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Alkali Poisoning.
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Onderstepoort.

T. Wuar Aukavts (Sonitsm BICARBONATE AND SonITM (JARBONATE).

Koperr (1906G) states that sodium Dicarbonate raises the alkalinity
of the tissue fluids and enhances the oxidation processes in the body.
Tngestion of excessive quantities of sodium  Dbicarbonate causes
dilatation of the stomach, anorexia and anaemia.

Irohner (1919) reports that a cow which had received 800-900 gni.
of sodium carbonate aborted, grouned and bellowed, and had to be
slaughtered, and that 10-15 gm. of potassium carbonate is fatal for
the dog (heart failure and collapse). Dogs fed daily with 15 gm.
of sodium bicarbonate for weeks showed vomiting, diarrhoea and
loss in condition (Frohner, 1919). lIle also states that fwo horses
which ate sodiuwin carbonate from bags took ill with severe colic,
profuse diarrhoea, continuous coma, stomatitis and swelling of the
lips.

Reid (1921) describes sodium carbonate poisoning in sheep due
to the drinking of effluents from daivy factories. The symptoms were
staggering gait and hurried respirations. The animals soon lay down
and died. The following were the post mortem appearances:
Hyperaemia of the subeutanecus tissues, imperfect clotting of the
blood, hyperaemia of the small intestines with subserous
haemorrhages, slight congestion of the liver, in very acuie cases the
abomasum was filled with dark, blood-stained, fluid contents, intense
hyperaemia of abomasal mucosa with haemorrhages.

Heller and Larwood (1930) conducted experiments upon rats
and other small animals with single salts and also mixtures of
caletum  chloride, calcium  sulphate, sodium bicarbonate, and
magnesium sulphate.  Drinking water confaining 20,000 parts of
sodinim carbonate per million parts (i.e. a 2 per cent. aqueous
solution) was found to be decidedly deleterious and reproduction was
mterfered with at quite low levels. Sodium bicarbonate proved to
be less injurious. In subsequent experiments upoun rats Heller (1932
and 1933) established that drinking water containing 1 per cent.
(10,000 p.p.m.) of sodium carbonate resulted in unsatisfactory growth
of the offspring, while a 19 per cent. solution caused a rough
coat, red eyes, and diarrhoea in mature vats and a very high
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mortality  in their voung. A 1°3 per cent. solution of sodium
bicarbonate caused undersized adults and impeded growth in their
offspring, while (here were unsatisfactory growth and appearance
with 2 per cent. solutions.  Fxperimenting with 0-5 and [0 per
cent. aqueous =olutions of caustic =oda (NaOIl) he found practically
normal growth with the forner solurion, the laiter causing retarded
growth, * dirty animals . marke  nervowness, sore eyves  and
diarrhoea.

Linton and Wilson (1933) refer to sodium bicarbonate poisoning
in pigs due to the teeding of = Flonr sweepings 7 containine 337 per
cent. of this alkali. The svmptoms seen were excessive thirst,
animals appeared 1o be in pain, <tood with thetr heads Towered and
oblivious to their swrroundings and stugecred on ther front lees.
Only one pig died after the sweepings were removed and milk given.
Autopsy revealed inflammation of the stomach.  Linton further-
more  deseribes  alkall polsoning  in pies  through  accidental
discharging into their milk of the alkali used for ¢leansing the milk
utensils.

Some  time ago  the author rveceived for analysix a certain
proprietary " scouring  powder 7. which  was being sold as a
cleansing agent for kitchen wtensils.  Pigs had died after their
troughs had been scoured with 1t.  Four grams of this strongly
alkaline powder caused death in vabbits within a few lours. This
18 one of the many cases in which a virulent poison is Jabelled
NON-POISONOUS,

