

“All complained at first of vertigo, headache, and nausea; ‘the face
became livid; then followed cramps in the stomach, and vomiting of
food matter, and finally frequent and violent attacks of diarrhea. At
last the lower extremities began to grow cold, and cramps were felt in
the calves.”
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Dr, Schaumont and Dr. Péborde gave to the sick a draught composed
of six drops of ether and eight drops of tincture of opium dissolved 'in
a little water, and followed this up by some tea. In the morning there
was a very noticeable improvement in all the patients. On the 21st only
36 were sick ; on the 22d, 27; on the 23d,16; the 24th,15; the 25th,14 ; the
26th, 7; and on the 27th, 4, who were all convalescent on May 1.

After having administered the most urgent remedies, Dr. Schaumont
inquired what had occurred on the 19th, and learned that the men had
gone to target practice in the afternoon. Noune of them had experi-
enced the least inconvenience before dinner, although the heat on that
day was excessive.

In the evening they had taken their principal meal, composed of cod-
fish, potatoes fried in lard, and wine. In the morning of April 20 sev-
eral dishes containing some of the food which had not been touched
since the evening were taken to the pharmacy of the military hospital
to be subjected to an analysis, as well as samples of the wine, lard, and
codfish from the stores of the commissary of the Foreign Legion. It was
found that neither the wine nor the lard (which was white and free from
bad odor) contained any poisonous matter. The potatoes were in per-
fectly good condition. No copper utensil had been used in cooking any
of the victuals, But when the dishes were opened an exceedingly
strong and very disagrecable odor was noticed at once, reminding one
of putrefying matter.

The sample of codfish from the commissary was examined next. By
1ts external appearance it might deceive an unskilled eye. When sub-
jected to a careful examination, and broken into two parts its entire
length, it showed towards the middle a grayish portion, measuring al-
most six centimeters [2% inches] in diameter, and completely decayed.
When opened it exhaled a sickening odor. No poisonous snbstance
was discovered in this analysis. It was, therefore, an evident case of
spoiled codfish.

From the above facts Dr. Schaumont arrived at the conclusion that
the cases of sickness which occurred in the night of April 19 were caused
by accidental poisoning by putrid codfish, which opinion was confirmed
by the circumstance that none of the officers, who had a mess of their
own and had not partaken of codfish, were in theleast indisposed.

(4) Case reported by Dr. Bertherand, of Algiers.

While on a tour of inspection of the military grocery stores, Dr.
Bertherand ate codfish with a white sauce, which produced colic and
diarrhea. The symptoms consisted in ¢ violent pain in the stomach,
jncessant bilious vomiting, frequent attacks of diarrhea, accompanied
by a very painful tenesmus; general collapse, excessive thirst, dysphagy,
acrid taste, a burning sensation along the entire esophagus, general
.cramps, and very cold oxtremities.”
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The examination of this codfish showed that it had a faint putrid
odor, and that all along the backbone, on the surface and even in the
thick part of the flesh round the backbone, there was a very pronounced
vermilion color.

Several other persons who had partaken of codfish having a similar
red color, and a certain putrid odor, experienced similar attacks of sick-
ness.

(h) Case reported by Dr. Heckel, of Marscilles, in 1878.

In 1878 Dr. Heckel visted a family of fifteen persouns, who had all
been poisoned by a spoiled codfish which had the red color above re-
ferred to. The symptoms were similar to those already deseribed, and
all the persons suftering from these attacks were quickly cured.

(6) Case on the flug-ship of the practice fleet in December, 1880,

This case, witnessed by Dr. Bérenger-Féraad, divector of the naval
health service at L’Orient, was briefly as follows :

On December 10, 1880, the practice fleet, commanded by Vice-
© Admiral Garnault, was engaged in gun exercises out at sea between
Fréjus and Toulon. After this very tiring exercise, the crew partook
of codfish at 10 a. m. At S p. m. a sailor from the admiral’s ship, the
Colbert, became indisposed, ¢xperiencing violent coli¢, accompanied by
vomiting, Soon after, and during the course of the night, 35 others
from the same vessel were taken sieck. On tho following day and the
day after, 16 more were similarly affected, and in all 52 men were taken
sick out of a force of 710 men, composing the crew of the Colbert.

