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Various citrate esters have been under consideration as plasticizers' in
materials used for packaging food. The possibility that certain foods
might be contaminated by them called for an investigation of the potential
hazards of their ingestion. This forms the subject of the present study.

METHODS

Four citrate esters were studied. All were clear, colorless, oily fluids; "

the physical constants of the compounds are shown in Table 1.

TABLE 1
PrysicaL CoNsTANTS oF Four CITRATE ESTERS
Acetyl Acetyl
Tributyl tributyl Triethyl triethyl
citrate citrate eitrate citrate
Physical constants (TBC) (ATBC) (TEC) (ATEC)
Molecular weight : 3604 402.5 2763 . 3183
Specific gravity, 25/25° C 1.042 1,048 1.136 1.135
Flash point, °C . 185 204 155 188
Pour point, ° C —62 ~—60 —46 —43
Viscosity 25° C, cps 319 42.7 352 $3.7
Boiling point at 1 mm Hg, ° C 170 173 127 132
Sol. in water 25° C g/100 ml Insol. Insol. 6.50 0.72

The experiments were not planned to provide a complete pharmacologic
profile of these compounds, but, for the most part, to supply the kind of

1 This study was supported by the toxicology fund of the Department of Pharma-
cology to which contributions were made by several industrial groups including
Chas, Pizer & Co., Inc, who also supplied the materials.
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284 MURRAY FINKELSTEIN AND HARRY GOLD

information which would have the most direct bearing on the problems of
their intended application. Since the possible hazards would occur under
conditions of oral ingestion, all doses were administered by the gastro-
intestinal route. The plan of the experiments followed the general lines,
with some modification, as described by Lehman e al. (1955).

The following items were investigated: (1) LDso, (2) symptoms and
course of poisoning, (3) onset and duration of action, (4) cumulation,
(5) effect on growth and nutrition, (6) effect on urine, (7) effect on
blood elements, (8) effect on blood chemistry, (9) effect on heart and
circulation, (10) effect on neuromuscular conduction, (11) gross changes
in abdominal and thoracic structures, and (12) histological changes in
abdominal and thoracic structures. In relation to some of the phenomena,
the study included the acute effects of the single dose, the changes that
might develop over a period of several weeks, and the cumulative effects
of repeated daily doses over a period of several weeks (“short-term”
dosage). Two hundred and ﬁfty rats (Wistar) and mnety-ﬁve cats were

used in this study
- RESULTS

Tributyl Citrate and Acetyl Tributyl Citrate (Rats)

Effect of one dose. Each of these compounds was administered by
stomach tube to a group of five rats, in doses ranging from 10 to 30 cc
per kilogram, and observed for gross effects on appearance and behavior
for 21 days. Shortly after administration, the material began to leak
from the rectum. The animals appeared somewhat sluggish but recovered
promptly and in the ensuing 3 weeks of observation, showed no signs sug-
gesting systemic toxicity. In view of the fact that the largest doses
corresponded to approximately 21 of the material for an average human,
it did not seem profitable to pursue further this phase of the study of
acute toxicity in rats with the tributyl (TBC) and acetyl tributyl
(ATBC) citrates.

Effect of “short-term” feeding on growth The effect on nutrition and
growth was studied in a 6-week feeding experiment in twenty-two imma-
ture rats, 21 days old, ten males and twelve females, arranged in five
groups, usually of four rats each. The animals had free access to food
and water. The diet consisted of Big Red Dog Food pellets (manufac-
tured by the Cooperative Grange League Federation Exchange of Ithaca,
New York) reported to contain 22% protein and 3% fat. The

citrates were thoroughly mixed with the food in concentrations of 5 and
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ld%. The animals were weigheti at weekly intervals. The results are
shown in Fig. 1. The 5% diet had no deleterious effect on the growth

" curve. The 10% diet tended to depress it, an effect which may be due

to frequent diarrhea with the higher concentration.

—ATBC(5%)

x e TBC(5%)
«~ Control

- TBC{10%)
«~ ATBC(10%)

Average Qainin weigﬁt(am)
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Days
Fic. 1. Effect of various concentrations of tributyl citrate and acetyl tributyl
citrate in the diet on the growth curve of immature rats.

Effect of “short-term” feeding on blood count. During this feeding
experiment, a complete blood count was made at the start and again after
4 and 8 weeks. Table 2 shows the results with fourteen treated rats and
four simultaneous controls. There are very wide fluctuations in the red
cell count, white cell count, and differential, but no conspicuous differ-

~ ences between the control values and after treatment.

_ Gross and histological eflects. At the end of the 8-week period of
feeding with diets containing s and 10% concentrations of TBC and

" ATBC, eight of the rats were sacrificed, in addition to two simultaneous

controls. There were no gross abnormalities in the thoracic or abdominal
organs. Forty histological sections including the heart, lungs, gastro-
intestinal tract, liver, pancreas, spleen, and kidneys were indistinguishable
from the controls.
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: TABLE 2 ‘ .
Errrcr on Broop or 8-Wrex Frromg wita Dier CONTAINING TRIBUTYL AND AceTyL TRBUTYL Crimates IN RaTs
Concen. RBC WBC Differential (in per cent)
tration Ia  Time (in millions) (in thousands) Polys Lymphos Monos Eosinos Basocs
diet (%) (months) Rats Counts Average Range Avmga Range Average Range  Average Range  Aversgo , Range Aversge Range Average Range B
Control : - =t
Controls 0 4 4 79 7.2-93 20.1 12.0-270 21 12-33. 75 - 61-87 25 0-5 10 0-3 —_— _— g
1 4 4 9.6 8.3-10.7 312 22.2400 9 4-12 89 84-95 13 04 0.6 0-1 _— —_— "
2 4 4 94 83-106 426 38.446.1 11 1-14 86 83-88 1.8 1-3 1.0 04 — — E
Tributyl citrate E
s o 1 1 12 — 316 — 3 - 70 T - = = - ﬁ
1 3 3 8.6 7.9-93 38.7 26.7-52.0 9 4-18 89 82-94 13 0-4 0.6 0-2 —_ — "z‘ . }
2 3 3 85 8.1-8.9 385 32.7459 19 17-20 78 76-82 26 0-5 0.6 0-1 — — »
lQ 0 2 2 6.2 6.0-65 180 °17.3-188 8 2-14 ) 91 86~95 1.5 03 — — -_— — g
1 3 3 84 7.5-9.1 263 21.6-288 9 1-19 88 76-98 23 1-4 0.6 0-1 — —_— E ’
2 3 3 9.3 8.3-104 384 36.041.2 11 7-14 85 81-90 3.0 24 1.0 — 03 0-1 g
) - Acetyl tributyl citrate ) 5 .
5 0 3 3 6.3 5.5-6.8 160 10.0-17.7 15 14-15 80 78-81 40 3-8 20 13—~ s
1 4 4 84 7.3-9.1 313 19.2-423. 15 9-23 81 71-87 4.5 0-10 03 0-1 -— —_— :
2 4 4 88 7.7-104 385 27.5-62.8 27 10-50 70 40-88 2.5 0-6 13 04 _— —
10 0 4 4 79 6.5-9.1 301 13.3-394 21 2-30 7 68-96 1.0 02 " 10 0-2 - -
1 4 4 93 9.0-9.5 403 24.1-579 10 3-17 87 81-92 13 1-2 1.5 13 — —
‘2 4 4 9.9 94-105 429 33.8-508 11 6-16 86 77-91 13 0-2 13 - 03 1.0 0-2
i
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. Triethyl Citrate (TEC) and Acetyl Triethyl Citrate ( ATEC) (Rats)

Acute toxicity. Doses ranging from § to 15 cc per kilogram were
administered by stomach tube to 165 rats. The results are summarized
in Table 3. The effects of the two compounds were indistinguishable.
The signs included weakness, depression, ataxia, hyperexcitability, unrest,
urinary dribbling, irregular and labored respiration, and in the advanced
phase of poisoning convulsions appeared in 'some of the animals. Their
absorption was fairly rapid; signs, depending on the dose, appeared within
a few minutes. The course of their poisoning was also fairly rapid, pro-

_ gressing to advanced stages within an hour or so and terminating either

in death in about 2 hours to 3 days or in apparent recovery in about
15 hours to 4 days.

The LDso was not established with precision, but the data in Table 3°
- indicate that it lies at about 7 cc per kilogram for both materials. This

would correspond to an oral dose of about 500 cc in a man of 70 kg.
Effect on growth. The effect on nutrition and growth was studied

. with a group of fifty-three immature rats, 21 days old, including twenty-
five males and twenty-eight females. They were divided into seven

approximately equal groups: (1) control group receiving the diet alone;
(2) three groups receiving the diet containing TEC in concentrations of
0.5, 1.0, and 2.0%, respectively; and (3) three groups receiving the diet

- containing ATEC, also in concentrations of 0.5, 1.0, and 2.0%. The diet

was similar to the one described above. The animals were weighed at
weekly intervals. The feeding covered a period of 6 weeks. A urine
examination and complete blood count were made at the start, after 3
weeks, and again after 6 weeks of feeding. :

The average weight of all the rats at the beginning was 85 g, 11% more
for the heaviest group and 23% less for the lightest. Preliminary experi-
ments with this colony showed that at 100 g, each consumed approxi-
mately 20g of food per day. The several diets, therefore, represented
an approximate daily consumption of 1, 2, and 4 g/kg, respectively, of
each compound in the early period of the feeding experiment. An epi-
demic of pneumonia in the rat colony during this experiment resulted in
the loss of about one-third of the animals (similar loss among the con-
trols), thus reducing to thirty-six the number supplying the final data.
These are charted in Figs. 2 and 3 which show that TEC and ATEC
given in the daily food in doses up to about 50% of the LDso for 6
weeks had no material effect on growth in the rat. The absence of any

I
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288 MURRAY FINKELSTEIN AND HARRY GOLD

TABLE 3
AcuTe Toxiciry AND CURVE OF ACTION oF TRIETHYL AND ACETYL TRIETHYL CITRATES
N RATs AND Cats

. Time (average) i
. Te onset To
Dose Number Per cent of effects recovery To death :
(ee/kg) died/wsed  morulity Species (min) (kours) (hours) .
Triethyl citrate ‘,
5. w1 100 Rats 3 —_ 75 .
“ 100 Rats 3 — 18 : L
-13 s/s 100 Rats 66 - 152 i
125 3/4 75 Rats 7 3% - 8 :
12 4/5 80 Rats 64 40 26
10 rvi4 80 Rats _ 24 16 6.7
8.5 4/5 80 Rats 23 - 18
: 8 12/16 73 Rats 18.6 155 63
15 19/20 95 Rats 282 36 84
7 6/15 40 Rats 13.1 89 136
6 /15 467 - Rats 2 - 345 113
5 3/10 30 Rats 88 36 30.7
g 9 3/3 ..100 Cats 10.7 — 33
] 8 3/3 100 Cats 8 — ) 30
1 7 2/2 100 Cats - 6.8 —_ 4.6
6 1/1 100 Cats 4 -_ 15
s 4/4 100 Cats 112 —_ 4.1
4 3/4 75 Cats 20.6 108 312
. 3 0/3 0 Cats 162 16.7 —_
2 1/5 20 ~ Cats 14 46 64
1 0/s 0 Cats 50 14 C—
Acetyl triethyl citrate
12 1/1 100 Rats 10 —_— 23
10 $/6 83 Rats 11.7 60 199
9 6/10 60 Rats © 266 37 39
. ] 4/6 66.7 Rats 115 49 16
7 4/5 80 Rats 15 39 21
6 9/20 48 Rats . 266 2138 154
55 3/10 30 Rats 90 18 19.1
s o/s 0 Rats L 146 - :
9.5 3/3 100 Cats 18 — 303 .
9 4/4 100 Cats 15 — 213 <
8.5 3/4 75 Cats 143 28 213 -
8 2/3 - 66  Cats 12 . 39 415
78 1/4 25 Cats 18 33 39 v
7 0/2 (1] Cats 20 17.8 —_ L
. s - 0/2 0 Cats 19 16.5 —_
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toxic effects is probably to be explained by the protracted ingestion, as
in the case of the daily food intake and by the interference of food with
the process of absorption. »

Effect on blood count. During this feeding experiment a complete
blood count and differential was made at the start, again in 4 weeks and
8 weeks—a total of 68 counts. The results are summarized in Table 4.

«-1.0% *

Average gain in weight(CGm )-
o B8 83588 38

| S S | 1
5 10 15 20 25 30 35 40 45 50
‘Days '

Fic. 2. Effect of various concentrations of triethyl citrate in the diet on the
growth curve of immature rats.

Averade gain inweight(Gm)
o8 838838

Days

Fic. 3. i:‘.ﬁect of various concentrations of acetyl triethyl citrate in the diet on
the growth curve of immature rats. .

P

.”l‘.“

Y e d wwaidid

. .

-y

¥

-
P

~

c-'~

S~




) TABLE 4 . -
Errect 1IN Ra1S OF 8-WeEK FeEDING WITH DiIEr CoNTAINING TwIXTHYL AND Acetyr TrretAYL Crreates

062

Differential (in per cent)

a109 X¥4VH ANV NIFISTINNIL AVEENR

Concen. RBC WBC i
tration In  Time (in millions) (in thousands) Polys . Lymphos Monos Eosinos Basos
diet (%) (months) Rats Counts Average Range Average Range Average Range Average  Range Aversge Range Average Range Aversge  Range
Triethyl citrate
. 0.5 o 3 3 6.7 6.0-7.3 145 10.3-220 18 7-34 81 66-90 06 . 0-2 03 0-1 —_— —
1 4 4 . 86 8.0-100 321 20.5-45.5% 12 2-22 84 75-96 4.0 1-8 0.3 0-1 _— —_
2 3 3 .95 84-106 46.1 33.0-593 14 9-19 81 67-91 2,0 0-6 23 0-7 0.3 0-1
1.0 0 4 4 6.2 5.1-7.6 220 16.5-31.3 23 21-2§ n 65-76 56 2-13 0.3 0-1 — -—
. 1 4 4 8.9 7.9-10.7 283 23.3-36.0 13 6-24 8 76-91 3.5 34 -— _— — —
2 4 4 9.9 88-108 226 203-270 12 5-23 84 69-92 13 0-3 15 0-3 0.8 0-2
20 0o 2 2 7.1 59-83 111 90-132 40 — 60 -'- = = - - - =
1 3 3 10.1 9.9-106 325 19.9-51.7 6 4-8 920 90-90 3.7 2-5 0.5 0-1 — —_—
) 2 3 3 9.1 8.6-9.5 354 23.5-50.8 15 8-26 82 68-89 13 0-2 10 1-1 13 0-3
Acetyl triethyl citrate
0.5 [} 3 3 6.7 6.0-73 220 16.0-26.2 23 1242 - 75 §57-85 1.0 0-3 0.6 0-1 _— —
1 3 3 8.2 7.5-9.3 208 16.9-26.8 30 1545 69 54-83 1.5 1-2 —_— —_ -— —_—
2 3 3 109 9.1-136 306 25.0-33.8 14 11-18 82 80-86 16 ' 1-2 20 1-4 —_ —_—
1.0 0 3 3 7.9 6.5-9.0 268 19.1-31.3 25 10-40 70 60-80 03 0-1 — —_ — -
1 4 4 9.1 7.8-105 24.4 20.0-30.3 12 7-17 85 76-89 3.5 0-7 — _ 03 0-1
2 2 2 10.1 94-11.1  36.5 - 22.0485 . 19 11-27 75 67-87 3.5 0-7 13 .03 1.5 04
4 20 0 3 3 8.2 7.5-8.6 186 12.5-289 16 11-26 82 74-88 03 0-1 . — — _— —
i 1 3 3 10.0 93-106 240 17.6-31 0 7 2-16 90 78-97 2.6 0-6 03 - 0-1 — —_—
2 2 2 103- 10.1-10.5 33.2 24.4-420 6 1-11 91 84-97 235 2-3 -— —_ 1.0 0-2
i
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As may be seen, there was no material effect on the red cell count, white
cell count, or differential. .
Gross and histological effects. Of the thirty-six rats, fourteen were
sacrificed at the end of the 8-week feeding period. There were no gross
abnormalities in the thoracic and abdominal organs. Sixty-three histo-
logical sections including the heart, lungs, gastrointestinal tract, liver,

pancreas, spleen, and kidneys were indistinguishable from those of the
controls. o -

Tributyl Citrate and Acetyl Tributyl Citrate (Cats)
Effect of one dose. For this purpose, twelve cats were used, including

~ two as simultaneous confrols. After food had been withheld for 24 hours,

each compound was given to a 'group of four cats by stomach tube in
doses from 30 to 50 cc/kg. This corresponds to about 2-3.4 liters for a
man of average size. The animals showed signs of slight nausea, and
within a few hours they developed a diarrhea with oozing of the oily
material from the rectum. The diarrhea subsided in less than 24 hours
in all but one (50 cc tributyl citrate per kilogram) in which some diarrhea
was still present on the following day. The animals were observed for
pericds up to 2 months. There were no signs of systemic toxicity as

. judged by the general appearance and behavior of the animals.

In each of two cats, given a dose of 50 cc/kg, the following additional

-tests were made for 2 months at intervals of 2 weeks: blood counts, blood

chemistry, and urine. The results of these tests, which include two
untreated cats maintained under the same conditions, are summarized in
Table 5. As may be seen, there were no effects on the blood count, hemo-
globin, sugar, nonprotein nitrogen, or creatinine. Sixteen specimens of

" ‘urine examined during this period showed no abnormalities in specific

gravity, albumin, sugar, pH, or microscopic formed elements.