Witter (1936) added =odium bicarbonute to the drinking water
of chicks and found that: (1) Sodium bicarbonate given 1n the
drinking water in the usual dosage (} 1b. to o gatlons or 06 per cent.
solution) caused chicks to drink wore water than normal and produce
moist droppings.  Chicks two weeks old developed pale and swollen
kidneys from this dosage, but chicks three weeks old and older were
not noticeably injured.  (2) A double dose (1°2 per cent. solution)
of soda caused chicks to drink more water than those fed the 0-6 per
cent. solution and produced watery droppings.  Chicks two to eight
weeks old were seriously mnjured by this dosage within one 1o three
days and deaths occurred within this time.  3) Two and four-tenths
per cent. solution of soda reduced waler consumption below normal
for chicks under four weeks of age. The injurious effects of this
dosage were noted within a day and deaths ocewrred within {hree
days. (41 Matwre cockerels were injured with a 2-4 per cent.
solution of soda, but were not affected by a 12 per cent. solution.
1t was apparent throughout the project that the vounger the chicks
the more suscepiible they were to soda injury.  (5) Kidneys from
chicks affected by feeding soda hecame pale, swollen and engorged
with urates. The kidney tubules showed degenerative and exudative
changes indicating severe injury.  (6) Chicks affected by feeding
soda showed an Inecrease in kidney weight, and an increase of
approximately four times in uric acid per gram of kiduey and in
uric acid in the blood °, Tle found the injury caused by feeding
sodium bicarbonate to chicks similar {0 the pathology and hlood
chemistry changes present in visceral gout. Two weeks old chicks
consumed from 45 to 113 c.c. of ©“ normal water 7 daily.
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Carbonates, bicarbonates and caustic soda tend to cause
alkalinity of the gastrointestinal juices and of the blood and tissue
fluids (change In pH), comsequently the continued dvinking of

alkaline waters and the constant taking of alkaline waters and the

constant taking of alkaline powders w  lead to serious digestive
and other disturbances. Carbonates are more harmful than
bicarbonates.

Cope (1936) draws aitention to the facl that the constant use
of alkaline stomach powders by individuals suffering from chronic
gastric hyperacidity may have serious consequences. These powders
generally  contain  caleclum  carbonate, 1wagnesium  carbonate,
bisniuth oxvearbonate, and sodium bicarbonate. He stutes that the
following symptoms may arise in the course of time when alkaline
powders are taken over long periods: Loss of appetite; slight
vomiting ; trritability ; thoughtlessness; unreasonakbleness; depression;
vague headaches and muscle pains; red and inflamed conjunctiva
(sore eyes); ‘“ vision may be slightly blurred, but is as a rule not
interfered with ”7; in some cases the patient himself complains
about 1ncreasing impairment of mental efficiency; the skeletal
muscles are sometimes abnormally excitable to direct percussion;
polyuria is usual, but sometimes the urine volume 1s reduced below
norinal; the urine is mostly alkaline and always contains albumin;
finally there may be coma. ‘“The rapidity with which these
successive stages are passed through varies considerably »—from
a few days to weeks. (ope states that “ very characteristic of all
conditions of this type in which the body contains excess alkali is
the extremely low concentration of chloride in the urine. "This
may be very simply demonstrated by the addition of nitric acid and
a small quantity of silver nitrate solution.”” According to Cope lhe
following poiuts are of importance in the diagunosis of alkali
poisoning : (1) The symptoms. (2) The presence of allbumen in
the urine. (3) Low concentration of chloride in the urine. (4) *“ An
allkaline reaction of the urine with effervescence on the addition of
acid Is of no diagnostic value as it is frequently found in persons
taking considerable quantities of alkali in the cor—lete absence
of all toxic symptoms.” (5) Blood analysis: (a)  stimation of
plasma carbonate or alkali reserve is the most certain of inter.
pretation ’—a rise ahove 80 volumes per cent. is practically
diagnostic of alkali poisoning. (b) ‘“ 1t would seem to he a safe
general rule, however, to regard all suspected cases showing a rise
in blood urea of about 80 mg. per cent. as cases of alkali prisoning,
unless an independent cause for the high value can be finitely
found.”” As treatment he recommends: (1) Removal of the alkaline
powders.  Alkali sensitive individuals should take di-sodiwmn
phosphate or perhaps hydrated magnesium silicate. (2) Admini-
stration of sodium chloride per rectum facilitates the excretion of
bicarbonate. (3) Ammonium chloride can he given as an acidifying
agent, but it must be used with care as in all cases of alkal
poisoning the kidneys are severely damaged and acidosis may result.
Tt is essential that the urine be examined at frequent intervals.