The symptoms were exactly like those already mentioned, but were
not quite so serious, “because convalescence or a perfect cure was
effected after a few Lours. Iiven the person who suffered from the most
violent attacks was only excused from service for two days.

“On board the five other ironclads and the two trausports whore
codfish from the commissary at Toulon had likewise been uscd, thero
were 50 cases of sickness like the cne described, but none of them was
serious. In all about 100 persons wore affected, and none of these suf-
fered more than one to two days.”

(7) Case in the flect at I)Orient, on October 3, 1884.

This ease, observed and carefully described by Dr. Bérenger-I'éraud,
is of the greatest importance, and we believe that it really has been
the determining cause of the recent ministerial circular prohibiting the
sale of red codfish. It is, therefore, proper that we should give it
somewhat more in detail.

The first report on this case was published by Dr. Bérenger-I'érand
in the Archives de Médecine navale (vol. for 1884-°85) under the title,
“ Etude d’un empoisonnement multiple survenu 4 L’Orient par 'usage de
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morue altérée, +(Study on cases of poisoning at L’Orient by spoiled cod-
fish).

In a more recent treatise, published in the Annales d’Hygibné publique
et de Médecine 1égale (October, November, and December, 1885) under
the title Recherches sur les accidents que provoque la morue altérée (In-
vestigation of cases of poisoning caused by spoiled codfish) Dr. Bérenger-
Féraud, has grouped together all similar cases which have come to his
knowledge, and has produced a remarkable monograph, showing the
question as it stands at present in all its features. '

The number of cases which he describes 18 7, and they are not all
of equal importance. We reproduce the description of the last, in poiut
of time, as given by Dr. Bérenger-IFéraud.

On October 3, 1884, 2 number of cases of sickness, occasioned by
eating codfish from the naval commissary at L’Orient, oceurred among
the crew of the Heet stationed at that port. Of 387 men composing the
crew of the frigate Vengeance, 175 were taken sick; 114 of these within
twelve hours after partaking of codfish at the noonday meal.

At the same time similar cases occurred on board the Aubette and
among the marines; but none of these were as serious as the first men-
tioned. On board the Aubette there were only 19 cases of sickness out
of a total number of 978 men, and among the marines only 17 were
sick out of a total of 746 men; the largest proportion of sick (45 per-
cent.) was on board the Vengeance; and to these Dr. Bérenger-Féraud
gave his special attention.

We should state right in the begiuning that most careful investiga-
tions very clearly determined the causes of the sickness, as neither the
utensils in which the food had been cooked nor the water, bread, cof-
fee, wine, or the oil used in the preparation of the codfish showed the
slightest traces of* poisonous matter.

In most cases the following symptoms were observed soon after the
persons had been taken sick: Stomach-ache, nauséa, vomiting, attacks
of diarrhea, somnetimes accompanied by the passage of blood, and cold-
ness in the lower extremities. Cramps in the lower extremities were
not observed in all cases. All these symptoms were of a very pro-
nounced Dbilious character. The first period of the sickness, lasting
from two to ten lhours, generally was followed by a period of reaction,
accompanied by great-lassitude. Convalescence was very rapid, and
cven those who suffered from the most serious attacks did not have to
stay in the hospital more than eight to ten days. In fact, in all these
cases of poisoning the first symptoms were very alarming, but the conse-
quences were not serious. A commission of competent men, appointed
by the vice-admiral comwmanding at L'Orient, made a careful examina-
tion of the codfish furnished by the naval commissary at I’Orient on
October 3, and found that some of it was perfectly sound, while some
was spoiled.

Aceording to the report of this commission, the change in the cod-
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tish, which were found to be spoiled and which had caused the cases
of siclkness, “consisted in an abnormal coloring of the muscular tissue
of the fish. This color varied trom a tender rose color to an orange-red,
aud seemed to follow certain portions of the flesh, leaving others close
by eutirely souud. This change was noticed in the two musenlar
bands Iying along the backbone and in the neighborhood of the head.
The more intense the color, the more deeply did it penetrate into the
tissues. In codfish which had some pale rosy spots it went only to the
depth of half a millimeter [one-fiftieth inch], while in some whicl had
an orange-red color it went to the depth of 3 or 4 millimeters, and even
half a centimeter [.12 to .20 inch]. In these last-mentioned fish the
spoiled portions exhaled a putrid odor, and at the same time the mus-
cular fiber crumbled to pieces, having lost all consistence.”

The above are the symptoms of cases of poisoning by spoiled codfish,
observed and described Ly Dr. Bérenger-Féraud.

In spite of the most exhaustive bibliographic researches made by us
in regard to this subject, we have not been able to find in the numerous
medical publications consulted by us any other cases, and, as far as
our knowledge goes, we have not learned that any cases of this kind
have ever occurred at Bordeaux. Our eity, however, is the principal
port.of importation of codfish, and an enormous quantity of this fish is
consumed in Bordeaux.

Cases of poisoning by codfish are therefore extremely rare, consid-
ering the vast guantity of codfish consumed throughout the world.
Such cases have only been observed among troops or on board a fleet,
where it is well known the food is not always of the first quality, and
where the culinary arrangements often leave much to be desired.

II.—CHARAOTERISTIOS OF THE CODFISH PRODUCING CASES OF
POISONING.

In endeavoring to ascertain the characteristics of the codfish which
liave produced cases of poisoning like those described, we find that in
4 out of the 7 cases the codfish did not show any red color (oun the gun-
boat, on the practice fleet, case reported by Dr, Hermanuv, aud the case
which occurred in the Foreign Legion at Sidi-Bel-Abbes.)

In the St. Petersburg case—the only one where the symptoms were
violent enough to cause death—the codfish had a deep-yellow color, &
bad flavor, and a bad oder; its flesh crumbled to pieces; in short, it
showed unnistakable signs of putrefaction.*

The same, or very nearly the same, physical characteristics were ob-
served in the case which occurred in the Foreign Legion at Sidi-Bel-

*It seems proper to stato here that the only case of death resulting from spoiled
codfish was one caused by the cod caught and prepared by tho Norwegians, and
termed *stock-fisch.” But ‘stock-fisch” never turns red. The mode of curing it is
entirely different from that followed in France. The “stock-fisch” is cod dried, hard-
ened, and rolled out into sticks, which are left to dry in the open air for two or three
menths. The French fishermen never cure codfish in this way. '
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Abbes. When the lids were removed from the dishes which contained
thre codfish an exceedingly strong and disagreeable odor arose at once,
in every respect®like the odor from putrid animal matter. The codfish
taken from the commissary wmight deceive an unskilled eye; but when
subjected to a careful examination, and broken in two along its entire
length, it showed towards the middle a grayish part, measuring hardly
6 centimeters in diameter, and completely decayed. This part when
brolzen open exhaled a sickening odor.

In the first four cases of poisoning, therefore, which are the most im-
portant on account of the larger number of individuals attacked (460),
no red codfish was the cause. On the contrary, this red color was
noticed only in the three other cases, in which the total number of in-
dividuals attacked was only 227 (case of Dr. Bertherand, in Algiers;
case of Dr. Heckel, in Marseilles; case on the fleet at Lorient).

The codfish described by Dr. Bertherand had along the backbone a
very pronounced vermilion color; but it had at the same time a faint
putrid odor. The codfish which Dr. Heckel examined at Marseilles in
1878, and by which fifteen persons were poisoned, had likewise a red
color.