Effect of daily doses for 8 weeks. Each of two cats received either
TBC or ATBC in doses of 5 cc/kg by stomach tube daily for a period
of 2 months. Observations and tests were made at weekly intervals, for
a total of 207 tests. The results, which include two cats that served as

. simultaneous controls, are summarized in Table 6. No change was mani-

fest in appearance and behavior of the animals, and no effect was observed
on the urine, blood chemistry, or blood count. The treated animals showed
a decline of approximately 30% in body weight which may be due to
the loose bowel movements which most of them developed.
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\ o " TABLE s
Errzcr v Cats ox Broop Couxt, BLoop Sucar, AND BLooD Nmoomovunl’mooorBWun or One OxaL Dost or
- THE Four Citmate Esters -

Blood creatinine

Z6Z

. RBC WBC Hemoglobin Bood sugar Blood NPN
Tae (in milllons) (in thousands) () (mg %) (mg %) (mg %)
) Citrate doee First Last First Last First Last Flest Last First Last Flrst Last
o ) Controls 9.1 106 30 20.5 104 133 64 80.5 48 42 29 2.3
o a Tributyl . :
: ‘ (50 cc/kg) 7.1 74 25 66 88 . 103 95 93 53 38 23 22
) Acetyl tributyl :

(50 ce/kg) 70 63 40 20 88 103 80 9 43 39 23 22

. _ Triethyl . : .
. : (5 cc/kg) 81 19 17 19 103 100 91 85 44 40 23 22

: Acetyl triethyl .
bt (5 cc/kg) 83 " 91 21 22 12.1 12.5 91 85 - 48 43 23 21
J'..‘..--.‘.'.—-—"-i*' - .
e - B -
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TABLE 6
Errect 18 Cats oF DamLy Doses For 8 WEEKS oF TRIETHYL AND ACETYL
TaieTHYL CITRATES

. Acetyl Acetyl
Cltrate Controls Tributyl tributyl Triethyl triethyl
Dose —_ $Occ/kg SOcc/kg O3cc/kg 0.5 cc/kg
Number of values 12 9 9 12 1
Weight (kg) ..
First 32 31 3.1 ' 31 31
Last 32 25 . 2.1 3.1 2.7
Average 32 2.7 24 30 ° 28 —
RBC (in millions) : ' -
First . ‘ 90 9.7 8.6 83 -85
© Last 82 - 79 6.5 102 8.5
- Average : 9.8 83 1.7 _ 9.1 83
WBC (in thousands) ' :
First 40 - 184 172 259 266
Last 14.7 14 144 249 218
- Average .. 206 199 155 238 256
- Hemoglobin (g) - o
First 113 128 105 - 112 10.8
Last 123 115 ) 83 123 10.5
Average 144 112 9.6 122 11.5 :
Blood sugar (mg %) . ' _ l
First 150.5 . 108.5 1295 1170 1160 !
Last 116.5 96.8 151.5 109.5 137.5
Average 1130 132.1 142.7 1285 1340
Blood NPN
* First Qs 365 - 428 485 400
Last 358 439 40.0 36.8 438
Average 43.8 389 390 43.1 425
Blood creatinine (mg %) : . _ :
First 24 23 22 2.7 23
Last 2.1 21 20 22 2.1
Average 22 22 2.1 25 23

Triethyl Citrate and Acetyl Triethyl Citrate (Cats)

Acute toxicity. Observations on the signs, extent, and course of
poisoning were made in fifty-two cats following doses of 1-9.5 cc/kg,
given by stomach tube 24 hours after the last feeding. The signs con-

.
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sisted of nausea, vomiting, ataxia, weakness, muscle twitching, tremors,
reflex hyperexcitability, lowering of body temperature, gasping and shal-

low Trespiration, prostration, convulsions, respiratory failure, and death.

Some of the details are summarized in Table 3. The absorption of both
compounds was fairly rapid, signs usually appearing within a few min-
utes. The course of the poisoning, as judged by the manifest signs in
the intact animals, was also fairly rapid, progressing to advanced stages
within an hour or so and terminating in death in about 2 hours to 2 days,
or apparent recovery in about 4 hours to 3 days. As will be seen later,
the disappearance of manifest signs of poisoning can be deceptive, since
the poisoning persists for a much longer time. TEC appears to be approx-

imately twice as potent as ATEC in the cat, the approximate LD being

about 3.5 cc/kg and 7.0 cc/kg, respectively.

Postmortem examination of these animals showed no acute gross abnor-
malities in the thoracic or abdominal organs which could account for the
toxic effects.

Additional tests were made in two cats: weight, blood counts, hemo-
globin, blood nitrogen, and urine, at intervals of 2 weeks for 2 months.
One received TEC by stomach tube and the other ATEC, in doses of
5 cc/kg. These produced severe poisoning, but both cats recovered and
the tests were continued. The results are summarized in Table 5 and
include two animals which served as simultaneous controls. As may be
seen, these doses produced no conspicuous delayed effects over a period
of 2 months.

Effect of daily doses for 8 weeks. The effect of small daily doses of
the two compounds was studied in six cats for a period of 8 weeks. The
tests were made at intervals of 7-10 days during the 2-month period.
The doses were 0.25 cc/kg in the case of TEC and 0.5 cc in the case of
ATEC, representing for each compound approximately 7% of the LDso,
given by stomach tube. The results are summarized in Table 6. They
indicate no clear differences between the controls and treated animals
with respect to weight, blood count, hemoglobin, blood sugar, and blood
nitrogen.

Thirty-eight electrocardiograms of the six cats, taken at various intervals
during the course, showed considerable fluctuations in the T-waves, but
no changes in the treated animals that were not observed in the control
animals-of this series.

Mild- -symptoms of poisoning appeared after the fourth or fifth doses:
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TOXICOLOGY OF THE CITRIC ACID ESTERS 295

weakness, ataxia, and depression progressed to a fairly advanced degree,

"but all animals survived the entire 8-week period of treatment. They

recovered and appeared normal within 1-4 days after the doses were
discontinued.

The six cats were sacrificed at the end of the experiment. Postmortem
examination of the thoracic and abdominal organs showed no gross
abnormalities. :

Cumulative eflects. The experiments described in the foregoing sec-
tion showed evidence of cumulation with daily doses as low as approxi-
mately 7% of the LD;, of TEC and ATEC. This phenomenon was
studied further with larger doses in each of twelve cats. One group of
three cats received approximately 50% of an LDso by stomach tube daily,

and another group, approximately 25% of an LD;, every 4 hours, in the .

case of both compounds. The usual signs of poisoning developed and
progressed with the repetition of the doses. The results are summarized

“in Table 7. The behavior of the two-compounds was similar. All the

TABLE 7
CuMULATION OF TRIETHYL AND ACETYL TRIETHYL CITRATES IN CaATS
Individual dose . Average total dose range -
Number Per cent No. of LD,
. of ' LD, which proved
Citrate cats Frequency cc/kg (approx.) Number cc/kg fatal
Triethyl 3 Daily 2 50 8(2-17) 16(4-34) 4.6
Triethyl 3 Every 4 ' .
. hours 1. 25 9(8-10) 9(8-10) 26
Acetyl _ .
triethyl 3 Daily 4 50 8(6-9) 32(24-36) 43
Acetyl
triethyl 3 Fverya N
hours 2 25 7(5-8) 14(10-16) 19

animals died. Those that received the 25% dose at intervals of 4 hours re-.
quired an average of about two times an LDy, and those with the 50%
dose at daily intervals required an average of about four times the LDgo.
It is clear that it takes longer than 4 hours to recover from about one-
fourth of the LDso and longer than 24 hours to recover from about one-
half of the LDso. A

Effect on blood pressure and heart. Experiments were performed in
five cats, two with the triethyl (6 and 9 cc/kg) and three with the acetyl
triethyl compound (6, 9, and 12 cc/kg). These are in the range of doses

.
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296 MURRAY FINKELSTEIN AND HARRY GOLD

. which prove fatal. After the dose was administered by stomach tube,

the animal was placed on an animal board and prepared for recording

~on a smoked drum the blood pressure from the carotid artery. The effect

on the heart was recorded frequently by electrocardiograms. In the five
experiments, 76 electrocardiograms were taken. The results showed that
both drugs cause ‘progressive lowering of the blood pressure to shock
levels. The pressure frequently remained at levels below 100 mm Hg dur-
ing the last hour or two. '

The electrocardiograms showed progressive slowing of the heart from
the rapid rates of about 200 or over in the control, to rates in the range
of about 150 a2 minute. In one animal with each of the compounds, there
was progressive lowering of the T-wave, and in one with acetyl triethyl
citrate, there was also progressive depression of the R-T segment. During
the period when the respiration was active there were no changes in
rhythm. The respiration ceased before the heart, and the heart could be
seen beating when the chest was opened. After the respiration ceased,
the heart became slower, A-V conduction became prolonged, with eleva-
tion of the R-T segments. These changes are in all probability the result

- "of asphyxia, and as the asphyxia continued the rhythm became irregular
- and ectopic beats appeared.

There were 158 additional electrocardiograms taken in various stages
of acute poisoning in the experiments previously described (56 in fifteen
cats with triethyl and 102 in twenty-seven cats with acetyl triethyl
citrate). The changes were similar to those described above. In animals
that survived, tracings showed no persistence of effects in the electro-
cardiogram after 1-3 days., :

Effect on neuromuscular conduction. When respiration ceased in the

~ above five cats, and in twelve cats of another series, the chests were
. opened immediately and the phrenic nerves stimulated by an electric

shock from an inductorium. A sustained contraction of the diaphragm
resulted, similar to that in normal animals which succumb to ether or

.hemorrhage. In each of the above five cats, the sciatic nerve was exposed

and also stimulated with a shock from an inductorium at the instant the
respiration ceased. There was here also a vigorous and sustained con-
traction of the muscles, similar to that in untreated controls. These
responses to stimulation of the phrenic and sciatic nerves indicate the
absence of any material interference with neuromuscular transmission
during advanced poisoning by triethyl and acetyl triethyl citrates. -
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Comparison of cat and rat. It may be noted that the symptoms of

acute poisoning, the speed of absorption, and duration of action of TEC
and ATEC were substantially similar in the cat and rat. The tributyl
and acetyl tributyl citrates are nontoxic in both species in doses cor-
responding to nearly 3.51 for a man of about 70 kg. By comparison, the
triethyl and acetyl triethyl citrates are quite potent. Vomiting occurred
in some of the animals receiving these compounds, usually in 30 minutes
to 3 hours, occasionally as early as 10 minutes. Those that vomited and
survived were excluded from the estimation of the LDso. The two com-
pounds are about equally potent in the rat, the LD;, being about 7 cc/kg
and similar for ATEC in the cat. The latter, however, is about one-half
as toxic as TEC in the cat, since the LDjo is approximately 3.5 cc/kg for

~ TEC. The larger dose corresponds to about 500 cc, and the smaller to

about 250 cc, for a man of about 70 kg.
Attention is called to the facts that all the materials were tested by
the oral route, that the nontoxic tributyl compounds are insoluble, and

‘that the most toxic triethyl citrate is the most soluble (Table 1). Their

differences in systemic potency may represent difference in absorption;
however, this explanation is in need of proof.

DISCUSSION .

The foregoing experiments provide only a suggestive account of the
mechanism of the systemic action of triethyl and acetyl triethyl citrates.
There is no evidence on the tributyl compounds as they produced no
conspicuous systemic effects even after massive oral doses.

- An action on the central nervous system may explain all the major signs
of poisoning and the fatal effect: vomiting, unrest, ataxia, hyperexcita-
bility, convulsions, vasomotor depression with circulatory failure, respira-
tory disturbances, depression of respiration, and death with primary
‘cessation of respiration. The indications are against significant synaptic

_ blockade in the diaphragm and skeletal muscles. Contributions to the.
- observed effects from a direct peripheral action on the heart and blood

vessels cannot be excluded. .

It remains to be established whether these citrate esters exert a specific
action as such. Their effects and the course of poisoning resemble closely
those common to the citrate ion when introduced into the circulation, due
to calcium privation from the formation of the soluble and poorly disso-

ciable complex of citrate with calcium (Adams, 1944).
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298 MURRAY FINKELSTEIN AND HARRY GOLD

SUMMARY

1. Some pharmacologic and toxic properties of four citrate esters, tributyl (TBC),
acetyl tributyl (ATBOC), triethyl (TEC), and acetyl triethyl (ATEC) citrates,
administered by the gastrointestinal route have been studied in 250 rats and 95 cats.

2. The two tributyl citrates are nontoxic by the oral route in the rat and cat.
They produced no local gastrointestinal jrritation and no systemic effects in large
single doses as high as those corresponding to more than 31 for a man of average
weight. They proved inactive also when mixed with the diet and fed for 2 months
in daily amounts as high as those corresponding to 1.41 daily for a man of average
weight. This inactivity may be due to their insolubility, which may inte.rfere with

. absorption.

3. By comparison, the two triethyl citrates are quite potent and in most respects
.similar in the rat and cat.
4. ‘The oral LDgg is approximately 7.0 cc/kg for TEC and ATEC (rat) and

- . ATEC (cat), but only approximately 3.5 cc/kg for TEC in the cat.

§. The absorption of TEC and ATEC is rapid in both species, effects appearing
in a few minutes, advancing rapidly to fatality in a few hours or a day or two.
When taken in the diet, large doses may be consumed daily for several weeks with-
out toxic effects. ) . . _

6. Their duration of sction is fairly brief, signs of poisoning subsiding in a few

. hours to a few days. Some of the action of these comppunds remains for some time

beyond the manifest effects, as shown by cumulation from repeated doses.
7. Feeding these four citrate esters mixed with the diet in large daily doses for
6-8 weeks results in no deleterious effect on growth and putrition and no effects
on the blood count, hemoglobin, blood sugar, blood nitrogen, gross or histological
appearance of the thoracic and abdominal organs.

8. The toxic effects and the course of TEC and ATEC poisoning, studied here
in greater detail in the cat, resemble those of the citrate ion introduced into the

 circulation, resulting in deionization of calcium and the effects of hypocalcemia.
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SODIUM CITRATE

Summary - Toxicological Information

The acute toxicity of sodium citrate is as follows: mouse (oral) 7. 12g/kg

(292); rat (intraperitoneally) 1. 85g/kg (148); rabbit (intravenously)

517. 44 mg (148); dog (intravenously) 0. 20g /kg (258); and human (intravenously)
theoretical - 6. 5g/kg (258). |

Acute toxic signs seen after various routes of administration are:
increased activity, hyperpnea, vasodilation, salivation, clonic-tonic con-
vulsions, cyanosis (148), decreased blood pressure, heart rate (347, 377),
blood calcium (66, 74 and 377), decreased intestinal peristaltic activity
(347), decreased cardiac output and contractile force (43), and death (148).
The toxicity is de‘pendent on the speed of the injection and blood con-

centration of the sodium citrate (258).

Repeated subcutaneous injections of a 4% sodium citrate solution into dogs
results in an increased urinary calcium excretion with a concomitant

decrease in blood calcium levels (136),
There were no long term studies found in the literature on sodium citrate.

Special studies demonstrate that sodium citrate prevents inactivation of
penicillin in the stomach of hurmans by gastric HC1 (309); increases the incorp-
oration of glycine-1 —14C into rabbit liver and muscle proteins (204); prevents

renal lithiasis and nephritis caused by ethylene glycol in rats (433); causes the
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remission of IYmphangiomas (in children) within one to two mo‘;‘ths, if
sclerosing injections (lcc of a 60% solution) are used (56)‘;“'and causes
tumor cell death (at 30mg/kg) in rats with Walker Carcinosarcoma and
Pliss lymphosarcoma, and will réduce growth and transplantability as

well (317).

Sodium citrate is an effective treatment in heavy metal toxicosis, by

preventing death from lethal doses of uranium nitrate (100, 102), lead
(225, 263), radiothorium and strontium (365) in rats and in humans by
increasing 'ghe excretion brates of these metals, and stimulates kidney

repair of heavy metal induced damage.

This compound has varied effects on coli bacteria, for it will inhibit
their phagocytosis of leucocytes in vitro, if the concentration of the
sodium citrate is 220 mg % (2). E. coli will show growth inhibition if

the sodium citrate (0.1 M) is added to a growth stimulating medium (182).
While cultures of E coli supposedly killed by heat, ch-lorine, zephiran,
and H,O, were found to have viable cells present after they were in-

oculated with sodium citrate (163).

Infectivity of tuberculosis and other microorganisms is enhanced if
sodium citrate (1%) is added to the diet (104, 105). The resistance to
infection is decreased due to a change in metabolism induced by an

altered diet.




Digitalis induced cardiac arrhythmias in dogs and humans can be
eliminated by sodium citrate given intravenously (0.5 - 1. 4g in dogs,

and 2g in humans) (396).

A total of 15,098, 337 pounds of sodium citrate was used in the United

States in 1970 as reported in an NAS/FEMA study.




SODIUM CITRATE

a3 s o

f\ Chemical Information

ara

I, Nomenclature (Merck Index, p. 957) (254a)

f A, Common Name

¢
2
3
&
E

(none)

B, Chemical Name
Sodium Citrate
Trisodium Citrate

C. Trade Name
Citrosodine
Citnatin

D. Chemical Abstracts Unique Registry Number
000068042

II, Empirical Formula (Food Chemicals Codex, p. 614) (120a)

C6H5Na307. ZHZO

Im. Structural Formula

P —)

H2 C——CO0O—Na

HO'C-——COO—-Na -2H.O

HZC—-——COO—-Na
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IV, Molecular Weight (120a)

294,10

V. Specifications (254a)

A,

Chemical

Anhydrous salt 87. 75%
HZO 12, 25%
Anhydrous citric acid 65, 31%
Anhydrous: C 27.92%

H 1.95%

Na 26. 73%

O 43, 40%

Food Grade (120a)

Assay. Not less than 99% of C,H_Na_O_,

657377
calculated on the anhydrous basis,
Water, Anhydrous citrate, not more than 1%;

sodium citrate dihydrate, between 10 and 13%,

Limits of Impurities

Alkalinity, Passes Test.
Arsenic (as As). Not more than 3 parts per
million (0. 0003%).

Heavy metals (as Pb). Not more than 10 parts per

million (0. 001%).

Official Compendia

Food Chemical Codex - First Edition. p. 614. (120a)
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Descriptions  (254a)

VIIL

A. General Characteristics
White, odorless crystals, granules or powder;
cool, saliﬁe taste. -
B. Physical Properties
Sodium citrate is anhydrous or contains two
molecules of water of crystallization,
Stable in air,
Becomes anhydrous at 150°,
Soluble in 1.3 parts water, 0. 6 part boiling
water.
Insoluble in alcohol.
The aqueous solutionis slightly alkaline to litmus.

pH about 8,

C. Stability in containers (120a)

Store in tight containers

Analytical Methods

Dete rmina’;ion‘ by colormetric titration (189, 466)

Dichromate oxidation followed by electrometric back-ditration
of excess dichromate. (220).

lon-exchange separation of citrate/ci.tric acid mixture
followed by sodium hydroxide/phenolphthalein

ditration. (42).




Ion-exchange isolation of sodium citrate from
other sodium and potassium salt mixtures

followed by its colormetric determination (288),

Occurrence and Levels found in:

A, Plant
Ubiquitous
B, Animal
Ubiquitous
C. Synthetics
No accessible data in available literature
D. Natural inorganic source

Ubiquitous



I. Acute Toxicity

SODIUM CITRATE

Biological Data

Animal Route Material LDy Ref.

mg /kg ** '
Mouse Oral Sodium citrate 7.12g/kg (292)
Mouse I. P. Sodium citrate 2.67 - 3.90g/kg (415)
Mouse I. P, Sodium citrate 2.23g/kg (148)
Mouse L. P. Di-sodium citrate 2.38g/kg (148)
Mouse L. P. Tri-sodium citrate 1.87g/kg (148)
Mouse 1. P. Citric Acid 960 (148)
Mouse I.V. Sodium citrate 69.62 (148)
Mouse 1.V, Di-godium citrate 95.1 (148)
Mouse I.V. Tri-sodium citrate 224.40 (148)
Mouse I.V. Citric Acid 42.22 (148)
Mouse I.V, Sodium citrate (MTD)* 0.25g/kg (375)
Rat 1. V. Sodium citrate (MTD)* 0.25g/kg (375)
Rat I.P. Sodium citrate 1. 85g/kg (148)
Rat I. P. Di-sodium citrate 2.31g/kg (148)
Rat L. P. Tri-sodium citrate 2.04g/kg (148)
Rat L. P. Citric Acid 883. 20 (148)
Rabbit I1.V. Sodium citrate 517.44 (148)
Rabbit I.V. Di-sodium citrate 563. 09 (148)

O

Rk

Maximum Tolerated Dose

Except as noted



Animal Route Material LD 0 Ref,
mg?kg %%
Rabbit 1.V. Tri-sodium citrate 591. 60 (148)
Rabbit I.V. Citric Acid 330. 24 (148)
Rabbit I.V. Sodium citrate (MTD)* 0.13g/kg (258)
Dog 1.V. Sodium citrate 0.20g/kg (258)
Human I.V. Sodium citrate 6.5g/kg (258)
(theoretical)

II. Short Term Studies

¥ Maximum Tolerated Dose
*¥% Except as noted

Subcutaneous injections of a 4% sodium citrate solution into dogs causes

an increase in urinary Ca

+2

excretion with a concomitant decrease in blood

Ca.-"2 levels. Repeated subcutaneous injections into puppies and rats leads

to changes similar to those observed after large doses of parathyroid

hormone (136).

Rats in a 21 day feeding study were protected from renal lithiasis and
tubular nephritis which would normally be induced from the addition

of 1% ethylene glycol to their drinking water, if 7. 5% sodium citrate

were incorporated into their diet (433).

III. Long Term Studies

(none)



IV. Special Studies

Trisodium citrate combined with penicillin - calcium prevents the inac-

tivation of the drug by HC1 in the stomach of humans. (309).

Sodium citrate given orally to rats will increase the blood concentration

of tetracycline if both are ingested at the same time (426).

Sodium citrate concentrations of 4 to 8 M stimulates the incorporation of

glycine-ll4C into rabbit liver, muscle proteins, and lipids (204).

Gruber (148) says that the injection of sodium citrate into mice, rats and
rabbits, leads to increased activity, hy perpnea, peripheral vasodilation,
salivation, muscle twitching, clonic-tonic convulsions, cyanosis,
Cheyne-Stokes respiration and death; citrate intoxication doesn't occur.
Mikulicz-Radecki says the toxicity is dependent on blood concentration
and speed of the injection. The lethal doses are 50% higher than the

MTD (258). Payne (308) and others (57 and 59) also agree.

Sodium citrate when injected into the cat paralyzes the cardiac vagus
nerve by blocking nerve impulses at the synapses between pre-and post-
ganglionic fibers. This effect lasts for 20-30 minutes. Reduced blood
pressure, heart rate and respiration are also observed. Reduced

blood Ca+2 seems to be the primary factor and concomitant treatment
with calcium chloride will prevent this reaction. The bldod Ca.+2 binds

to the citrate moiety (377).

-10-



Cicardo (66) also found a decrease of blood calcium when he injected
sodium citrate either intracisternally or intraventricularly into
anesthetized dogs which precipitated a marked hypotension and
respiratory stimulation. Respiratory paralysis and death occurred
with repeated injectiovns. The hypertension is caused by excitation
of the vasomotor centers and is eliminated after cervical spinal cord

section (69).

Classen, et. al., (74) observed a dose and time dependent decrease of

blood calcium level with infusions (10-50mg/min) of sodium citrate, in

cats and shock symptoms appeared with death due to respiratory arrest.

Infusions of isotonic sodium citrate solution into the carotid sinus, (animal

not stated) which was excluded from the circulation, caused respiratory

arrest and decreased blood pressure (347).

Popescu found that sodium citrate given intravenously to the dog pro-
duced increased respiratory reflexes with a decrease of intestinal tone

and peristaltic activity, and an increase in the splenic contractive reflex

(315).

Bunker (43) studied the hemodynamic effects of infusing sodium citrate
in six humans and in 9 dogs. He used multiple rapid infusions of citrated
blood and observed a marked circulatory depression, decreased pulse

pressure, decrease in cardiac output, decreased left ventricular work,

-11-



and evidence of hypocalcemia in man. Additionally, the dog evidenced

a marked decrease of ventricular contractile force and marked elevations

of ventricular and diastolic pressure. -3

Castro treated pediatric lymphangiomas with sclerosing injections
of sodium citrate (a 60% solution). He have single injections of 1 cc once
per week or 2 weeks directly into the tumor (56). The tumors disappeared

within one to two months,

Sodium citrate at a concentration of greater than 30mg/kg causes tumor
cell death in rats with Walker carcinosarcoma and the Pliss lympho -
sarcoma (as suspensions). Doses of sodium citrate at 6, 10, 30, and 100

mg/g inhibited the transplantability and growth as well. The effects were

' proportional to the sodium citrate concentration (317).

Rosenblum observed that sodium citrate at 5mg/ml (in vitro) increased
the viscosity of blood with a concomitant red cell shrinkage. This will

not occur if 9mg/ml sodium citrate and ACD solution are used (342).

Sodium citrate at 0. 001 M stimulates the in vitro secretion of insulin in

rabbit pancreas slices (337).
Sodium citrate appears highly effective in treating heavy metal toxicity.

Donnelly and Holman found that the repair and regeneration of kidney

tubular epithelium in dogs injured by UNOZ were facilitated and led to the

-12-



recovery of 92% of the animals so treated with sodium citrate (100). When
20 dogs were given 5. 0 mg/kg of uranium nitrate, 19 of them survived

when sodium citrate (0. 23 g/kg/day for 5 to 10 days) was given intravenously.
The sodium citrate was effective when administered as late as 67 hours after
the uranium nitrate. The sodium (':itrate keeps carbohydré,te metabolism

functioning while recovery takes place (102).

The urinary and fecal excretion of lead in humans after long term
exposure to lead, before, and during the administration of 15 g of sodium
citrate per day. Statistically significant increases in urinary and

fecal excretion of lead occurred with a concomitant decrease in blood

lead in 8 out of 9 of the patients (225).

At one half and 72 hours following radio-thorium and strontium treatment,
rats were given intraperitoneal injections of sodium citrate. Urinary
excretion of the two isotopes was increased 3 times for the former and 2
times for the latter within 24 hours. Fecal excretion was unaffected.
Liver, mesenteric lymph node, pancreas and spleen concentrations were
all markedly reduced in the sodium citrate treated animals when compared

with the controls (365).

A combination of sodium citrate and calcium gluconate used in rats, was
1

found to be very effective in eliminating 34Ce. In a 9 day study control

rats eliminated 40% while the treated rats excreted (feces and urine)

80% of the isotope. Necrosis would occur at the injection site if sodium

citrate alone was administered intramuscularly (351).

-13-



Sodium citrate is an effective antidote to a lethal dose of %t‘aa_td in guinea

pigs (263). This material alters white cell physiology; for sodium citrate

at a concentration of 110 mg % wiil markedly inhibit leucocytic phagocytosis
of coli bacteria, While 220 mg % causes 100% inhibition, a dose of 2.5 mg %

produces no effects (2).

Digitalis induced cardiac arrhythmias in dogs could be converted if
intravenous injections of sodium citrate (0.6 - 1.4 g) were given. Similar

results were obtained with humans (1.2 - 2 g) (396).

Sodium citrate has a wide variety of effects on microorganisms. The
addition of sodium citrate (0. 1%) to ground beef increases the lethality of

gamma radiation to Clostridium botulinum spores (6), and enhances the

effectiveness of heat (131° F for 35 min. ) in killing Salmonella anatum

(survival was 9 cells or less per ml of test material) (10).

Sodium citrate (0.1 M) inhibits the growth of E. coli in a growth stimu-
~ lating medium. This occurred with S. typhosa (0; 02 M) and with Streptococ-

cus pyogenes var. aureus, and with Mycobacterium avicum (182).

Suspensions of E. coli strain B/r which were supposedly killed by heat,
chlorine, zephiran and HyO, were found to have viable cells present

after they were inoculated with sodium citrate. This was not the case

-14-



if the cell suspension was inoculated in buffer or in nutrient broth. The
reactivation may be due to a resynthesis of enzymes and the restarting

of cyclic processes (163).

Sodium citrate at a concentration of 0.5 M prevents DNA degradation

following x-radiation to E. coli. It also decreases the lethal effects and

increases percentage of survival as well (214).

Sodium citrate enhances the infectivity of T-B in the mouse. The
metabolism is affect ed through an altered diet causing an altered
resistance to infection (104). It was also noted that the morbidity

and mortality of mice infected with Micrococcus pyogenes var, aureus,

Klebsiella pneumoniae, and Salmonella enteridis were increased if they
.were pretreated with a 1% sodium citrate solution in their diets. This
decrease in resistance manifested itself by the presence of bacteremia,
and greater numbers of bacteria within the spleen and liver. The mice
became increasingly susceptible to the endotoxins of variuos gram-

negative bacteria and tubercle bacilli (105).
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SODIUM CITRATE

Biochemical Aspects

1II. Metabolism and Excretion

Krebs Cycle
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CALCIUM CITRATE

Summary - Toxicological Information

Acute oral toxicity data is not available within the current literature. he
Adult rabbits were fed a mixture of rice and wheat bran for several days.
Increased bone deposition was seen if the diet was supplemented with calcium

citrate (494).

A glycerophosphate mixture of calcium citrate (3. 6mg/kg) hastened the
appearance of pathologic knee joint changes in rats fed a rachitogenic diet.
. If the calcium citrate/glycerophosphate mixture was omitted from the diet,

these rachitic changes would normally occur in 20 days (489).

Wether lambs fed a calculogenic diet showed a decreased incidence of blad-
der calculi when their diets were supplemented with calcium citrate. These
animals showed increased magnesium and phosphorus excretion (fecally) as

compared with control animals who had bladder calculi (497).

Special studies with this substance reveal it to act synergistically with

strychnine, codeine and caffeine enhancing the convulsant activities (511).

-17-
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Ionic calcium absorption can be greatly enhanced in people with decreased

gastric acidity if 25 mg/kg/day is given (496). -

A total of 4, 305 pounds of calcium citrate was used in the United States

in 1970 as reported in an NAS/FEMA study.

-18-



CALCIUM CITRATE

Chemical Information

Nomenclature (Food Chemical Codex, p. 110) (120a)

A, Common Name
(none)
B. Chemical Name
Calcium Citrate
C. Trade Name
(none)
D, Chemical Abstracts Service Unique Registry Number

000813945

Empirical Formula (Merck Index, p. 191) (254a)

Anhydrous
Ca3(CéH507)2
Tetrahydrate
Ca3(C6H507)2. 4HZO
Structural Formula
HZC COO—-Ca
HOC—CO0O—Ca - 4 HZO
HZC CO0O—=Ca
[ -

-19.



IV.  Molecular Weight . -
Anhydrous (254a)
498,44
Tetrahydrate (120a)

570. 51

V. Specifications

A, Chemical (254a)
C 28.91%
H 2.02%
Ca 24.12%
O 44.94%
B. Food Grade (120a)
Assay., Not less than 97, 5% of Ca.3(C6H507)2
after drying.
Loss on drying. Between 10 and 13, 3%.
Limits of Impurities
Arsenic (as As). Not more than 3 parts per million
(0. 0003%).
Heavy metals (as Pb). Not more than 20 parts
per million (0. 002%).
Lead. Not more than 10 parts per million
(0. 001%).
C. Official Compendia

Food Chemical Codex - First Edition. p. 110. (120a)

'-20-



. VL Description

A, General Characteristics (120a)
A fine, white, odorless powder.

B. Physical Properties ~ (254a)
Loses most of its water at 100° and all at 120°,
Soluble in 1050 parts cold water; somewhat
more soluble in hot water.
Insoluble in alcohol,

C. Stability in containers (120a)

Store in well-closed containers.

VII. Analytical Methods (120a)

Identification by gravimetry

VIII, Occurrences and Levels found in:

A. Plants

No accessible data in available literature
B. Animals

1% in bone (475a)
C. Synthetics

No accessible data in available literature

D. Natural Inorganic Sources

No accessible, data in available literature
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CALCIUM CITRATE

Biological Data

I. Acute Toxicity

{(none)

II. Short Term Studies

Adult rabbits fed a rice and wheat bran mixture for several days with added

calcium citrate showed increased bone deposition (494).

III. Long Term Studies

Rats fed a rachitogenic diet developed rachitic changes of the knee joints
after 20 days. However, if calcium citrate (3.6 mg/day) was added to this
diet, pathological changes occurred instead on the 8th day. This could be

" prevented if irradiated yeast were also incorporated into the diet (489).

The incidence of bladder calculi (0-4%) was greatly reduced in wether lambs
fed a calculogenic diet, supplemented with calcium citrate. In contrast,
80% of the lambs fed a similar diet, supplemented with vitamin D3 showed

bladder calculi. (497).

-22-
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IV. Special Studies

Calcium citrate injected intravenously into the ear vein o2 rabbits acts sy-
nergistically to decrease the amounts of strychnine, caffeine and codeine
needed to induce convulsions, Conversely, it increases the amounts of

phenol, pyramidine and picrotoxin.needed to induce the same effect (511).

Pure citric acid-calcium complex compounds have been found to decrease

blood calcium, and weaken bone structure (514).

Ionic calcium absorption can be enhanced greatly in people with decreased

gastric acidity if 25 mg/kg/day of calcium citrate is given (496).
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CALCIUM CITRATE

Biochemical Aspects

III. Metabolism and Excretion

Krebs Cycle
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POTASSIUM CITRATE

Summary - Toxicological Information

4 The acute intravenous toxicity for potassium citrate is 167 mg/kg in dogs |
(533). Values for other species are lacking, as are results of short and

i long term studies in the current literature on this substance.

e e i

This substance injected intravenously as a 2. 5% solution, can cause car-
diac arrest (534, 548, 556, 568) and myocardial necrosis in dogs and
3 v humans. One study (567) revealed, however, an absence of such myo-

fi - cardial damage.
In contrast, potassium citrate in a 30% solution is also used in resuscitating

dog and guinea pig hearts (556, 568) after cardiac arrest, and is effective

in reducing digitalin toxicity in dogs (517) and in guinea pigs (530).

Potassium citrate will also prevent ethylene glycol induced nephritis and

g

renal lithiasis in rats if it is incorporated (at the 7. 5% level) in the diet (565).

A total of 410, 348 pounds of potassium citrate was used in the United States

; in 1970 as reported in an NAS/FEMA study.
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POTASSIUM CITRATE

Chemical Information

I. Nomenclature (Food Chemicals Codex, p. 539) (120a)

A, Cominon Name
(none)
B. Chemical Name
Potassium Citrate
C. Trade Name

(none)

D. Chemical Abstracts Unique Registry Number

006100056

II. _ Empirical Formula (120a)

C6H5K3O7. HZO

III. Structural Formula

[rep— ——?