In experiments upon themselves Joos and Mecke (1934) found
that after the administration of sodium bhicarbonate there is (1) a
marked increase in the sodium content of the blood sernm, (2) a
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slow fall 1n the maguesium content, (3) a pronounced and sudden
fall 1n the caleium content, (4) a quick fall in the vhloride content,
and (5) a slow fall in the phosphorus content of the blood serum.

Little (1937) describes a simple method of estimating the alkaline
constituents of washing powders and washing solutions containing
mixed alkalies.

_ The taking of too much alkaline stomach powders has resulted
in a serious state of alkalosis (Davies, 1939).

II. Cavsrie Ankarnts (Cavstic Sopa axp Caustre Porasm).
A. Onderstepoort Kaperiments.

Some iime ago a specimen consisting of a fairly dark-brown,
semi-coagulated, jelly-like fluid was submitted by the Government
Veterinary Officer, Greytown, Natal, to Onderstepoort for analysis.
It was stated that it was a specimen of milk which had turned
this colour when placed on the stove to boil. The speciinen wus
submitted in an air-tight fruit jar and was about eight days old
when examined. It emitted a very pronounced alkaline odour, was
shimy and jellylike, and yielded a marked alkaline reaction with
litmus paper. Ti was impossible to ascertain the degree of alkalinity
by means of titratiou as the filtrate was dark-brown in colour and
could not be decolorised with charcoal. It was then decided to
determine the sodium content of the specimen. This was found to
be far in excess of the sodium content of normal milk.

The following rabbits were drenclied by means of a stomach
tube w1 the above specimen :—

Rabbit 4 (2-0 Kg.y: 100 c.e. on T/T/38.

Within  five munutes after drenching pronounced Iaboured
breathing set in, the animal breathing through its mouth. General
wealnes- (paresis) followed soon and the animal was unuble to sit
up or h 1 its head up. Muscular twitchings were seen on different
parts ot the body. The heart-action was very much accelerated
and weak in the beginning and became progressively weaker until
it was 1mperceptible a short while before death. The animal died
within ten minutes after the development of symptoms. A few
minutes hefore death occurred the animal became completely
paralysed, was comatose and lay prostrate with the head drawn
backwards. It died with terrific convulsions (jumping about in the
cage) of the whole body. These were probably due to asphyxia.

Post  mortem  appearances: {(reneral eyanosis; pronounced
hyperaemia of the lungs, liver and kidneys; pronounced dilatation
of both heart ventricles; pronounced hyperaemia and sliminess of
the gastric mucosa; contents of small intestine very slimy.

Rabbit B (2-0 Kg.): 50 c.c. on 7/7/38.

Symptoms very similar to those described above set in within
ten  minutes after drenching. The only difference in the
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symptomatology wax that there were no muscular fwitehings and
that the animal died quictly in a state of paralysix and coma. Death
oceurred approximately twenty minutes after drenching.

Post mortem appearances: Very similar to those deseribed 1n
rabbit A with haemorrhages 1n the gastric mucosa.

The following three experiments (specimens 1, 2 and 3) were
then condueted : —

Npecimen (1):

FFour grams of granular caustic soda were added to 200 c.e. of
fresh  cow’s wmalk. A light  vellow  colour appeared almost
immediately. [t soon became more intensely  vellow and  then
developed a brownish colour as the temperature of the milk was
raised by means of a gas-flame.  As the temperature of the milk
rose 1t became dark vellow-brown and when it was boiling it turned
a dark reddish-Lrown colour.  Between 50° and 702 the milk jellified
and became fluid again before it bhoiled. [t ewitted a pronounced
alkaline odour.

Specimen (2):

Twenty grams of granular caustic soda were added to 200 c.e.
of fresh cow’s milk and botled for two minutes.  The milk showed
the same changes as those deseribed under (1y: the changes i colour
took place more rapudly and the colours were more intense.  The
cooled specimen was then placed tnoan ate-tight fruit jar and was
drenched to {wo rahbits seven weeks later.

Rabbrt 4 (19 Kg.y: 50 coeooom 14;9/38.

The animal developed dyvspnoea and apathy within a few
minutes after drenching. After having shown loss of appetite for
a dav 1t appeared normal again.

Rabbit B (1-95 Kg.): 100 c.c. on 14]9/38.

Symptoms more pronounced than those desceribed 1m Rabbit A
set in within five minutes after drenching. The animal appeared
normal after twenty-four hours.

Specimen (3):

Forty grams of caustic soda were added to 200 c.c. of fresh
cow’s milk and boiled for iwo minutes. The results of the addition
of caustic soda and boiling were similar but more pronounced
than those described under (2). The appearance, colour and odour
of this specimen of milk were identical with those of the specimen
submitted by the Government Veterinary Officer, Grevtown. Two
rabbits were drenched with specimen (3) after it had been kept for
seven weeks 11 an air-tight fruit jar.
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Rabbit ¢ (1-20 Kg.): 50 c.c. on 14/9/38.

The only symptoms the animal showed were transitory laboured
respiration and loss of appetite.

Rabbie D (1-65 Ng.y: 100 c.c. on 1 978,

Laboured respiration set 1n  within a few minutes after
drenching. There were violent intestinal movements within thirty
minutes. After having shown pronounced apathy, loss of app te,
accelerated heart-action and after having passed dark brown urine
for two days the animal appeared normal again,

The slight toxicity of specimens (2) and (3) was thought to e
due to the fact that they had stood too long (seven weeks) before
being drenched. A further three specimens (4, o and 6) of milk
were then treated with caustic soda, boiled for two minutes and
left standing for eight days in air-tight fruit jars. The changes
in the milk were tlie same as those noted before. On cooling the
specimens jellified.

Specimen (4):

Twenty grams of granular caustic soda were added to 200 c.c.
of fresh cow’s milk. After standing for eight days the specimen
was dark brown in colour and had a jellylike appearance and was
slimy. It emitted a pronounced alkaline odour and suielt very
strongly of ammonia. It was drenched to two rabbits:—

Rablit £ (09 Kg.): 50 gm. in a small quantity of water on 23/9/38.

The animal retched and vomited within a few minutes after
drenching, and died within a further two minutes.

Post mortem appearances: Most pronounced hyperaemia of
gastric mucosa with partial dissolution (slimy appearance of the
mucosa; similar changes in the small intestine; pronounced
congestion of the liver; a fair quantity of vomitus in the lungs.

Rabbit FF (17 Kg.): 100 c.c. with a small quantity of water on
23/9/38.

Symptoms identical with those described 1u Rabbit A, which
was drenched with the specimen submitted Ly the (rovernment
Veterinary Officer, Greyvtown, developed within three minutes after
drenching. After a further ten minutes the animal retched, vomited
and died soon afterwards.

Post mortem appearances : Gastric wall dark reddish-brown in
colour and almost completely dissolved (very slimy); mucosa of small
intestine dark reddish-brown and slimy (partial dissolution);
pronounced hyperaemia of the liver; no vomitus in lungs.
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Npecimen (D) :

Forty grams of caustic =oda were added to 200 c.c. of fresh cow’s
milk,  After eight days uppearunce and odowr ot this specimen were
the same as those of specimen (41, The colour was dark yellowish-
brown. The following vabbits were drenched with 1t:—

Rabbit G (125 KNy.y: D0 c.oeo with a small quantity of water on
2319738,

The svmptoms rvesembled those deseribed in Rabbit . The
animal vomited and died within ten minutes after dosage,

Post  morten:  appearances: A< 1n Rabbit 1f, only 1more
pronounced.  No vomitus in langs.

eabiber 11 (16 KNy W00 oo with a small quantity of waler on
23719158,

Syvimpltoms as deseribed in Rabbit Foappeared within a few
minutes and death oceurred within ten minutes after drenching.
Post morten appearances : As in Rabbit (x.  The vasirie wall was

1 o
almost completely dissolved and showed a rupture.
Specimen (G

Sixty grams of caustic soda were added to 200 c.eo of fresh
cow's milk.  After eight days the colour. appearance and odour
(alkaline and ammonia) were identical with (hose deseribed under
specihinen (D).

This specinen was not dosed 1o rabbits as specimens (4) and ()
Lad yvielded positive resultx.

In constdering the toxicity of milk {o which caustic alkalis were
added 1t should be realised that there are two different kinds of
polsons  nresent, wamely, the caustic alkali and  decomposition
products caunsed by the action of the alkali on some of the
constituents of the milk, especially the protein.  That the alkali
causes pronounced destruction of the protein in the milk 1s evident
from the pungent ammonia odour which is emitted after a few days.
Toxie amines are probably alxo formed. Tt appears that the toxicity
of caustie alkalt milk decreases in the course of time. The ammonia
odour which was not pungent after eight davs decreasc and
eventually disappeared.

On an earlicr occasion three groups of four rabbits each were
drenchied with T-0 (Group 1), 2-0 (Group T1) and 5 (Group I11)
per cent. aqueous solutions of canstic xoda respectively.  The two
rabbits (Group 1) which received 40 c¢.c. of a 10 per cent. solution
developed no svmptoms beyvond transient loss of appetite. Those
two antmals of Group I which were drenched with S0 ¢ died
within forty hours.  In Group Il two rabbits received 40 e.c. and
the remaining two 80 c.c. of a 2-0 per cent. =olution of e~mstic soda.
Theyv died from within twenty to thirty hours after dren ing. The
two ralibits 1 Group T11 which received 40 c.c. of & 5y per cent.
solution of caustie soda developed symptoms within o few minutes.
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One of these rabbits vomited and died within one-and-a-halt hours
after drenching, whilst the other one lived for approximately thirty
hours. The remaining two rabbits of Group 111 which recei.ed
80 c.c. of a 5:0 per cent. caustic soda solution died within  ree
hours.

The symptoms and post mortem appeuarances closely resembled
those described below under 11 (B). Iiven witn 80 c.c. of a 1-0 per
cent. solution of caustic soda there was prouncunced dissolution
(corrosion) of tlie gastiic nmiucosa and wall.  In one of these cases
the gastric wall was almost perforated in two places. The remaining
portion of the internal surface of the stomach wall was very slimy
and intensely davk (dirty) reddish-brown (alkali huematin). With
higher concentrations of caustic =oda the lesions were much more
pronounced.

B. Mode of Action, Toxvicity and Symptoms of Caustic Allalis.

Caustic alkaris dissolve the epithelium and form soluble alkali
albuminates when coming into contact with proteins (skin and
mucous membisnes).  The mucous membrane and skin Dbecones
oedematous, transparent, and soupy. and the corroded area Lecomes
necrotic, soft and <limy. If blood vessels have Leen corroded by
the alkali the affected surface may bleed and alkali haematin 1s
formed.  TIn such cases the colour of the affected area wmuy be
reddish-brown, black brown (rare) or often bright red {excessive
haemorrhage). In the course of time the colour changes to greyish-
white—in dilute solutions within 1-2 hours and 1in concenirated
solutions after longer periods.

Acute alkali poisoning facilitates the deposition of caleium in
the bone svstem, hence the bLlood and tissues are deficient in this

element (Rentz, 1933; Renvis, 19356).

ilistologic changes in the parenchymatous organs in cases of
alkali poisoning have been described by Jankovich, lnceze and
Fazekas (IFazekas, 1937), but unfortunately the publication is not
obtainable 1n South Africa. Tazekas (1937) drenched different
groups of rabbits with 1, 2, 3, 5 and 10 per cent. solutions of caustic
soda, the animals receiving 0-5, 0-75, 1-25, 15, 2-25 and 2-5 gm.
NaOH after one day starvation. The ftollowing changes were noted
in the blood chemistry of the animals:—(1) A disturbance of the
glucose metabolism in the form of hyperglyveaemia. (2) A pronounced
increase in the inorganic phosphorus coutent of the total blood.
(3) A decrease in the serum calcium. (4) A moderate decrease in
serum chlorine. (5) A slight increase in serum sodium. (6) Definite
acidosis in the form of a decrease in serum alkali reserve.

The degree of corrosion caused by caustic alkali depends 1pon :
(1) Their concentration. (2) The guantity swallowed. (3) ength
of period of action. (4) Quantity of food present in the stomach
and intestine. (5) The resistance of the tissues concerned. Solutions
of caustic alkalis under 1-0 per cent. do not as a rule cause fatal
corrosion but mostly only inflammation of the mucous membranes.
More concentrated solutions and especially solid pieces of alkali

3hH4



Do Go STEYN.

frequently cause severe corvosion and even perforation of mucous
membranes and of the stomach wall.  When solutions of caustic
alkali are thrown in the face it may be aspivated and  tatal
prneumonia may result.

Balasz (19340 states that 2,134 casex of atkali poisoning were
treated in the Budapest hospital from 19241933, Most ol these
caxes were suicidal, Ile gives o detatled description of the svmptoms
i alkall polsoning.

The following symptoms are seen 1n cases where solutions of
caustic alkalis of 10 per cent. amd lhighe concentrations  ure

swallowed s =The lips are swollen o almost all cases of alkali
poisaning.  This is differential-diacunosticaily  of  great vadue 1
comparison with aerd poizoning.  Very severe pwon i all the organs
vt owaieh the cdution eomes mto contact. Painoasoespecially

expericueed 1n the sternal region and in the hack due to oesophagitis
and pertoesophacitis. On the fivst duy there are stomach pas in
the  cardiae and  eplgastrie regions,  There e loecouchs and
vomiting.,  The vomitus may Le mueatd, slippery and reddish-brown
or almoxst black with alkali haematin or it may be bhright red when
excessve Lleeding occurs. When necrotic material ix present U has
a very bad odour. There is difticulix 1n swallowing which may be
due to pualn, spasins, an acute, 1ransitory, veflex paralvsis, or
paralysis due to direct alkalt action on the soft palate or oesophagenl
musculature,  swelling  of  the  oesophageal  mcous meml rane,
mechanical  Dblocking  of  the  oesophagus by necerolic mucous
membranes, food, or due {o fibrosis of the muscles of deglutition.
The respiration is accelerated and in bad cases the pulse s slow
and  small (shock) in the beeinning, but eventually it becomes
accelerated in most cases. Prognostically a fast pulse 1x unfavourable
as 1t mndicates complications which arve desceribed below.  The blood
pressure Is in most cases Tow.  The refexes are gencrally increased.
The puptls are diluted In had cases. Patients are mostly quite
consetous and convulsions oceur very varely. The skin ix mostly
pale but i larvngeal lesions i1 i cvanotic. T the course of {ime
the face twrns ved when fever appears as a vesult of complications.
[ very sevious cases death occurs in o few hours with o subnormal
temperature.  Diarrhoea and bloody faeces are rare and only occurs
when there is severe corrosion of the duodenum and jejunuam.  The
wrine need not necessarily be alkaline and s sometinies acid
serious tatal cases.  An alkaline reaciton of ithe urime offen sets
in o few hours after poisoning but is fransitorv.  There s prolein
i the urine in serious cazes and often ulso acetone due to inanition
or to decomposition of protein,

The direct causes of death in alkali poisoning may De shock,
collapze,  olottis  oedema,  pneumonia,  exhaustion,  perforation,
haenmorrhage, mediastinitis, pevicarditis and (or) peritonitis without
perforation.  The maxtmum numler of fatalities fall within the
first three davs and on the cighth to tenih davs accordine to Baldsz
(1931, The shortest period within which deatlh occurred from alkali
polsoning was two hours.
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© 5 following complications may follow the swallowing of
saustic alkalis:—(1) Stenosis of the oesophagus, pylorus and small
intestine. (2) Leschke (1932) slates that cancer of the stomach may
develop in some cases. (3) Inflammatory and purulent phlegmones
of the oesophagus and the stomach which may pass over on to the
adjoining organs resulting in pleuritis, pericarditis and peritonitis.
(4) Extensive internal haemorrhage due to corrosion of large blood
vessels. This is rare in comparison with extensive bleeding in cases
of  parenchymatous  haemorrhage. (5) Abortion is  rare.
(6) Perforation of the oesophagus, stomach wall and (or) intestinal
wall  resulting in  phlegmones, perioesophagitis, pnewmonia,
pericarditis, pleuritis and peritonitis. (7) Pronounced glottis oedema
necessitating trachestomy. (&) Toxic cifects on the dearl due to
absorption  of decomposition products from necrotic tissues.
(9) Shock and collapse. (Frohner, 1919; Lander, 1926; Lewin, 1929
Van Itallie and Bylsma, 1930; Glaister, 1931; Teschke, 1932 and
1934; Rentz, 1933 ; Fazekas, 1934 and 1937; Balasz, 1934 Schranz,
1934 ; Smith and Cook, 1934 ; Renvis, 1935.)

The following table is compiled from information supplied 1in
Baldsz’s (1934) publication and 1s of great value in differentiating
between acid and alkali poisoning:—

Acids. Caustic Alkalis.

1. Coagulate protein of tissues [. Dissolve tissue protein and
and partly prevent further enhances further corrosion.
corrosion.

2. Crust is hard. 2. Lesion s soft, fransparent

and  slimy  (moist). Tt

corrosion 1s severe the areca
may Dbe reddish-brown or
bright-red.

3. Very little or no oedema. 3. Pronounced, jellylike oedema.
4. lips rarely swollen. 4. Tidps almost always swollen.
5. Infections are more frequent

in alkali poisoning as the
lesions are more favourable
for bacterial growth. Hence
perioesophagitis and medias-
tinitis with perforation ave
more frequent in alkali than
in acid poisoning.

The symptoms of alkali poisoning in animals are similar to those
described in human beings.
C. Post Mortem Appearances.

ese depend upen the concentration and quantity of alkah
swallowed and are evident from the description of the symptoms.
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D. Detection of Caustie Noda.

Reaction of specimen i~ stiongly alkaine.  Vomit s the best
specinen for unalyvsis, and also stomach contents 1 cases where no
chemical antidotes were administered.  The specimen. 1f  fluid,
should be concenirated by evaporation and then extracted with
absolute alcohol and filtered.  The filivate is then evaporated to
dryness and Aested for the alkali suspected.  The dialysis method
could also be used.  In protracted cases it 1s difticult and often
impossible (o detect the alkali which caused the polzoning.

1. Treatment of Alkaly Poisoning.

Tracheotomy should be performed in cases of glottis oedema.
[ Jess severe cases stomach lavage could be executed with small
quantition (200 c.e) of weak aeid solutions tdiluted vinegar, acetie

acid)y.  Milk and  eggs should be adwministered and  Belladonna
Gatropine) to inhibit gastric and intestinal seervetion and motility.
[1 s of importance to treat the weak heart.  Morphime injections
should be given to allay pain, exeitement, jncessant vomiting and
sleeplessness. Infusions ave essential in order to replace the loss

of fluid. Serious cases of stenosis of the ocsophagus,  ylorus and
small intestine should e operated upon.

TT1. Svaryary.

1. Poisoning with weak and eaustic alkalis s reviewed  and
discussed.

2. Analvsiz of a specimen of milk maliciously poisoned with caustic
soda 15 dexeribed.

3. An account 13 given of («) experiments in which varying
quantities of caustic soda were added to fresh cow’s milk and
also of experiments conducted upon rabbits with this milk.
() The elftects of different coucentrations of caustic soda on
rabbits.

4. The continuous taking of alkaline stomach powders mayv huave
SETIOUS consequences.
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