Asregards the codfish which caused the more recent cases of poison-
ing on board the fleet at L’Orient, they showed an abunormal color, from
a tender rose-color to a deep red-orange, and this color was found prin-
cipally in certain parts of the fish (the two muscuiar bandslying along-
gide of the backbone), leaving here and there portions which were en-
tirely sound. Especially in those codfish which bad an orange-red color
the spoiled portious exhaled a puirid odor; the muscular fiber crum-
bled to pieces, and had lost all consistence.

It will be seon that in the three cases where the red color was noticed
there was observed at the same time a putrid odor and a erumbling of
_ the muscular fiber—plain indications that the flesh of the codfish had
become decayed. '

It appears from the brief examination of the physical character of
poisonous codfish that in two-thirds of the cases observed there was no
red color, while the putrid odor and the crumbling of the flesh were
observed in all cases.

There is, therefore, no reason to assume that the red color of codfish
is an indication of their being poisonous, because on the one hand the
most numerous and most serious cases of sickness have been caused by
codfish which did not have its red color, and because, on the other
band, in cases of sickness caused by red codfish there was at the same
time noticed a putrid odor and the erumbling of the lesh—the only in-
dications (we must repeat it) common to all cases, and the only ones
which can be considered in the etiology of cases of poisoning of this
kind. Inb short, these codfish did not canse cases of poisoning because
they were red, but because they were more or less decayed or putrified.

Although there is no absolute identity of symptoms between the cases
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of poisoning caused by spoiled codfish and cases of poisoning produced
by other spoiled fish, or by fresh or preserved meats which have begun
to decay, there is good reason to believe that all these cases must be
attributed to special poisonous substances produced by the putrefaction
of animal matter.

III-—NATURE OF THE RED SUBSTANCE IN CODFISH, ITS CHARACTER,
DEVELOPMENT, AND PREVENTION.

Since it has been deemed proper to prohibit the sale of red codfish, it
is evident that in the opinion of the ministry which has taken this meas-
ure, the red codfish is the principal indication that the flesh has under-
gone a hurtful change. But what proofs are there, and what experi-
ments can be cited, to show that the red color of the codfish possesses
any poisonous qualities? We shall endeavor to answer these ques-
tions.

In the first place, what constitutes the red color of the codfish? The
few authors who have studied this subject do not agree among them-
selves. . It seems, however, pretty well established that this red color
is produced by the development of a tungus, whose name varies accord-
ing to the different authors who have described it. Thus, Mr. Fonssa-
grives calls it the Penicillium roseum ; Mr. Heckel, the Coniothecium san-
guineum ; and Mr. Mégnin, the Coniothecium bertherandi. In an article
published in the Madrid Imparcial, March 20, 1886, and cited by Prof:
Alex. Layet, it is stated that some years ago (in 1878) attention was
called at Gloucester and some other places in the United States to the
red color of the Iresh and dried codfish, which appeared during the
summer months. Prof. W. G. Farlow was commissioned to investigate
the causes of this coloration, and it is stated in the Imparcial that Pro-
fessor Farlow found that it was caused by an alga of the family of the
Nosto chacce, namely, the Clathrocystis roseo-persicina.* Mr, Carles, who
bas recently published the results of his researches in the Bulletin des
travaux de la Société de Pharmacie de Bordeaux (Februaary, 1886), thinks
that the red color of the codfish is caused by the evolution of various
parasites of a very primitive organization, belonging to the micrococei.

This is also, we believe, the opinion of Mr. Gayon, professor of chem-
istry at the faculty of sciences at Bordeaux and chief chemist of the
custom-house, who for about two years, in conjunction with Mr. Oarles,
has been engaged in the cultivation of these small organisms. He
writes the following :

«When one examines under the microscope the red spots of a codfish
one sees among the loose muscular fibers and the sea-salt crystals nu-
merous organisms of various kinds, young and live specimens of the
micrococcus. The red color is attenuated through their enlargement. -

«If the surface of a red. spot is dissolved in sowme drops of boiling
water, and if the liquid obtained is carefully stirred in codfish broth or
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“Seo F. C. Report for 1878, p. 969, and ¥. C. Bulletin for 1387, p. 95.