HZC-——~COO-—-—K

HOF——-C O0—-K

H,C———COO0—K

e _

-26-

« H,O



IV, Molecular Weight (120a)

324, 42

V. Specifications

A, Chemical (Merck Index, p. 853) (254a)
Anhydrous salt 94. 47%
H,O 5. 53%
Anhydrous : C 23, 52%
H 1.64%
O 36.55%
K 38.28%
B. Food Grade (120a) |

Assay. Not less than 99% of C H K,O, after

377
drying.

Loss on drying., Between 3% and 6%.

Limits of Impurities

Alkalinity, Passes Test,

Arsenic (as As). Not more than 3 parts per

million (0. 0003%).

Heavy metals (as Pb)., Not more than 10 parts
per million (0. 001%).

C. Official Compendia

Food Chemical Codex - First Edition. p. 539. (120a)

VI Descriptions

A. General Characteristics (120a)

Transparent crystals, or a white, granular
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powder. It is odorless, has a cooling, saline
’ taste, and is deliquescent when exposed to moist
air,
B. Physical Properties (254a)
Loses its water at 180?..
One gram dissolves in 0. 65 ml in water; very slowly
in 2.5 ml glycerol; almost insoluble in alcohol.
The aqueous solution is alkaline to litmus.
pH about 8. 5.

C. Stability in Containers (120a)

Store in tight containers.

VIIL. Analytical Methods

Identification by precipitation methods. (120a p. 769)

Potassium - Colormetric determination (120a p. 539),

VI Occurrence and Leéels found in:

A. Plants

No accessible data in available literature
B, Animals

No accessible data in available iiterature
C. Synthetics

No accessible data in available literature
D. Natural inorganic sources

No accessible data in available literature
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POTASSIUM CITRATE

Biological Data

I. Acute Toxicity

Animal Route Material LD50 Ref,
mg/kg
Dog Intravenous Potassium Citrate 167 (533)

II. Short Term Studies

(none)

III. Long Term Studies

(none)

IV, Special Studies

Potassium citrate and sodium citrate in combination (517) reduced digitalis
induced toxicity in dogs treated with a toxic dose of digitalis (60% deaths-con-

trol - 10% deaths in the treated group).

Potassium citrate alone is effective in reducing digitalin toxicity in guinea
pigs, since the amount of digitalin required to cause cardiac arrest in-

creases from 1.60 to 2. 58 mg/kg (530).
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Potassium citrate has been used to induce cardiac standstill. The principle
side effects arising from its use are myocardial injury (532) and a decrease
in cholinesterase and succinoxidgse activities in dogs (534). Myocardial
necrosis has also been observed in humans, as demonstrated in one study (548)
wherein it was seen in 15 out of 19 patients treated with a 2. 5% potassium ci-
trate solution. Contrasting results were observed in the dog, when a 2. 5% po-
tassium citrate solution used to induce cardiac arrest failed to cause myocar-
dial necrosis after 20 minutes of asystole (567).

}
This material can, in higher concentrations than used above, be used to re-
start a heart in asystole, One group of researchers has found a 30% potassium
citrate solution to be’more effective than potassium chloride in resuscitating
dogs after cardiac arrest (568). Mechanical activity was observed to reappear
faster on reperfusion, following induced cardiac arrest, if potassium citrate,
rather than Sealy's mixture, A, C. D. solution, acetylcholine, anoxia or hyper-
thermia or even potassium citrate itself were used to induce the arrest in iso-

lated guinea pig hearts (556).

Male rats fed a normal diet with 1% ethylene glycol in the wat.er for 21 days
evidenced increased kidney weights ranging from 1. 88 to 2,84 grams. If ci-
tric acid (5%) and potassium citrate dihydrat¢ (7.5%) were incorporated inj:o the
diet, kidney wieghts did not increase in 21 days., Blood urea was also increased
with the first diet and remained unchanged with the second diet. Renal

lithiasis and tubular nephritis were also seen, but were absent when the citrate
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was introduced. It appears that the potassium citrate prevents the ethylene

glycol induced nephritis and the precipitation of calcium oxalate (565).
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TRIETHYL CITRATE

Summary - Toxicological Information =
Data on acute, short and long term effects of triethyl citrate are
lacking.

Results of pharmacologic studies demonstrate that triethyl citrate
induces anesthetic effects and cardiovascular collapse when given

intravenously to frogs, mice, rats, and rabbits (580).

Triethyl citrate added to mammalian cell cultures will inhibit their

growth kS 83).

A total of 10, 035 pounds of triethyl citrate was used in the United

States in 1970 as reported in an NAS/FEMA study.
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TRIETHYL CITRATE

— Chemical Information
I. Nomenclature (Food Chemical Codex p.702) (120a)
A, Common Names
Ethyl Citrate
B. Chemical Names
Triethyl Citrate
C. Trade Names
(none)
PN - D. Chemical Abstracts Unique Registry Number
000077930
I1. Empirical Formula (Food Chemical Codex p. 702) (120a)
C12H2097
III. Structural Formula
HZC———-COOCZH5
HOC-——-COOC?_H5
HZC--——-COOCZH5
o~
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IV. Mole:ular Weight (120a)

~ 276, 29

V. Specifications

A, Chemical
(none)
B. Food Grade (120a)
Assay, Not less than 99% of C) 2H,,04-
Limits of Impurities
Acidity (as citric acid). Not more than 0. 02%.
‘Arsenic (as As). Not more than 3 parts per
million (0. 0003%).
Heavy metals (as Pb). Not more than 10

parts per million (0. 001%).

~ Water. Not more than 0., 25%.
C. Official Compendia
Food Chemicals Codex - First Editian p. 702, (120a)
VI, Description
A, General Characteristics
Triethyl citrate is an ester produced by the reaction
of citric acid with ethyl alc'ohol, in which p-toluene
sulfonic acid is utilized as a catalyst. * It is an
odorless, practically colorless, oily liquid. It
is slightly soluble in water, but is miscible with
alcohol and with ether. (120a)
~

% Unidentified Company Specification Sheet
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B. Physical Properties (254a)
Refractive index. Between 1, 439 and 1, 441
Specific gravity is approximately 1,137 at 20°,
Bitter, qily liquid, bp 294°c at 760 mm Hg.
Viséosity at 25°=35, 2 centipoises.
Pour point 10°
Solubility in water about 6. 9%
Solubility in peanut oil 0. 8%.

C. Stability in Containers

Store in well-closed containers (120a)

VII Analytical Methods

Detection and estimation using gas-chromatography
using mass spectrometric method. (581).
Extraction of triethyl citrate from egg white foam

using ethyl ether, followed by GLC identification. (579).

VIII Occurrences and Levels found in:

A, Plants

No accessible data in available literature
B. Animals

No accessible data in available literature
C. Synthetics |

No accessible data in available literature
D. Natural Inorganic Source

No accessible data in available literature
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II.

IV,

TRIETHYL CITRATE

Biological Data

Acute Toxicity

(none)

Short Term Studies

(none)

Long Term Studies

(none)

Special Studies

Triethyl citrate given intravenously to mice, rats, frogs,

and rabbits exerts a local anesthetic effect after contact with

a nerve trunk, Stimulation of higher central nervous system
centers is also seen. The dosage levels at which this effect is
precipitated is not stated in current literature. However, one
effect observed without species variation was that of cardiovascular

collapse, indicative of some type of shock syndrome (580).

Cell cultures of mammalian cells will show growth inhibition

if triethyl citrate is added to the culture medium (583).
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TRIETHYL CITRATE

Biochemical Aspects

No accessible data in available literature,
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STEARYL CITRATE

Summary - Toxicological Information

Acute oral toxicity for stearyl citrate (in 20% cottonseed oil) in the

rat is greater than 5. 4 g/kg (589).

No adverse effects were seen in rats and rabbits fed stearyl citrate
at levels ranging from 1, 3% to 10% of the total diet for 6 weeks (589).
Rats fed this substance at the 1. 9% and 9. 5% levels did not manifest

‘toxic signs during five generation reproduction studies (589).

Two year feeding studies in dogs fed stearyl citrate at the 10% level
also failed to reveal adverse effects on growth, mortality and

reproductive indices,

Special investigations on this compound have not been reported.
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STEARYL MONOGLYCERIDYL CITRATE

Chemical Information

Nomenclature (Food Chemicals Codex, p. 667) (120a)

Stearyl Monoglyceridyl Citrate

Chemical Abstracts Unique Registry Number

001337344

No unique formula

1.
A, Common Name
(none)
B. Chemical Name
C. Trade Name
(none)
D,
IT1. Empirical Formula
III. Structural Formula

No unique formula
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IV.

Molecular Weight

No unique weight

Acid value. Between 40 and 52 meq/ksg.
Total citric acid, Between 15 and 18 %,

Saponification value. Between 215 and 255,

Limits of Impurities
Arsenic (as As), Not more than 3 parts per
million (0. 0003%).
Heavy metals (as Pb). Not more than 10 parts
per million (0. 001%).
Residue on ignition. Not more than 0. 1%.
Water, Not more than 0, 25% .

C. Official Compendia

Food Chemical Codex - First Edition p. 667.(120a)

V. Specifications (120a)
A, Chemical
B. Food Grade

VI.

Description (120a)

A, General Characteristics
A soft, practically tasteless, off-white to tan,

waxy solid having a lard-like consistency.

B. Physical Properties
It is insoluble in water but is soluble in

chloroform and in ethylene glycol. It is
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VIL

prepared by a controlled chemical reaction
from citric acid, monoglycerides of fatty
acids (obtained by the glycerolysis of edible
fats and oils or derived from fatty acids),
and stearyl alcohol.

C. Stability in Containers .-

Store in well closed containers.

Analytical Methods

VIIIL.

Identification by precipitation method (120a p. 769).
Stearyl Monoglyceridyl - Colormetric .

determination (120a, p. 667).

Occurrence and Levels found in:

A, Plants

No accessible data in available literature
B. Animal

No accessible data in available literature
C. Synthetics

No accessible data in available literature
D. Natural inorganic sources

No accessible data in available literature
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STEARYL CITRATE

Biological Data

I. Acute Toxicity

Animal Route Material LD 0 Ref.
mg /R
Rat oral Stearyl Citrate > 5400 (589)
(in 20% cottonseed

oil)

II. Short Term Studies

Six week feeding studies in rats fed stearyl citrate at 0, 1, 3, 2,5,
5.0 and 10%, ‘and in rabbits at 2 and 10% of the total diet (589)
failed to reveal any adverse effects on growth rate, mortality,

histopathologic changes, fertility, gestation and lactation.

III. Long Term Studies

In 2 year feeding studies in dogs fed stearyl citrate as 10% of
their diet,no adverse effects on growth rate, mortality,
histopathologic changes, fertility, gestation and lactation were
seen. Similarly during five generation reproduction studies
with rats fed stearyl citrate in the diet either containing 1. 9%
or 9. 5% levels showed no adverse effects in any of these
catagories, This approximate 10% level of stearyl citrate is
some 500 times greater than would be consumed in such a
common food item such as margarine which might contain 0. 15%

of stearyl citrate and making up 15% by weight, (589).
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Further biological and physiological data on this substance

are lacking.

—~
IV. Special Studies
(none)
~
7~
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STEARYL CITRATE

Biochemical Aspects

No accessible data in available literature.
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TRI-ISOPROPYL CITRATE

Summary - Toxicological Information e

The acute oral LD50 for isopropyl citrate (38% mono- and 62% di-glycerides
in corn oil) in rats is greater than 20,7 g/kg. A significant vehicle effect
is demonstrated in that the LD50 value decreases sharply (3.7 g/kg when

the material is given orally to rats in 10% ethanol (591).

No adverse effects were .reported following six week feeding studies in rats
and rabbits fed isopl.'opyl citrate at levels ranging from 1.68 to 22. 5% of the
total diet. Rats given this substance at the same level during a five genera-
. tion reproduction study were without adverse effects as far as growth, re-
productive indices, and survival were concerned (591). Dogs fed isopropyl
citrate at the 2. 8% level were likewise free from toxic signs during a two

year feeding study.

Special studies with isopropyl citrate are lacking.
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TRIHSOPROPYL CITRATE

Chemical Information

I, Nomenclature
A, Common Name
(none)
B. Chemical Name h
Tri-isopropyl citrate
C. Trade Name
(none)
D, Chemical Abstracts Service Unique Registry Number
977050977
IL Empirical Formﬁla
C15H210¢
III. Structural Formula
H,
C——-COO-—('ZH
‘ CH3
Hy
C—COO—CH
L,
Hj
C+—~~COO—CH
L,

All other chemical information not accessible in available
literature.

-47



TRHSOPROPYL CITRATE

Biological Data e
I. Acute Toxicity
Animal Route ‘Material . LDg, Ref.
g/kg
Rat Oral Isopropyl Citrate >20,7 (591)

38% mono-, 62% di-gly- -
cerides in corn oil

Rat Oral Isopropyl Citrate 3.7 % (591)
75% in 10% ethanol

% The decrease in LDg( value appears to be the result of a vehicle effect.

" II, Short Term Studies

Rats fed isopropyl citrate at 0, 1.68, 3.36, 7.00 and 14. 00% of the diet for
six weeks did not show any toxic effects. Rabbits fed isopropy] citrate at
levels ranging from 1.9 to 22. 5% for the same period likewise were free

from toxic signs (591).

III, Long Term Studies

Dogs fed isopropyl citrate at the 2. 8% level in the diet for 2 years were free
of any adverse effects with respect to mortality, growth, pathological changes,

fertility, gestation and lactation (591).

Rats fed isopropyl citrate at the 2. 8% level in a five generation reproduction

study were not adversely affected in any parameter. In conclusion this citrate
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-

ester is considered harmless up to 1. 1% of the total diet, and up to 500
PR RSN

times the level which would be ingested if margarine fat (0. 02% isopropyl

citrate) made up 15% of the diet by weight (591).
Further biological and physiological effects are lacking in the literature.

IV. Spécial Studies

(none)
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TRI-ISOPROPYIL, CITRATE

Biochemical Aspects

No accessible data inavailable literature.
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MONOISOPROPYL CITRATE

The current literature is devoid of any studies relating to

-the biological effects, chemical information or actions of

this compound,
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MONOISOPROPYL CITRATE

Chemical Information

Nomenclature

A, Common Name
(none)

B, Chemical Name
Monoiéopropyl Citrate

» C. Trade Name

(none)

D. Chemical Abstracts Service Unique Registry Number
977051367

Empirical Formula

C9H906

Structural Formula

CH3
C—-—-COO—(%JH
R
C—COOH

C-—COOH

All other chemcial information not accessable in available
literature.

-52-



(1)

* (2)

(3)

(4)

(5)

% (6)

(7)
(8)

(9)

%(10)

(11)

(12)

SODIUM CITRATE

Bibliography

Adams, W.E., et.al., 1944. Toxicity, danger and prevention of in-
toxication in massive transfusions of whole blood. Ann. Surg.

120: 656-669.

Allgbwer, M., 1947. The action of heparin, sodium polyanetholesul-
fonate (liquid Roche), and tribasic‘sodium citrate on human leuco-
cytes in vitro. Schweiz, med. Wochschr. 77: 40-43.

Alves, M., 1936. Changes in blood calcium produced by some sub-
stances which accelerate blood coagulation. Compt. rend. soc.
biol. 123: 613-616.

Amaya, S., 1922. Action of sodium citrate on phagocytosis of B, in-
fluenza. Japan M. World 2: 106-109. :

Amoore, J.E., 1958. The permeability of isolated rat-liver mitochon-
dria at 0° to the metabolites pyruvate, succinate, citrate, phosphate,
adenosine 5'-phosphate and adenosine triphosphate. Biochem. Jour.
70(4): 718-726.

Anderson, A, W., et.al., 1967. The effects of additives on radiation-
resistance of Clostridium botulinum in meat. Microbiol. Probl.
Food Preserv. Irradiat.; Rep. Panel, Vienna 1966: 87-97.

Anon., 1967. Creamed cottage cheese. Federal Register 32, 7263.
Anon., 1967. Frozen desserts. Ice cream, identity standard; order

listing neutral and mineral salts as optional ingredients. Fed.
Regist. 32: 12750-12751,

.Anon,, 1969. Specification for sodium citrate, food grade. Indian

Standard IS:5058 7pp.

Anon., 1971. Destroying Salmonella by heat. Agricultural Research
(Washington) 19(7): 7. -

Arshad, M., et.al., 1964, Preparation of an active meat tenderizer
and its effect at various stages of cooking. Pakistan J. Sci. Res.
16(3/4): 151-156,

Arvanitaki, A., and N. Chalazonitis, 1947, Activity potentials. 1.
Reversible and irreversible inhibitions of axonic action potentials
by specific respiratory enzyme inhibitors. Arch. intern. physiol.

54: 406-422,

-53.



(13)

(14)
(15)
(16)
(17)
(18)
(19)

(20)

(21)
(22)
(23)
(24)

(25)

S

Asheshov, I.N., 1926. Action of sodium citrate on bacteriophage.
Compt. rend. Soc. de biol. 94: 687-689.
. e
Astrup, T., and I, Sterndorff, 1962. The effects of sodium citrate and
an excess of plasminogen on fibrinolytic agents. Thromb. et Diath,
Haemorrhag., 4: 462-472.

Baba, S., 1953. Effects of direct chemical stimulation of the respira-
tory center upon the respiratory movements. J. Physiol. Soc.
Japan 15: 609-618. :

Babcock, C.J., et.al., 1949, Frozen homogenized milk. VI. The use
of stabilizers in frozen homogenized milk. Jour. Dairy Sci. 32(2):
175-182.

Backman, E. 1., et.al., 1925. Action of calcium chlorid and sodium
citrate on number of thrombocytes and leukocytes in blood. Compt.
rend., Soc. de biol, 93: 183-186.

Baetjer, A.M,, et.al., 1960. Effect of environmental temperature
and humidity on lead poisoning in animals. Arch. Environmental
Health 1: 463-477.

Balagura, S., et.al., 1967. Renal tubular secretion of alpha-ketoglu-
tarate in dog. Amer. J. Physiol. 212(6): 1319-1326.

Balatresi, P., and M. Ristori, 1965. Variations of calcemia and
massive blood transfusions with anticoagulant ACD solution [sodium
citrate, citric-acid, and dextrose]. Acta Anaesthiol. 16(Suppl 4):
213-221.

Bancroft, W.D., and J.E. Rutzler, Jr., 1932.‘ Die Kolloidchemie
des Nervensystems. VI. J. physic. Chem. 36: 3162-3174.

Banerjee, B.N., 1938. A-Vitaminuntersuchungen in Butterfett. VIL
Pro- und Anti-substanzen. Agric. Live-stock India 8: 153-157.

Barbieri, F.F., et.al., 1964, Sodium and potassium citrate salts for
the treatment of digitalis toxicity. Am. J. Cardiol. 14(5): 650-657.

Battaglia, A., 1950. Use of sodium citrate. Prensa med. argent.
37: 2468-2470.

Becka, J., 1936. Studie iber die Bedingungen der Assimilation der
Mineralionen im tierischen Organismus. III. Einflus der Natrium-
verbindungen auf die Calciumausscheidung durch die Niere und
durch den Darm. Sbornik ceskoslov. Akad. Zemedelske 11: 60-67.

-54.



(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

Beckmann, F., 1934, ijber die Permeabilitat des Froschmuskels
unter dem Einflus von verschiedenen Substanzen des Muskelstoff-
wechsels. Pfliigers Arch. ges. Physiol. Menschen Tiere 234:
469-475.

Beeston, A.W., et.al., 1935, The influence of the caseinogen con-
tent of diets on the nature of the '"cholesterol" fatty liver. Biocheril.
Jour. 29(12): 2659-2667,

Bennati, D., and H, Mazzella, 1951. Several factors affecting the
linguo-maxillary reflex of the dog. J. physiol. 43: 139-148.

Benoit, P.H.,, and M. Benoit, 1943, Action of decalcifying agents
(soicum citrate and sodium oxalate) on excitability of myelinated
nerve depends on spatial conditions of their application. Compt.
rend. Soc. de biol. 137: 656-657.

Blake, A., and S. Pendlington, 1970, Dried vegetable soups. South
African Patent 68 06, 662.

Bloch, M., 1920. Coagulation of blood; study of anti-coagulant action
of sodium citrate and of part played by calcium in blood. Lancet
2: 301,

Blondel, R., 1925. Physiologic action and therapeutic use of mono-
sodium citrate. Bull. Acad. de med., Par. 94: 931-936.

Bonnard, R., 1934, Sodium citrate in hematology; toxicity, hemo-
static role and use of artificial citrated solutions. Sang 8: 1079-1103.

Branen, A.L., and T.W. Keenan, 1970. Growth stimulation of Lacto—
bacillus casei by sodium citrate. J. Dairy Sci. 53(5): 593-597.

Braude, A.IL , et.al., 1953. Prevention of blood coagulation by anti-
biotics in vitro. Prof. Soc. Exptl. Biol. and Med. 83(1): 160.

Braun, H.A., and L.M. Lusky, 1959. The protective action of disodium
pyrocatechol disulfonate in experimental vanadium poisoning. Toxi-
col. Appl. Pharmacol, 1: 38-4].

Brezhunova, T., 196]l. Eifect of glucose and sodium citrate on the
respiration and purine and nucleic acid content in Bombyx mori
pupae in polyhedrosis (jaundice). Ukr., Biochimr. Zh. 33: 363-373,

British Patent 1 221 183. 1971, Dehydrated soups.

Broh-Kahn, R.H., and R, F, Pedrick, 1946. Factors that modify effect

of trisodium citrate on absorption of oral penicillin. Am. J. M. Sc.

212: 691-696.

-55.-



(40) Brown, W. L., and M. L, Schmucker, 1969. Process for improving
the color of comminuted meat. U.S. Pat.ent 3,477, 859.

(41) Bruneau, J., and E, A, G.raham, 1943, A caution against too liberal
use of citrated blood in transfusions. Arch. Surgery 47(4): 319-325.
!

x (42) Budziszewski,  A., 1969. Use of ion exchange for the quantitative
: assay of mixtures of citrate and citric acid. Arch. Immunol. Ther.
Exptl. 17(1): 149-152,

% (43) Bunker, J.P., et.al., 1962. Hemodynamic effects of intravenously
administered sodium citrate, New England Jour. Med. 266(8):
372-3717. '
(44) Burstein, M,, and A. Guinand, 1953, Effects, antilcoagulant effects of

heparin; role of pH; enhancing effect of trisodium citrate. Rev.
hemat. 8: 44-56. )

(45) Buzzo, A., and R.E, Carratala, 1935. Sodium citrate; experimental
study. Rev. med. leg. y jurisp.med. 1: 231-238,

(46) Cadwallader, D.E., and W.J. Husa, 1958. Isotonic solutions. VI.
The permeability of red corpuscles to various salts of organic acids.
J. Am, Pharm. Assoc, 47: 705-711.

(47) Cady, L.D., and E. L.. Shrader, 1924. Effect of intravenous adminis-
tration of sodium citrate in 2 cases of hemophilia. J. Lab. & Clin.
Med. 9: 618-622. , /

(48) Caldwell, H. M., et.al., 1960, Addition of antioxidants to frozen

ground beef. Food Res. 25(1): 139-144,

(49) Camus, A., et.al., 1956. Improvement of farm creams for the ma-
nufacture of Butter. Intern. Dairy Congr., 14th, Rome, 1956 2:
Pt. 1: 39-45, '

(50) Candela, J.L.R., et.al., 1962. p-Hydroxybutyrate and sodium citrate
as stimuli of the in vitro secretion of insulin. Nature 195;: 711-712.

(51) Cape, J., and E, L. Sevringhaus, 1937. The rate of change of alkali
reserve after ingestion of salts of organic compounds. II. Rate of
change of alkali reserve after ingestion of sodium citrate and so-
dium bicarbonate. J. Biol. Chem. 121: 549-559,

(52) Carnot. P., and H. Lavergne, 1936. Sur les modifications apportées

au pouvoir bactéricide du sang par le citrate de soude. Compt. Rend.
Soc, Biol. 122(25): 1249-1252,

-56-



PR SNy SRV VS Pr I N N AP WD

(53)
(54)

(55)
* (56)

. (57)

(58)

* (59)
(60)

(61)
(62)

(63)
(64)
(65)

* (66)

Carpenter, L.E., and E, E, Eldredge, 1915. Verfahren zum Steri-
lisieren von Kase. Austrian Patent ] 389 577 vom 21/6 1915.

Carvalho, M., 1944. Sodium citrate and citric acid, J. pediat.,
Rio de Janeiro 10: 505-513.

Castell, C.H., et.al., 1965. Rancidity in lean fish muscle. IV, Effect
of NaCl and other salts. J. Fisheries Res. Board Can. 22(4):
929-944.

Castro, F.E.,]938, Treatment of lymphangiomas with sclerosing in- |
jections of sodium citrate; cases. Arch. de med. d. enf. 41: 798-
802.

Charonnat, R., and P. Lechat, 1950. Toxicity of trisodium citrate
by intravenous injection. Ann. pharm. franc. 8: 795-802.

Charonnat, R., 1950. Shock phenomena during intravenous injections
of trisodium citrate. Bull. Acad. nat. med. 134: 636-637,

Charonnat, R., and P. Lechat, 1951, Shock during intravenous
injections. I. Sodium salts. Ann., pharm. franc. 9: 385-389.

Charonnat, R., and P. Lechat, 1952. Effect of intravenous sodium
citrate on the arterial pressure. Therapie 7, No. 1l: 37-43,

Chauchard, P., et.al., 1943. Two phases of activity of decalcifying
agents (sodium oxalate and sodium citrate) on neuromuscular ex-
citability. Compt. rend. Soc. de biol. 137: 605,

Cheer, S.N., 1930. Wirkung von Natriumcitrat auf die Pneumokok-
- kenabwehrvorginge des Korpers im Hinblick auf die Bluttransfusion.

Journ. Immunology 18: 187-199.

Cheinisse, L., 1922. Sodium citrate to arrest hemorrhage. Presse
med., 30: 887-888.

Cheinisse, L., 1922. Present status of sodium citrate in treatment of
vascular disease. Presse med, 30: 258.

Christ, A., 1927. Anticoagulant effect of sodium citrate. Beitr. z.
klin, Chir, 140: 465-475,

Cicardo, V.H., 1949. Arterial hypertension produced by intracisternal
injections of sodium citrate. Semana med. 1949 II: 1121-1124.

-57-



(67)
(68)
*(69)
(70)

(71)

(72)

(73)

* (74)

(75)

(76)

(77)

(78)

Cicardo, V.H., 1949, Effects, arterial hypertension obtained by

cisternal injections of sodium citrate., Centro. invest. tisiol.
13: 167-176.

Cicardo, V.H., 1950. Effects, arterial hypertension obtained by
spinal cord excitation using potassium chloride or sodium citrate.
Publ. Centro invest. tisiol. 14: 101-109.

Cicardo, V.H., 1950. Arterial hypertension obtained by cisternal
injections of sodium citrate. Arch. Internatl. Pharmacodyn. et
Ther., 83(1): 174-181.

Cicardo, V.H., 1950. Arterial hypertension produced by excitation
of the spinal cord with potassium salts or sodium citrate. Rev.
soc. argentina biol. 26: 46-55,

Cicardo, V,H., 1951. Toxicity, arterial hypertension caused by irri-
tation of nervous centers by potassium salts or sodium citrate.
Med. Welt 20: 382-385.

Clark, B.B., and R. W, Morrissey, 1938. Therapy, effect of sodium
citrate and sodium bicarbonate on ethyl alcohol acidosis. Proc.
Soc., Exper. Biol. and Med. 38: 734-736.

Clark, B.B., et.al., 1947. The effect of gastric antacids on gastric
secretion as observed in the Cope pouch dog. Sodium bicarbonate,
aluminum hydroxide gel, calcium carbonate, magnesium oxide, and
sodium citrate. Gastroenterology 9: 284-292.

Classen, H.G., et.al., 1968. The continuous determination of cal-
cium and potassium in the whole blood of cats after an infusion
of sodium citrate. Arzneim.-Forsch. 18(2);: 214-217,

Clissiunis, N., and A, Paradelis, 1964, Comparative experimental
research on laxatives. Therapie 19(6): 1581-1586.

Cohen, S.G., and T.M, Sapp, 1961. Hemostatic- and fibrinolytic-affec-

ting agents in experimental vascular sensitization. Circulation
Res. 9(4): 851-855.

Cohly, M. A., 1969. Edible collagen sausage wrap. German Patent
1,809, 767.

Cole, V.V,, et.al., 1929. Faktoren, die das Calciumgleichgewicht
beeinflussen. I. Einflus der wirksamen Alkalinitat auf die Ausnut-
zung uberschussigen Calciumlaciats durch die erwachsene Ratte.

Journ. Amer. pharmac, Assoc. 18: 36-42,

-58._



(79)
(80)

(81)

(82)
(83)

(84)
(85)
(86)

(87)

(88)

(89)

(90)

(91)

Compere, R., 1965. Action of some organic compounds on the
phosphorus-calcium equilibrium of the intestin<. Bull, Inst.
Agron. Sta. Rech. Gembloux 33(3): 342-360.

Cookson, B.A., et.al., 1954. Toxic effects of citrated blood and
search for suitable substitute for use in cardiac surgery. Ann,
Surg. 139: 430-438.

Corbascio, A,N., and N, T, Smith, 1967. Hemodynamic effects of
experimental hypercitremia. Anesthesiology 28(3): 510-516.

Cornudella, J., and L. Argiles, 1945, Effects, intrapleural sodium
citrate to prevent pleural symphysis following artificial pneumotho-
rax. Med. clin., Barcelona 4: 323-326.

Correll, J.T., 1941. Biologic response of chickens to certain organic
.acids and.salts with particular reference to their effect on ossification,
J. Nutrition 21: 515-525.

Cottini, G.B., 1934, Modifications in the pH of perspiration. Gior.
Ital. Derm. e Sifil. 75(3): 1239-1248.

Courbin, 1945. Intravenous sodium citrate. Bull. et mem. Soc. med.
d. hop. de Paris 61: 292-296,

Courbin, 1945, Intravenois sodium citrate in hypertension and its
principal complications. J. de med. de Bordeaux 121-122: 370-372.

Courbin, 1946. Therapy, low aortitis; intravenous sodium citrate more
beneficial than lumbar sympathectomy; case. J. de med. de Bor-
deaux 123: 250-251,

Cuadra, A., 1924. Sodium citrate in diarrhea of new-born, Arch. de
med. d. enf, 27: 676.

Davoli, R., and O. Bartolomei-Corsi, 1953. Aspecific inhibition of
hemoagglutination due to influenza virus; character of strains re-
vealed by inhibition due to normal serum treated with periodate
or with sodium citrate. Boll. lst. sieroterap. milanese 32: 380-
384.

Davoli, R., and O. Bartolomei-Corsi, 1953. Aspecific inhibition of
hemoagglutination due to influenza virus; treatment of normal serum
and other substrata with sodium citrate. Boll. Ist. sieroterap.
milanese 32: 334-338,

Decker, C.W., and U.S. Ashworth, 1951, The keeping quality of whole
milk powder. III. The use of antioxidants ascorbic acid and sodium
citrate. J. Dairy Sci. 34: 633-640,

-59._



L4

(92) DeHaven, K.E., and F.G. Carpenter, 1964. Interaction between
: carbon dioxide and citrate ions in medullary resticular formation.
Am. J. Physiol. 207(2): 298-302.

(93) Dervillee, P., 1932, Intravenous injections of sodium citrate. Bull.
gen, de therap. 183: 49-71,

(94) DeSouza, D., and F. D, M. Hocking, 1934. The hypercoagulability of
the blood due to intramusecular injection of salium citrate. Jour.
Physiol. 83(1): 49-55.

(95) Dhar, N.R., 1947. Science of fasting., Proc. Soc. Biol. Chem. India

(96) Djojosoebagio, S., and C. W, Turner, 1964. The effect of sodium
citrate on milk yield in rats. Proc. Soc. Exptl. Biol. Med. 117(3):
667-670, ) . ‘

(97) Dmitrieva, T.P., and M.R. Mogendovich, 1956, Chemical irritability

of proprioreceptors and the reactions of vascular system. Doklady
Akad. Nauk S.S.S.R. 1ll: 914-916. |

‘ Dobr /, E., and J. Fiala, 1957. Concentration of sodium citrate in
(98) y
preserved blood. Casopis 1ékaru eskych 96: 1113-1117.

(99) Dollander, A., and J. Losseroy, 1955, Action of lithium chloride
and other chemical substnaces on the motility of vibratile cilia.
Compt. rend. soc. biol. 149: 1006-1008.

*(100) Donnelly, G.L., and R, L. Holman, 1942, The stimulating influence
' of sodium citrate on cellular regeneration and repair in the kidney
injured by uranium nitrate. Jour. Pharmacol. and Exptl. Therap.

75(1): 11-17,

(101) Donnelly, G. L., and R, L, Holinan, 1943. Effects, stimulating influence
of sodium citrate on cellular repair in kidney injured by uranium
nitrate. North Carolina M. J. 4: 11-12.

*(102) Donnelly, G. L., et.al., 1944. Studies on heavy metal poisoning.
II. Sodium citrate therapy effective 67 hours after uranium injury.
Proc. Soc. Exptl. Biol. and Med. 57(1): 75-78.

(103) Dormont, J., 1961. Venous perfusion with massive doses of trisodium
citrate in the rabbit. Study of ionized calcium and citratemia
Bull. Soc, Med. Hop. Paris 77: 604-61l.




] *(104) Dubos, R.J., 1955, Biochemical determinants of infection. Bull.

3 N. 3, Acad. Med. 31: 5-19,

;' f‘ﬁ . *(105 ‘ - . ) . .

) Dubos, R.J., et.al., 1955. Metabolic disturbances and infection,

: Proc. Roy. Soc. Med, 48: 911-914, Y

. (106) Dussert, A., 1942. Sodium citrate in prevention of pleural symphyses
1 following artificial pneumothorax. Rev. de la tuberc. 7: 155-157.

(107) D'yachenko, P.F., and N. A. Mitina, 1967. Potassium and sodium
in a modified defatted milk for nurslings. Moloch. Prom. 28(3):
16-17.

(108) Eder, H. L., and B. Bakewell, 1931, Effect of sodium citrate on loss
of weight in newborn infant. Am. J. Dis. Child. 42: 1079-1085.

VO S A 2 T B R R

(109) Eder, H. L., 1936. In infants and children, during prelacteal period;
prevention by use of dexti-maltose containing sodium citrate. Arch.
Pediat. 53: 408-412,

(110) Eggen, I. B.., and R.H. Bundus, 1967. Citrate treatment of cheese with
high temperature treatment. U.S. Patent 3,297, 451,

vl
£
ka
&
L3
!
3
[
>
*
¥
f
2
o}
4

(111) Eldridge, K.E., and L. L. Linteris, 1970. Fruit-flavored spread.
British Patent 1 189 854.

I8 TS T ORIy

(112) Engelund, A., and P. Terp, 1955. Studies on pyrogens in medicinal
products. III. Examination of procedures for testing pyrogens
in solutions containing calcium gluconate, sodium citrate, or po-
tassium chloride. Arch., Pharm. Chemi 62; 1-13,

¥
8
B ]
¥
:

(113) Epstein, I. M., and I. Thompson, 1936. Prevention of weight loss in new-
born infants; report of 400 cases using lactose and R-lactose, with
sodium citrate. Arch. Pediat. 53: 133-136.

{(114) Erb, J.H., 1931. Die Ursachen des geronnenen Aussehens von Eiscrem
nach dem Schmelzen. Ice Crem Trade Journ. 27: Nr. 12: 43-44,

(115) Eremina, Z.I., et.al., 1965. Vanadatometric determination of
sodium citrate. Aptech. Delo. 14: 72-73.

(116) Esperanza, C., et.al., 196l. Barium in recovery from cardiac arrest
induced by sodium citrate. Arch. Inst. Cardiol. Mex. 31: 292-299.

83 AT AT T B B AR ARG B e R A A oty

g4t

(117) Firina, K., 194l. 'The influence of some inhibiting fluids and special
anticoagulant preparations on blood coagulation. Arch. exptl.
Path. Pharmakol. 198: 292.

BETLR\ 1N

(118) Firt, P., and L. Hejhal, 1953. Sodium citrate as chief cause of cardiac
arrest during rapid transfusions. Casop. lek. cesk., 92: 1357-1367.

ETIEE N PN

~-61-



(119) Fleckenstein, A., 1951. Electrophysiologic studies of nerve block

produced by '"pain' substances and local anesthetics. Arch. exptl.
' Path. Pharmakol. 212: 416-432.

(120) Flesch, P., and G. Bauer, 1966, Novel additives for sausages.
French Patent 1, 446, 678,

% (120a) Food Chemicals Codex, First Edition. 1966. National Academy
of Sciences.

e i ek T T

(121) Forth, W., et.al., 1965. Effect of various ligands on the absorption,
distribution, and excretion of iron following oral administration,
Arch. Exptl. Pathol. Pharmakol. 252(3): 242-257.

(122) Francisco, J.S., 1938. Untersuchungen iiber Fettverluste wihrend

des Butterns und Verhﬁtung dieser Verluste, Agric. Live-stock
India 8: 262-268. '

NP LI SN VHRINLD PR REE R XPS

al

(123) Fregly, M. J., 1958. Specificity of the sodium chloride appetite of
adrenalectomized rats; substitution of lithium chloride for sodium
chloride. Amer. Jour. Physiol. 195(3): 645-653,

(124) Furth, O., et.al., 1934, Die Rolle der Citronensaure im Kohlenhy-
dratstoffwechsel. Biochem. Zeitschr. 269(4/6): 379-396, '

:
?
;
]
s
y
1

~

, (125) Gabrielli, G., 1967. On the inhibitory activity exercised by potassium

3 cyanide, hydrogen peroside and sodium citrate on coagulase-positive
and coagulase-negative staphylococcal strains. Boll. Ist. Sieroterap.

: Milan 46(7/8): 299-304.

(126) Galata, G., 1926. Untersuchungen in vivo Uber koagulierende

Substnazen. Policlinico, sez. med. 33: 621-632.

q

4 (127) Gallotti, F., 1949. Aromatized sodium citrate and tartrate for beverages

3 Italian Patent 444, 216.

; (128) Garcia, F.R., 1959. The influence of nisin in the prevention of blowing

: in cheese. Anales Fac. Vet. Leon 5(5): 171-185.

J (129) Gel'fman, L.Y., 1966. Pathogenetic substantiation of the use of citric

3 acid in the treatment of rickets. Pediatriya 1966(9): 51-55.

(130) Gellhorn, E,, 1933, Experiments of the Hofmeister series in heart
muscle. Protoplasma 18(3): 411-419,

(131) Gengou, O., 1954. Study of hemolysis by guinea-pig complement.
Ann. inst., Pasteur 87: 241-256.

(132) Ghezzo, F., and P, Benetti, 1968. Study of differences between aryl-
( esterase activities of plasmas prepared with various anticoagulants.

Quad. Sclavo. Diagn. Clin. Lab. 4(2); 196-203.

-62-



(133)

(134)

(135)

(136)
(137)
(138)

(139)

(140)

(141)
(142)
(143)

(144)

(145)

Gilbert, L.M. ,‘ et.al., 1951. The inhibition of pancreas deoxyribo-
nuclease. Exptl. Cell Research 2: 349-365.

Goebel, F., 1925. Der Citratzusatz, eine Fehlerquelle beim h&moly-
tischen Vorversuch vor Bluttransfusionen. Dtsch. med. Wchschr.
51: 1195-1196. _ he

Goia, I. and I. Petri, 1927. Hemostatic action of sodium citrate.
Paris med. 2: 137-143,

Gomori, G., and E. Gulyas, 1944, Effect of parenterally adminis-
tered citrate on the renal excretion of Ca. Proc. Soc. Exptl,
Biol. Med. 56: 226-228.

Goo're, M.Y., and J.F. Thompson, 1967. » -Glutafnyl transpeptidase
of kidney bean fruit. II. Studies on the activating effect of sodium
citrate. Biochim. Biophys. Acta 132(1): 27-32.

Goranov, V., 1970. Dynamics of the microbiological processes in
the production and ripening of Kachkaval cheese from cow's
milk. International Dairy Congress(18th Sydney) 1E: 357.

Goranov, V., 1970. Dynamics of decomposition of proteins in cow's
milk, Kachkaval cheese production and ripening. International
Dairy Congress (18th, Sydney) 1E: 358.

Gordonoff, T., et.al., 1930. Pharmakologische Untersuchungen des
Natrium citricum. Zeitschr. Ges. Exptl. Med, 74(3/4): 415-433,

Gorodetskii, A, A., et.al., 1961l. Acceleration of the elimination from
the organism of P32, Sr 9, Cals, and Csl34, Deisivie Ioniziruyush-
chikh Izluchenii na Zhivotn.Organizm Sbornik 1961: 365-369.

Gould, I.A., 1945‘. Lactic acid in dairy products. III. The effect of
heat on total acid and lactic acid production and on lactose destruc-
tion. Jour., Dairy Sci. 28(5): 367-378.

Gould, I.A., and R.S. Frantz, 1945, Some relationships between pH,
titrable acidity, and the formol titration in milk heated to high
temperatures. Jour. Dairy Sci. 28(5): 387-400,

Greenberg, D. M., et.al., 1942, Factors concerned in the develop-
ment of tetany by the rat. Amer. Jour. Physiol. 137(2): 459-467.

Grimberg, A., et.al., 1936. Inhibiting action of sodium citrate on

bactericidal power of human blood; experiments with colon bacilli.
Compt. rend. Soc. de biol. 123: 1045-1048.

-63-



(146)
(147)
(148)
(149)

(150)
(151)

(152)

(153)

(154)

(155)

(156)
(157)

(158)

Grimberg, A., et.al., 1939. Recherches expérimentales sur la conser-
vation du sang par 1'heparine. Compt. Rend. Soc. Biol. 131(19):
699-702.

Gross, E.G., 1923, Der Stoffwechsel der anorganischen Salze. II,
Das anorganische Ionengleichgewicht nach Verabreichung von Oxa-*
laten und Citraten. Journ. Biol. Chem. 55: 729-738.

Gruber, C.M., Jr., and W, A, Halbeisen, 1948. Comparative toxic
effects of citric acid and its sodium salts. J. Pharmacl. Exptl.
Therap. 94: 65-67.

Gudina, A.M., 1957. Effect of sodium citrate on the purine-containing
Qompounds in human and animal muscle during fatiguing work.
Ukrain. Biokhim. Zhur. 29: 71-76.

Guillot, M., et.al., 1950. Sodium citrate in vivo. Le Sang 21: 740-751.

Guillot, M., et.al., 1950, Course of the coagulation and concentration
of active calcium ions in the plasma (normal and hemophilic plasma).
Le Sang 21: 803-810.

Guillot, M., et.al., 1950. Effect of dilution on the in vitro plasma
coagulation. Le Sang 21: 732-740.

Gupte, P.S., 1948. Therapy, alkaline (sodium bicarbonate) and sodium
citrate treatment. Antiseptic 45: 328-330.

Gustafson, G.E., et.al., 1944, Effect of sodium citrate on uranium
poisoning in dogs. Arch, Int. Med. 74: 416-423.

Hahn, L., 1947. Stabilisation of penicillin solutions with sodium citrate.
Lancet 252: 408-410.

Hang, Y.D., et.al., 1970. Comparative studies on the nitrogen solubility
of mung beans, pea beans and red kidney beans. Journal of Food
Science 35(3): 318-320.

Hanzlik, P.J., and H. T. Karsner, 1920, Weitere Beobachtungen uber
anaphylaktische Phanomene nach verschiedenen intravenos injizierten
Substanzen. Journ. Pharm. and Exptl. Therapeutics23: 173-235,

Harris, G.C.,Jr., et.al., 1963. The storage of turkey spermatozoa

in sodium citrate and carbon dioxide extenders. Poultry Sci. 42(2):
536-538.

-64-



(159)

(160)

(161)

(162)

* (163)

(164)

(165)
(166)
(167)

(168)

(169)

(170)

Hean'ey, D.P., et.al., 196l. Note on the effect of citric acid and
of sodium citrate upon the consumption of pelleted hay by steers
and upon rate of pelleting. Canadian Jour. Animal Sci. 41(1):
159-160,

- Heaney, D.P., et.al., 1963, Effect of sodium citrate on the consumif-

tion of pelleted hay by cattle and sheep. Canadian Jour. Animal
Sci. 43(2): 361-365.

Hegardt, ¥.G., and A. Pie, 1968, Relation between sodium thiosulfate,
sodium citrate, and sodium hypophosphite refractive indexes and
concentrations in water solution. An. Quim. 64(11);: 1009-1011.

Hegardt, F.G., et.al,, 1968. Sodium citrate salting-out of the human
blood serum proteins. Rev. Esp. Fisiol. 24; 161-168.

Heinmets, F., et.al., 1954, The use of metabolites in the restoration
of the wviability of heat and chemically inactivated Escherichia coli.
J. Bacteriol, 67: 5-12,

Heubner, W., et.al., 1938. Effect of calcium on the warm-blooded
animal. Arch. Exptl. Path. Pharmakol. 189: 1-3.

Hewitt, E. A., et.al., 1937. The effects of various sodium, potassium
and calcium salts on respiration and blood pressure in the dog. J.
Am. Vet, Med. Assoc. 44: 555-570.

Heymann, W., and E. Maier, 1933, Untersuchungen uber die Beson-
derheiten des Kohlehydratstoffwechsels im Sduglings- und Kinde-
salter. Part II. Zeitschr, Kinderheilk. 55(5): 502-511.

Hibbs, R.A., and U.S. Ashworth, 1951. Solubility of whole milk powdér
as affected by protein stabilizers and by emulsifiers. J. Dairy Sci.
34.: 1084-1091.

Higgins, S.G., and D. Fisher, 1924. Effects of intramuscular injection
of sodium citrate upon bleeding. Ann. Surg. 80: 268-271. ’

Hobbs, T.D., and G.C. Harris, Jr., 1963, Effect of freezing point
depression and pH on motility and fertility of chicken spermatozoa

stored in sodium citrate extenders. Poultry Sci. 42(1): 254-259.

Hochfeld, M., and J. Hochfeld, 1951. Sodium citrate test in chronic
tetany; clinical study. Snn. endocrinol. 12: 51-61.

-65-



(171) Hollender, H.A., and P.H. Tracy, 1942. Whole milk powder; Its keeping
‘ quality. Dairy Industr. 7(10): 259-264.

(172) Homma, M., et.al., 1964. Sea snake venom. I. Biological toxicities
of venoms of three species of sea snakes[Laticauda semifasciata,
L. laticaudata, and Hydrophis cyanocinctus] captured in coastal
waters of Amami Oshima. Gunma J. Med. Sci. 13(4): 283-296.

(173) Honorato C., R., and A, Briner Y., 1951. Anticoagulant action of
sodium citrate and mechanism of its action. Bol. soc. biol. San-
tiago Chile 9: 8-12.

(174) Honorato, R., and G. Schindler, 1961, Influence of decalcifying agents
in increasing concentrations on the stability of human platelets.
Thromb. et. Diath. Haemorrhag. 5: 559-565.

(175) Hotovy, R., and W. Konig, 1951. Pharmcologic studies on the muscles
of mastication of the rat. Arch. exptl. Path. Pharmakol. 213: 175-184.
(176) Hu, E., 1936. Influence of sodium citrate on blood coagulation. 2Z..
klin, Path. Hamatol. 5: 467.
(177) Hueck, H., 1925. Zur Untersuchung der Eiweisikorper des Blutes. II.

Mitt. Einwirkung gerinnungshemmender Salze auf Plasma und Serum.
Biochem. Ztschr. 160: 183-198.

(178) Hunt, J.N., and M. T. Knox, 1962. The regulating of gastric emptying
. of meals containing citric acid and salts of citric acid. J. Physiol.
163: 34-45.

(179) Hunt, J.N,, 1963. Gastric emptying in relation to drug absorption.
Am, J. Digest. Diseases 8: 885-894.

(180) Hunt, J.N., and M. T. Knox, 1964. Action of potassium olcate and
potassium citrate in slowing gastric emptying. J. Physiol. 171(2):
247-253.

{181) Iljin, W.S., 1936. Uber den Mechanismus der antihamolytischen und
gerinnungshemmenden Wirkung einiger Blutstabilisatoren. Biochem.
Z. 284: 383-391.

*(182) Ishii, O., 1954, Bacterial growth by shake-culture method and the
' growth-stimulating effect of Krebs' cycle intermediates. I. Esche-
richia coli and Salmonella typhosa. J. Osaka City Med. Center 3:
352-356.

~-66-



(183)

(184)
(185)
(186)

(187)

(188)

(189)

(190)
(191)

(192)

(193)

(194)

Ishiwada, K., 1959. Studies on pulmonary edema and hemorrhage
induced by injection of concentrated sodium citrate into brain
ventricle., Jour. Physiol. Soc. Japan 21(10): 1036-1043,

- L
Jackson, D.C., 1956. An unusual case of aminoaciduria with other
biochemical abnormalities. Med. Jour. Australia II 43(7); 256-264.

Jarisch, A., et.al., 1952. Impulse activity in the carotid sinus nerve
following intracarotid injection of potassium chloride, veratrine,
sodium citrate, adenosine triphosphate (ATP), and 2,4-dinitrophenol.
Acta Physiol. Scand. 25: 195-211.

Jaskowski, L., 1951. Viability of sperm in an egg-yolk-citrate medium.
Polska Akad. Umiejetnosci, Rozprawy Wydzialu Lekarskiego 12, No. 3:

23 pp. :

Jendrassik, L., and L. Antal, 1926, Beitrage zu einer Pharmakologie
der Konzentrationsanderungen. IV, Mitteilung: Uber Anionenwirkung.
[Pharmacology of concentration changes. Anion action.] Biochem.
Zeitschr, '171(4/6): 296-306.

Jenichen, W., 1967. Large-scale production of a ready-for-use
sperm diluent, East German Patent 58, 359,

Jeram, R.J., and P. Cooper, 1951. Volumetric determination of sodium
citrate. Pharm. J. 166: 480,

Joannides, M., and A. L. Cameron, 1924. Toxicity, citrated blood
transfusion, and experimental study of toxicity of sodium citrate
in exsanguinated dogs. J.A.M. A, 82: 1187-1189.

Joannides, M., 1926. Changes in respiration, in circulation and in
the coagulation time of blood produces by sodium citrate injections.
Arch. Internal Med. 37(2): 248-256,

Jones, L.. M., And E. A. Hewitt, 1940, Effects of the intravenous injection
of certain salts of sodium, calcium and potassium on intestinal tonus
and motility in the dog. J. Am. Vet. Med. Assoc. 96: 359-364.

Kafka, V., Jr., 1'936. Effect of sodium citrate on coagulation of
blood in vivo. Casop. lek. cesk. (nos. 18-19) 75;: 535-550,

Kakunaga, T., et.al., 1966. Pharmacologic studies on analgesics.
VII. Significance of the calcium ion in morphine analgesia., J.
Pharmacol. Exptl. Therap. 153(1): 134-141.

-67-



(195)

(196)

(197)

(198)

(199)

(200)

(201)

~ (202)

(203)

* (204)

(205)

(206)

Kamii, S., 1960. On the respiratory changes induced by injections
of minimal amounts of the concentrated sodium citrate into dog's
medulla oblongata. Jour. Physiol. Soc. Japan 22(10): 997-1012.

Kapac-Parkacheva, N., 1969, Effect of some emulsifying salts on
the hardness of processed kachkaval and a mixture of white soft
cheese made from it. God. Ab. Zemjod. -Sumar. Fak Univ.,
Skopje, Zemjod. 1969, 22: 127-137.

Kashima, T., 1954. Titration of nonaqueous solutions of drugs and
chemicals. III. The determination of sodium salts of carboxylic
acids in glacial acetic acid. Bull. Natl. Hyg. Lab. No. 72: 145-150.

Katagiri, T., et.al., 1963. The effects of sodium citrate and temperé-
ture on the salt excitation of nerves. Japan J. Brain Physiol. 34:
1403-1405,

Katz, J.R., 1923, Weitere Untersuchungen uber den Antagonismus °
zwischen Citrat und Calciumsalz bei biochemischen Prozessen an
Hand von Versuchen mit substituierten Citraten. Konikl. Akda,
van Wetensch. Amsterdam, Wisk. en Natk. Afd. 32: 568-573.

Khubchandani, P.G., 1939. Effect of citric acid and sodium citrate on
flavor, aroma and keeping quality of butter and ghee. Agr. Live-
stock India 9: 162-166.

Kiermeier, F., and K. Mohler, 1960. The action of inorganic phos-

phates on animal protein. VII. The use of polyphosphates in process
cheese., Z. Lebensm. -Untersuch. u. -Forsch., 112: 175-184.

Kocwa, E., 1965. A new interpretation of the ability of bacteria to
utilize sodium citrate. Diis. Pharm. Zakl. Farm. Pol. Akad. Nauk,
17(3): 409-414,

Kojina, S., 1958. Studies on the blood ketone bodies. I. The concentra-
tion of ketone bodies in blood, cerebrospinal fluid, and urine in the
cases of various children's diseases. Nippon Shonika Gakukai Zasshi
62: 405-412.

Komisarenko, S.V., and M. F. Gu]ii, 1969. Influence of citric acid on
the incorporation of glycine-1-""C into rabbit liver and muscle
proteins in vitro. Dopov. Akad. Nauk. Ukr. RSR, Ser. B 1969,
21(9): 824-826.

Koschate, J., 1930. Increase of bactericidal power of blood by addition
of sodium citrate. Zentralbl. f. Bakteriol. (Abt. 1) '118: 60-63,

Kosmider, S., et.al., 1966. Influence of k-strophanthin and sodium

citrate on the myosin and membrane ATPases activity of myocar-
dium. Z. Kreislaufforsch 55(5): 515-520.

-68-



(207)
(208)

(209)

( 210)
(211)
(212)
(213)

*(214)

(215)
(216)

(217)

(218)

(219)

Koudela, K., et.al., 1969. Influence of various anticoagulants on
aminotransferase activity. Veterinaria Spofa 11(4): 347-354.

Kozlowska, H., et.al., 1971, Use of whey protein concentrate in
sausage manufacture. Przemysl Spozywczy 25(3): 122-124.

Kracauer, P., 1966, Artificial sweetener composition. U.S. Patent
3,285,751,

Krajewski, F., and A, Krajewska, 1953, Influence of contaminated

sodium citrate on sedimentation reaction. Polski tygodnik lek. 8:
556-561.

Krautwald, A., and H, Dorow, 1940, The largest amount of sodium
citrate tolerated intravenously. Arch. exptl. Path. Pharmakol. 194:
691-700.

Kreiner, W, M., and H. Holain, 1933, Sodium citrate substance which
aids in coagulation of blood. Mitt. a. d. Grenzgeb. d. Med. u. Chir,
43; 260-266.

Krylova, N.N., and L.D., Zueva, 1953, Stabilizing blood used for food
and industrial purposes. Trudy Vsesoyuz. Nauch. -Issledovatel.
Inst. Myasnoi Prom. 5: 139-145. -

Kuo, C.Y., et.al., 1965. The effect of x-irradiation on Escherichia
coli B, IIL. Inhibiting the role of deoxyribonuclease (DNase) in the
degredation of DNA in Escherichia coli after x-irradiation. Yuan
Tzu Neng,., 3:245-250.

Lacson, T., et.al., 1964. The effect of parenteral citrate on aortic
phosphate in induced atherosclerosis. Life Sci. 3(5): 407-411.

lL.andoff, G.A,, 1952, Toxicity, retarded callus formation in rabbits
treated with sodium citrate. J. Bone & Joint Surg. 34-B: 472-476.

Lange, H., and M. E. Mayer, 1924, Uber die Bedeutung von lonen
fur die Muskelfunktion. VI. Die Wirkung verschiedener Anionen
auf die Phosphorsaurebildung im uberlebenden Froschmuskel.
Ztschr. f. physiol. Ch. 141: 181-195.

Lansing, A.L , and G.H. Scott, 1942. The effect of perfusion with so-
dium citrate on the content and distribution of the minerals in various
cells of the cat as shown by electron microscopy and microincinera-
tion. Anat. Rec. 84(l): 91-96.

Larget, M., et.al., 1933, Effect of trisodium citrate on coagulation of

bload; value in surgery to avoid hypercoagulability. Bull. d. sc.
pharmacol. 40: 408-416,

-69-



* (220)

(221)

(222)

(223)

(224)

* (225)

(226)

(227)

(228)

(229)

( 230)

(231)

Launer, H.F., and Y. Tomimatsu, 1953. Rapid accurate determination
of carbohydrates and other substances with the dichromate heat-of-
dilution method. Anal, Chem. 25: 1767-1769.

Lazarus, J., 1963, The effect of chronic liver disease, vitamin K-S II,
sodium citrate, and sodium oxalate on the one-stage prothrombin
time. Texas Repts. Biol. and Med. 21(3): 467-468.

Leadingham, R.S., and R,H, Sanders, 1938. Effect of salts of citric
acid on serum calcium in the albino rat. J. Lab. Clin. Med, 23:
382-384.

Lee, S.1., 1961. Histochemical study of ascorbic acid in the adrenal
cortex following infusion of salt solutions and adrenocorticotropin
(ACTH), which induced the acceleration of blood coagulation and an
increase of serum lipids. Yamaguchi Igaku 10;: 921-940,

Leone, G., 1922. Wirkung des Natriumcitrats auf die Blutgerinnung.
Rif, med. 38: 313-314.

Letonoff, T.V., and S.S. Kety, 1943. The effect of sodium citrate ad-
ministration on excretion of lead in urine and feces. Jour. Pharma-
col. and Exptl. Therap. 77(2): 151-153,

Libanska, J., 1966, The influence of EDTA, Trisodiumcitrate and
heparin of the ultrastructure of blood platelets. Throm. Diath.
Haemorrhagica 16(3/4): 371-377.

Logiudice, C., 1944, General anesthesia in dogs by chloral. Gaceta
Vet. 6(29): 134.

Lombroso, U., et.al., 1934. Sur le métabolisme azoté. II.- Sur la
geneése du glycocolle lors de l'intoxication benzoique. Arch. Internat.
Physiol. 39(1): 1-23.

' Losner, S., and B. W, Volk, 1952. The effect of suboptimal concentra-

tions of anticoagulant solutions upon the clotting times of normal
and hypoprothrombinemic human and dog blood. Amer. Jour. Med.
Sci. 223(1): 75-82.

Losner, S., and B, W. Volk, 1952, The effect of suboptimal concentra-
tions of sodium citrate upon the clotting times of human and dog blood

after intravenous administration of heparin. Amer. Jour. Med. Sci.
224(6): 673-678.

Love, G.R., 1923. Studies on pharmacology of sodium citrate; circula-
tion. J. Lab. & Clin. Med. 9: 175-184,

-70-



(232)

( 233)

(234)

( 23‘5)

(236)

(237)

(238)

(239)
( 240)
“( 241)

(242)
( 243)
( 244)

( 245)

( 246)

Love, G.R., 1924, Studies on pharmacology of sodium citrate; move-
ments of stomach and intestines. J. Lab. & Clin. Med. 9: 249-256.

Lumieére, A., and H. Couturier, 1926. Use of Zn salts as anticoagu-
lants. Compt. Rend. Soc. Biol. 94(15): 1166-1168.

Lumiére, A., and S. Sonnery, 1932, Magnesiumthiosulfat und die Blut-
gerinning, C.R. Seances Soc. Biol. Filiales Associees 111: 391-392.
.

Lumiére, A., and S. Sonnery, 1935, Propriétés anticoagulantes des
produits de pyrogénation de l'acide citrique. Compt. Rend. Soc.
Biol. 120(30): 213-214. :

Lyons, C.G., and F.N. Appleyard, 1934. Bemerkung zu dem Versuch,
einen Adsorptionsindicator fur die Bestimmung der Alkalisalze
organischer Sduren zu finden. Analyst 59: 480.

Mair-Waldburg, H., 1958. Use of condensed phosphates in milk pro-
ducts. Kondensierte Phosphate Lebensmitteln, Symposium,
Mainz, 1957; 104-121.

: . :
Majsky, A., 1958. The effect of sodium citrate and citric acid on anti-
genic group of erythrocytes. Casopis lekaruceskych 97: 1400-1404,

Mantero, M.E., 1961l. Poisoning by sodium citrate. Tetany; respira-
tory insufficiency and arrest; apparent death, Arch. Pediat. Urug.
32: 261-283.

Mardones R., J., et.al., 1946, Effect of sodium citrate on isolated
small-intestine muscle of guinea pig. Bol. soc. biol. Santiago,
Chile 3: 65-68.

Marek, J., et.al., 1942. Studies of the mineral metabolism of the
animal organism. V. The effect of NaH2PO,4 and CaCO3 with a
medium Ca supply. Arch. wis.. prakt. Tierheilk 77: 291-299.

Marenzi, A.D., et.al., 1940. Activity of commen anticoagulants.
Compt. rend. soc. biol. 133: 327-328.

Mario, A., 1930. Use of sodium citrate in surgery as anticoagulant and
hemostatic substance. Policlinico (sez. prat.) 37: 1737-1741.

Maruny, S.P., 1930, Effects of calcium chloride and sodium citrate on
blood. Rev. espan. de med. y cir. 13: 482-484,

Masci, B., 1922. Citrate as harmless substituté for sodium.chlorid.
J A .M, A . T78:851.

Massaut, C., 1933, Effects, mode of formation of cerebrospinal fluid
(action of methyl violet, uranium nitrate and sodium citrate). Arch.

internat. de physiol. 37: 310-3l6.

~71-



(247)

( 248)

( 249)

( 250)

(251)

(252)

( 253)

(254)

¥ (254a)

( 255)

( 256)

(257)

% ( 258)

(259)

( 260)

Matouschek, E., and R. Boewering, 1968. Urine acidification in
persons with uric acid calculi. Klin, Wochenschr. 46(18): 1012-
1014. ' -

Matsusaki, K., 1951. Pharmacological study of bche marrow. Folia
Pharmacol. Japan 47: No. 2: Proc, 83, - '

Mauk, B.R., and B.J. Demott, 1959. Influence of certain salts, whey
protein, and heat treatment upon the pH and rennet curd tension of
casein sols. Jour. Dary Sci. 42(1): 39-48.

McLellan, A. M., 1933. Effects, sodium citrate solution for preventing
formation of blood clots in bladder. J. Urol., 30: 251-252,

Meleney, F. L., and Z.D. Zau, 1924. Die Lebensfahigkeit himolytischer
Streptokokken in bestimmten, Gelatine enthaltenden Losungen. Proc.
of the soc. f. exp. biol. and med. 21:259-261. 4

Mellon, R, R., et.al., 1922. Observations on effect of sodium citrate
on blood; especially considering pH factor. J.A.M.A. 79: 1678-1681.

Mellone, O., and O, Yahn, 1949. Toxicity, post-tfansfusional tetany
due ot sodium citrate. Arq. cir. clin. e exper. 12: 369-374,

Melnychyn, P., 1969. Isolation of crystalline proteins from beans by
using an alkali metal salt of a carboxylic acid., U.S. Patent 3,450, 688.

Merck Index, The., Eighth Edition. 1968. Merck & Co.

Messini, M., 1929, Researches on the isolated uterus: Action of
sodium citrate. Boll. Soc. Ital. Biol. Sperim. 4(4): 418-421.

Messini, M., 1929. Azione del citrato trisodico sull'-utero isolato.
Arch. Internat. Pharmacodynamie et Therap. 36(1): 1-16.

Meyer, O.B., 1925, Untersuchungen uber die vasokonstriktorischen
Eigenschaften des Blutserums. Ztschr. f. Biologie 82: 400-416.

Mikulicz-Radecki, F. von, and E. Keeser, 1928. The harmlessnes
of citrate blood transfusions. Zeitschr. Geburish. u. Gynakol. 93
(3): 690-707.

Miyao, N., and M. Hayashi, 1961, Strontium metabolism following
strontium- calcium discrimination in domestic animals. V. Effects
of various salts and whole-body cobalt-60 gamma irradiation on the
strontium-calcium discrimination in the goat and fowl. Nippon
Juigaku Zasshi 23: 181-191,

Moats, W.A., et.al., 1971. Survival of Salmonella anatum heated in
various media. Applied Microbiology 21(3): 476-481.

3 -2~



(261)
(262)
*( 26?;)
( 264)
( 265)
(266)

(267)

(268)
(269)
(270)

(271)

(272)

(273)

Mogendovich, M. 0., 1939. The elasticity of muscle tissue. I. The
limits of strength of the cardiac and skeletal muscle tissue. Bull.
biol. med. exptl. U.R.S.S. 8: 440-442,

Mohoric, J., 1965. Quantitative determination of sodium citrate in
ACD solutions by titration in nonageous medium. Farm. Vestnik.*

16(9/12): 193-195,

Mokranjac, M. St., et.al., 1958. Action of certain drugs on guinea
pigs intoxicated with lethal doses of lead. Acta Pharm. Jugoslav.
8: 197-204,

Molnar, J.I., et.al., 1962. Local effects of various anions and hy-
drogen ion on dog 11mb and coronary vascular re51stances. Am. J.
Physiol. 203: 125-132.

Montague, W., and K. W. Taylor, 1969, Islet-cell metabolism during
insulin release. Effects of glucose, citrate, octanoate, tolbutamide,
glucagen, and theophyline. Biochem. J. 115(2): 257-262.

Montero, S.M., and R, A, Rodriguez, 1962. Treatment of infantile
diarrhea with dihydrostreptomycin alone and associated with
sodium citrate. Acta Pediat., Esp. 20: 170-192.

Monzen, T., 1954, Histochemistry of blood. Acta Haematol. 17: 172-177.

Moorjani, M. N., and V. Subrahmanyan, 1950. Fortification of ground-
nut milk with calcium and study of its availability to albino rats.
Indian Jour. Med. Res. 38(1): 59-66.

Moraczewski, V.de, 1924. Einflus des Natriumcitrats und des Natrium-
rhodanats auf die Wasserausscheidung bei Kanknchen. C.r. soc,
de biologie 91: 702-703.

Morita, J., 1960, Spermicidal action &f serum. III. Changes of the
spermicidal activity in serum by inorganic compounds Tottori
Nogakkaiho 12: 117-121.

Mukherjee, S., and M. Goswami, 1947, Rancidity of butterfat. J. Indian
Chem. Soc. 24: 239-248,

Mullerts, S., 1952. The effect of sodium citrate on the fibrinolytic
activity of plasmin and trypsin. Arch., Biochem. and Biophys.
41(1): 235-236.

Mulli, K., and F. Standenath, 1933, Effects, coagulating action of
sodium citrate on blood, Klin, Wchnschr. 12: 544-545,

-73-



( 2,74)

( 275)

(276)

(277)

(278)

(279)

(280)

( 281)
(282)

( 283)

( 284)

( 285)

( 286)

Murillo, A., and G. Varela, 1969, Influence of the chelating action
of sodium citrate on calcium metabolism in rats Rev., Espan.
Fisiol, 25(1): 35-40,

Mustard, J.F., 1958, Some in vitro effects of various concentrations
of disodium ethylenediamine tetracetate, potassium oxalate, and
sodium citrate on coagulation of blood. Amer. Jour. Clin. Pathol.
30(6): 498-506.

Nadasdi, M., 1961. Influence of electrolytes on the cardiovascular
effects of unilateral renal ischemia in rats, Brit, J. Exptl.
Pathol. 42: 324-330.

Nagazawa, T., et.al., 1970. Sterilized milk products. Japanese
Patent 70 14,106,

Nakanishi, T., and T. Itoh, 1969. Studies on the changes of the milk
casein by various treatments. VIII. On the properties of casein
flocculated during frozen storage of milk and mechanism for floc-
culation. Journal of the Agricultural Chemical Society of Japan
43(10): 725-731, '

Nappi, P., 1927. Das Natriumcitrat in der modernen Therapie.
Rassegna Clin, ,Terap. Scienze aff. 26: 405-415.

Naumenkov, A.I., and N. K., Roman'kova, 1970. Diluent for stallion
sperm. U.S.S.R. Patent 270, 185.

Necheles, T., and E. Beutler, 1959. The effect of triiodothyronine
on the oxidative metabolism of erythrocytes, I. Cellular studies.
Jour. Clin. Invest. 38(5): 788-797.

Nejad, S., 1933. ﬁber den Einfluss von Natriumecitratinfusionen auf
das Blutbild des Pferdes. Dissertation, Tieradrztliche Hochschule:
Berlin, 45 pp. '

Netherlands Patent 6,403,486, 1964. Emulsion of fat.

Netherlands Patent 6, 501, 845. 1966. Additives for protein foods.

Netherlands Patent 69 10,198. 1970. Cheese manufacture.

Neuhof, H., and S. Hirshfeld, 1921. Citrate, slow intravenous admi-

nistration of large doses of sodium citrate, new method for control
of bleeding. New York M. J. 113: 95,

-74-



(287)

#( 288)

(289)

(290)

(291)

*(292)

(293)

(294)

(295)

(296)

(297)

(298)

(299)

Neuhof, H., and S. Hirshfeld, 1922. Intramuscular administration
of sodium citrate a new method for control of bleeding. Ann,
Surg. 76: 1-8.

Nikolic, K., and R, Popovic, 1966, Coulometric determination of
salts. Acta Pharm. Jugoslav. 16(2); 45-51.

Noda, E., 1958, Tetraethyl lead poisoning. Fukuoka Igaku Zasshi
49: 2779-2789.

Normet, 1924, Intravenously, biologic action of sodium citrate in-
travenously. Bull., Acad. de med., Par. 92: 1306-1309.

Oelkers, H.A., 1965. Anthelmintics. Arzneimittel-Forsch.15(8):
852-856,

Oelkers, H.A., 1965. Pharmacology of piperazine. Aerztl. Forsch.
19(12): 625-630,

Okamoto, M,, and H. Kojoma, 1937. Effect of sodium citrate on
cholesterol content of rabbit's blood, Mitt, a., d. med. Akad. zu
Kioto 21: 381-394.

()Kamoto,ﬁ M., and H. Kojoma, 1937, Toxicity, histopathologic changes
in rabbit's thyroid following administration of sodium citrate.
Mitt, a. d. med. Akad, zu Kioto 20: 1655-1662.

Okamura, K., and Y. Niitsu, 1961. Studies on the "Kamaboko' and
fish sausage products. XVI. The special concentration of salt
impeding the Kamaboko formation., (7) Effects of sodium citrate,
di-ammonium citrate and potassium sodium tartarate. Bull. Ja-
panese Soc. Sci. Fish. 27(8): 742-747.

Oldurova, S.V., 1961. Experimental and clinical studies on the
effectiveness gf transfusing blood preserved with citric acid used
as a substitution for sodium acid citrate. Probl. Gemat. 6: 52-55,

Oldurova, S.V., 1961, Experimental and clinical study of the effective-
ness of transfusions of blood preserved with citric acid, instead of
acid sodium citrate. Probl. Gemat. 6: 788-792.

Otani, T., et.al., 1957. Effects of narcotics, sodium citrate, and
strychnine on the giant axon of squid. Seitai no Kagaku 8: 182-185.

Packett, L.V., and G. A, Butcher, 1963. Effects of dietary sodium
citrate and oxytetracycline upon fattening lambs. Jour. Animal

Sci. 22(4): 1100-1103.

-75-



(300)

(301)
(302)
( 303)
(304)

( 305)

( 306)
(307)

« (308)

*(309)

(310)

(311)

(312)

(313

Pak, C.Y.C., and E.C. Diller, 1969. Ionic interaction with bone
mineral., V. Effect of Mg2+, citrate 3’f, F~, and SO 2- on the
solubility, dissolution, and growth of bone mineral. '‘Calcif.
Tissue Res. 4(1): 69-77.

Palmer, H.J., and W,H, Sly, 1944, Cheese-melting salts and their™
properties. J. Soc. Chem. Ind. 63: 363-367.

Palmer, H.J., 1952, Citrates for use in process cheeses. British
Patent 681, 229.

Palmer, J. L., and W.H, Sly, 1943. Oil separation in processed
cheese. Dairy Industr, 8(8): 427.

Panisset, L., and J. Verge, 1922. Die Giftigkeit von Natriumcitrat
bei Tieren, C.r. soc., de biologie 87: 224-225.

Parker, M, E., 1930. Behandling von Rahm. Austrian Patent 1 941 414,

Parpart, A K., et.al., 1947. Whole blood preservation: a problem
in general physiology. An in vitro analysis of the problem of blood
storage. J. Clin. Invest. 26: 641-654,

Patetta, M. A., and R, Caldeyro Barcia, 1946. Effects, action of
sodium citrate on nictitating membrane. Arch. Soc. de biol. de
Montevideo 13: 83-88,

Payne, J.M., and B, F. Sansom, 1964. The relative toxicity on rats
of disodium ethylene diamine tetra-acetate, [EDTA] sodium oxalate
and sodium citrate. J. Physiol. 170(3): 613-620.

Pfuetze, E. L., and H. G. Nelson, 1946, Treatment of severe pus-
tular dermatoses and staphylococcic septicemia by oral adminis-
tration of penicillin., Arch. Dermat. and Syph. 53(2): 128-132.

Pickering, J.W., and F.E, Taylor, 1924, Blutgerinnung, Antigerin-
nungsmittel und Hamolyse. Biochemical Journ, 17: 747,

Pickering, J.W., and J.A. Hewitt, 1925, Die Wirkung von Oxalaten
und Citraten auf das zirkulierende Blut. Journ. of Physiol. 59:

455-459,

Pirami, E., 1931, Intramuscular injections of sodium and potassium
citrate in rickets. Arch. ital. di sc. med. colom 12: 193-217.

Polya, E., and J. Green, 1968. Egg custard composition. U.S. Patent
3,409, 443.

-76-



(314)
% (315)
(316)
* (317)
(318)
(319)
(320)
(321)
(322)

( 323)
(324)

(325)

(326)

.
i

Popescu, M., et. al. , 1958. The pharmacodynamic effect of
sodium citrate: its vascular, splenic, and respiratory action.

I. Rev. Fisiol, Norm. si Patol. 5: 407-412.

Popescu, M., et.al., 1961,
dynamic action of sodium citrate; the reflex pharmacodynamic
action of this substance.

Prakash, S., 1931,

Prizhivoit, G.N., 1969.
transplanted tumors.

L I

Contributions to the study of the pharmaco-

Rumanian Med. Rev. 5(1): 230-231.

Influence of electrolytes on the syneresis and
clotting of blood. Allahabad Univ, Studies, Sci. Sec. 7: 175-187.

Effect of sodium citrate on the growth of
Vop. Onkol. 15(3): 77-83.

Prodanski, P., 1964, The changes of paracasein and the soluble ni-
trogen fractions in process cheese mad from sheep and cow kash-
kaval by using different emulsifying salts. Nauchni Tr., Vissh
Inst. Khranitelna Vkusova Prom. - Plovdiv 11(1): 120-129.

Prodanski, P., 1968. Effect of certain salts on renneting capacity
of milk of different species of animal. Milchwissenschaft 23(8):

491-497.

Prodanski, P., 1969,

Heat treatment of Kachkaval cheese in buffer

solutions. Nauchni Trudove, Vissh Institut po Khranitelna i
Vkusova Promishlennost 16(1): 31-40,

Puri, B.R., et.al., 1965,

Stability of protein dispersions in milk.

II. Effect of salt balance on heat, rennet, and ethanol stability,
Indian J. Dairy Sci. 18(4): 126-129.

Quick, A.J., 1941.

Med, 47(1): 1-3.

Prothrombin level of blood after the intramus-
cular injection of sodium citrate. Proc. Soc. Exptl. Biol. and

Quick, A.J., and M, Stefanini, 1948. Chemical state of the calcium
reacting in the coagulation of blood. J. Gen. Physiol, 32: 191-202.

Randall, R., 1949.
57: 883-884,

Keeping quality of frozen milk, Refrig. Eng.

Raszeja, S., and A, Slawinski, 1933. Effect of sodium citrate on
passage of chlorine from erythrocytes into plasma. Bull. Soc.
chim. biol. 15: 1569-1571.

Rebattu, and Parthlot, 1927,
venous injection of sodium citrate for epistaxis. Lyon med. 140:

498-501.

-77-

Toxicity, grave consequences of intra-



(327)

(328)

(329)
(330)
(331)

(332)
(333)
(334)

(335)

(336)

* (337)
(338)

(339)

'Rebello, S., and J. Fontes, 1925. Die rhythmischen Bewegungen

des Skelettmuskels in Salzlosungen (Natriumcitrat und Bariumchlorid).
C. r. soc. de biologie 92: 909-912. '

Rebello, S., and J. Fontes, 1925. Die Curarel'aihmung und die curaredhn-
liche Ladhmung durch Strychnin. C. r. soc. de biologie 92: 911-912.

Recke, W., 1934. Untersuchungen Uber die kiichentechnische Verwend-
barkeit von Kochsalzersatspraparaten. Arch. Verdauungskrankh.
55: 274-281.

Renaud, M., 1924, Arrest of hemorrhage by intravenous injection of
sodium citrate. Bull., et mem. Soc., med. d. hop. de Par, 48:
687-688,

Renaud, M., and Juge, 1924. ﬁber die hamostatische Wirkung von
Natriumcitrats Hemostasis with sodium citrate. Compt. rend. Soc.
de biol. 90: 425-426.

Renaud, M., 1924. Sodium citrate inhemostasis. Paris med. 2:
224-226.

Renaud, M., 1924, Action of sodium citrate on organism. Bull, et
mem. Soc. med. d. hop. de Par. 48: 689-690.

Renaud, M., 1926. Rise of arterial tension after ingestion of sodium
citrate. Bull. et mem. Soc. med. d. hop. de Paris 50: 102-103,

Renko, P., and A. Gallone, 1955, Production of acetylmethylcarbinol
and diacetyl in cultures for milk cream ripening and their importance
for milk flavor. Ann. microbiol., 6: 242-259.

Rifo-Butos, T., 1929. Diuretic effect of sodium citrate; cases.
Clin. y lab. 13: 281-300.

Rodriguez-Candela, J. L., et.al., 1962, ﬂ—Hydroxybutyrate and
sodium citrate as stimuli of the in vitro secretion of insulin.
Nature 195;: 711-712.

Roemmele, O., 1958. Comparative investigations with polyphosphates
and sodium citrate as blood-coagulation inhibitors in diagnosis.
Monatsh. Tierheilk, 10: 113-117.

Romeo, G., and F, Lisi, 1935, Direkte Herstellung von Trinatrium-

citrat aus Citronensaft. Riv. ital. Essenze Profumi Piante officinali
17: 310-312. : ’

-78-



(340)

(341)

*(342)

(343)

(344)

( 345)

(346)

* (347)

(348)

(349)

(350)

* (351)

(352)

Rona, P., and E. Mislowitzer, 1924, Untersuchungen Uber Autolyse,
II. Biochem. Ztschr. 146: 1-25.

Roskam, J., 1928. A statistical study of the effect of drugs on blood
clotting. Arch, intern. pharmacodynamie 58: 283-309.
-
Rosenblum, W.I., 1968. In vitro measurements of the effects of
anticoagulants on the flow properties of blood; the relation of these
effects to red cell shrinkage. Blood 31(2): 234-241.

Rosenthal, N., and G. Baehr, 1922, Die paradoxe Verkﬁrzung der
Blutgerinnung nach intravendser Einverleibung von Natriumcitrat.
Proc. of the soc. f. exp. biol. and med. 20: 130-132,

Rosenthal, N,, and G. Baehr, 1924. Paradoxical shortening of coagu-
lation time of blood after intravenous administration of sodium ci-
trate. Arch. Int. Med. 33: 535-546,

Rossi, E.C., 1967. Effects of ethylenediaminetetraacetate (EDTA)
and citrate upon platelet glycolysis. J. Lab., Clin. Med. 69(2):
204-216.

Rourke, M.D., and E.D, Plass, 1928. Beeinflussung der Senkungs-
geschwindigkeit roter Blutkorperchen. Journ. clin. Investigation
7: 365-386.

Rowlinski, P., 1940. Effects of hypertonic and isotonic solutions and
of sodium citrate solution on the carotid sinus. Boll. soc. ital.
biol. sper. 15: 1127-1129.

Rubenstein, I.H., 1970. Soft-frozen, whipped, aqueous extract of coffee
or tea. U.S. 3,492,126,

Rudy, H., 1949. Citric acid. Occurrence, preparation, chemistry,
physiology, pharmacology, toxicology, pharmaceutical, and thera-
peutic use. Pharmazie 4: 393-399,

Russeill, A.P., 1966, The invertebrate acid deoxyribonuclease and

molecular taxonomy. Comp. Biochem. Physiol. 18(4): 961-969.

Ryabova, E.Z., 1958. Effect of some complex-forming substances
on elimination of cesium from organism., Vrachebnoe Delo 1958,
No. 4: 377-380.

Ryss, S., 1932, Uber die Wirkung des ameisensauren Natriums
und einiger anderer Natronsalze auf die Magendrisensekretion.

Ztschr. ges. exp. Medizin 82: 382-386.

-79.



(353)

(354)

(355)

(356)

(357)

(358)

(359)

(360)

(361)

(362)

(363)

(364)

* (365)

Saha, S.K., and R. B. Singh, 1958. A comparison of egg yolk-sodium

citrate, egg yolk-sodium citrate-glycine, and egg yolk-glycine as
semen diluters. Jour. Dairy Sci. 41(11): 1633-1635,

Salant, W., and N. Kleitman, 1922, Die Wirkung von Natriumcitrat
su das Zentralnervensystem Proc. of the soc., f. exp. biol. aud.=
med. 19: 325-326,

Salant, W., et.al., 1922, Studies on pharmacology of sodium citrate;

influence of sodium citrate on peristalsis. Am. J. Physiol. 62: 531-
541.

Salant, W., and N, Kleitman, 1923, Citrate, pharmacology of sodium

citrate; influence of sodium citrate on respiration and circulation.
J. Pharm. & Exper. Therap. 20: 481-497,

Salant, W., and N, Kleitman, 1923, Study of reversal effects observed
in experiments with sodium citrate or allied salts and autonomic
drugs. Am. J. Physiol. 65: 62-76.

Sanmann, F.P., and H. A, Ruehe, 1930. Einige Faktoren, die das
Schaumvolumen bei Milch beeinflussen. Journ. Dairy Science 13:
48—63‘

Sarnecka-Keller, M., et.al., 1964. Effect of certain amino acids and
ascorbic acid on urinary levels of nitrogen and sulfur metabolites
in cystinuria. Polski Tygod. Lekar. 19(49): 1881-1883.

Sasaki, H., and J. Miyata, 1954, Otoliths. Yonago Acta Med. 1:
49.54,

Schaap, J.A., 1969. Fat-containing spreads for bread. German
Patent 1, 812, 722,

Schlicker, I. ’, 1970, Acid-proof cake glaze. West German Patent
1 928 263.

Schmutzler, W., et.al., 1966. Compounds liberating histaminase in
guinea pigs. Naunyn Schmiedebergs Arch. Pharmakol. Exptl.
Pathol. 255(4): 344-352,

Schubert, J., 1949. Effects, experimental study of effect of zirconium
and sodium citrate treatment on metabolism of plutonium and radi-
oyttrium. J. Lab. & Clin. Med. 34: 313-325.

Schubert, J., and H. Wallace, Jr., 1950. The effect of zirconium
and sodium citrate on the distribution and excretion of simultaneously

injected thorium and radio-stronitum. J. Biol. Chem. 183: 157-166.

-80-



(366) Schubert, J., and M. R. White, 1952, Effect of sodium and zirconium
citrates on distribution and excretion of injected radiolead. Jour.
Lab. and Clin. Med. 39(2): 260-266.

(367) Schuck, C., 1934. Urinary excretion of citric acid. I. Effect of
ingestion of large amounts of orange juice and grape juice. II. -
Effect of ingestion of citric acid, sodium citrate and sodium bicar-
bonate. Jour. Nutrition 7(6): 679-689.

(368) Scoz, G., 1940. Tributyrasic activity of erythrocytes, plasma and
liver. The action of sodium citrate and chloral hydrate. Enzy-
mologia 9(1): 1-4.

(369) Seegers, W.H., 1949, Activation of purified prothrombin. Proc.
Soc. Exptl. Biol. Med. 72: 677-680.

(370) Seegers, W.H,, et.al., 1950. Properties of purified prothrombin;
activation with sodium citrate. Blood 5; 421-433,

(371) Seegers, W.H., and N. Alkjaersig, 1956, The preparation of pro-
thrombin derivatives and an indication of their properties.
Arch. Biochem. and Biophys. 61: 1-19.

(372) Seegers, W.H., 1968. History of prothrombin activation in sodium
citrate solution. Thromb. Diath. Haemorrh. 19: 610-61l.

(373) Seifter, J., and D.H. Baeder, 1955. Influence of calcium and serum
albumin on clearing of lipemic dog plasma in vitro. Proc. Soc.
Exptl. Biol. and Med. 89(4): 511-514.

(374) Senda, K., 1960. Irritability of skeletal muscle. Nippon Seirigaku
Zasshi 22(5): 345-365.

*x (375) Sergent, E., and A. Poncet, 1952, The toxicity of sodium citrate
for small laboratory rodents. Arch. Inst. Pasteur Algerie 30(1):
55-56.

(376) Serger, H., 1951. The effect of sodium citrate as a preservative
for meats. Fleischwirtschaft 1951: 103,

* (377) Shafer, G.D., and J.M. Crismon, 1936, Paralyzing effects of sodium
citrate on the cardiac vagus and on heart muscle of the cat. Jour.
Pharmacol. and Exptl. Therap. 58(3): 274-285.

(378) Shafer, G.D., 1936. Temporary paralysis of the vagus mechanism in

the turtle heart by sodium citrate and sodium oxalate. Jour.
Pharmacol. and Exptl, Therap. 58(3): 264-273.

-81-



(379)

(380)

(381)

(382)

(383)

(384)

(385)

(386)

(387)

(388)

(389)

(390)

Shafer, G.D., 1939. Effects, calcium ions necessary to synaptic
transmission in parasympathetic, not in sympathetic, ganglia
(after sodium citrate). J. Pharmacol. & Exper. Therap. 67:

341-352,

Shafiroff, B.G.P., et.al., 1941, