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CALCIUM, POTASSIUM AND SODIUM FERROQCYANIDE
Explanation

Theze compounds have been evaluated for acceptable daily intake
by the Joint FAQ/WHD Expert Committee on Food Additives (see fnnex 1,
Fefz Noz 20 and 34) in 1969 and 1973,

Since the previousz evaluation additional data hawve become
avallable and are summarized and discuzsed in the following monograph.
The previouszly publizhed monographz have been expanded and are
reproduced in their entirety below.

BIOLOGICAL DATA

EIOCHEMICAL ASPECTS

Becauze of the strong chemical bond between iron and the cyanide
groupz these zaltz have a low toxicity. Dogz injected 1.v. with zodium
ferrocyanide (0.5 emfkgz bw), excreted the =salt without renal damage
demonztrated by high urea clearance, absence of grozz or microscopic
haematuria. Eepeat clearance several weeksz after injection was found
to be entirely normal without chronic haematuria, albuminuria or
cylindruria. Sodium ferrocyanide, irmlin and creatinine show the zame
excretory behaviour in respect to plasma clearance. In the dog
ferrocyanide 1=z probably excreted entirely by glomerular filtration
(Wan Slvke et al., 1935; Berliner et al., 1950; and Chinard, 19585).
I.v. infusion of ferrocyanide and creatinine (20 mgflitre) only dogs
gave an average clearance ratio of 0.966FX 0.41. Ferrocyanide clearance
ratioz zhowed no relationship to plaszma ferrocyanide concentration
(Berliner et al., 1950). “Instantanecus” injection into renal artery
of dogs of combinationz of i1nulin, creatinine and sodium ferrocyanide
ghowed that there waz no displacement of one glomerular subsztance with
respect to another in zpite of wery rapid changes in zerum
cotcentration (Chinard, 1955).

Eabbitz injected 1.w. with either =zodium or calcium ferrocyanide
(0. 25 gm/kgz bw), showed similar rates of excretion of ferrocyanide in
the urine. In another experiment rabbitz were injected i.w. with
glther zodium, calcium or maghesium ferrocyanide and hiztochemical
gtudies made on the kidneyz to determine ferrocyanide distribution.
Ferrocyanide appeared to be eliminated wia the glomeruli. There wazs no
gvidence of tubular excretion. Some ztorage of ferrocyanide ocourred
in the proximal convoluted tubule cellz after the urine was free of
demonstrable ferrocyanide (Gersch & Stieglitz, 1934).

Following i.w. injectionz of sodium ferrocyanide in amounts
ranging from 0. 55-6.2 gm into humans ferrocyanide and urea clearance
rates were found to be ezsentially similar suggesting that
ferrocyanide was excreted like urea with about 40% reabzorption.
Subjects receiving excessive doses of ferrocyanide (85X recommended)
developed a marked albuminuria accompanied by numerous granular casts,
white cells, epithetical cells and rare red blood cells. Symptoms
dizappeared within two weeksz. There was no change i1n urea clearance
during this period (Miller & Winkler, 1936}, 0.1% zodium ferrocyanide
was administered by i1.wv. infusion to =iz infantsz. nine days to 14
mornthz of age. The comparative rate of glomerular filtration of inulin
and zodium ferrocyanide =suggested tubular reabsorption of the latter
subztance in infantz. There waz no evidence of urinary dizturbance in
infants given sodium ferrocyanide (Calcagno et al., 1951).

Female dogs 10-20 kg were injected (i.w.) with 1000 mg of
ferrocyvanide. 94-98% of the adminisztered ferrocyanide was recovered in
the urine in 24 hourz. Ferrocyanide could not be detected in red blood
cells, gastric juice or faeces (Kleeman et al., 19585).

Eatz dosed orally with 200 mg/kg potassium ferrocyanide excreted
about 47% unchanged in the faecez and 3% in the urine. Faecal and
urinary excretion of ferrocyanide and thiocyanate wasz at a maximum
from days 1 to 3 after dosing., and thereafter declined to a low lewvel
(Gage, 1980).

4 group of nine human subjects, which included patients with

liver and kidnevy damage were injected (i.w.) with 30-50 mg of Fe™™

labelled ferrocyanide. In the normal subject an average of 80%
(F3-87%) of the administered radicactivity was recovered in 24-48
hourz. There was no significant radiocactivity detected in pooled
taecez, =aliva or gastric juice. In normal zubjects the half time
value (T 1/2) was 135 minutes. The rate of disappearance was slower in
patientz with renal damage. There wasz zome evidence of 1n vivo

binding of ferrocyanide to plasma albumin. In dogs the T 172 of
labelled ferrocyanide waz 40-50 mimnumtesz. No szignificant radioactivity
wasz found in the pooled faecez., =aliva or gasztric juices of dogs
(Kleeman & Epstein, 1956).

lomerular function waz ztudied in 115 human=s, 45 healthy, 70O
patientz with glomerulonephritiz, hypertenszion and amyloidoris. 10 ml
A% sodium ferrocyanide was non—toxic in adults and 0. 0077 g/ke
tolerated in infantz. Twenty—five per cent. was excreted in 80 mimtes
and the remainder in the next 90 minutes by glomerular filtration.
Patients had slower rates of excretion (Forero & Koch, 1942).

TOXTICOLOGICAL STUDIES

dcute tomicity

LDg;
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Eat Oral 1 600-3 200 Fazzet, 1963

chort—term studies

Eat

zroupz of 10 male and 10 female rats were maintained for 13 weeks
on dietz containing 0, 0.06, 0.5 and 5. 0% =zodium ferroocyanide. Growth
rate and food consumption were normal except at the 5% lewvel, where
there waz zlight depreszsion. Haematocrit and haemoglobin walues were
deprezsed at the 5% lewvel. Kidnevy weight of both malez and femalez at
the B% lewvel and females at the 0.5% lewvel waz increazed as were male
adrenal and female pituitary gland weights in the 5% group. The
kidnevs of ratz at the 0.5% lewvel zhowed a minimal degree of tubular
damage. The effect was more marked at the 5% lewvel, in addition
sratmlar and calcified deposits were obszerwed (Oszer, 1959).

Dog

Four groupz of four male and four female beaglez received in
their diet 0, 10, 100 and 1000 ppm of =odium ferrocyanide for 13
weeks, No abrnormalities were noted regarding appearance, behawviour,
body weight change, physical condition., haematology, biochemical
parameters, urinary pathology., groszz and hisztopathology., No compound-
related effects were zeen (Morgaridege, 1970).

Longz—term studies

No data are awailahle.
iComments:

Human =studiez hawve demonsztrated that i1.wv. injected ferrocyanide
1z excreted by glomerular filtration. Some tubular reabzorption
goocourz 1n man but not in dogs. High lewels were nephrotoxic in the
gshort-term sztudy in rats, but ztudiez in dogz and man showed no
adverze effects. Mo long—term ztudiez are available. Ewaluation can be
bazed on the animal sztudiez and human obzervations.

EVALTUATION

Level causing no toxicological effect

Eat: 0.058% (= 500 ppm) in the diet equivalent to 25 mg/kg bw

Estimate of acceptable dailvy intalke for man

0-0.025% me/ke bw
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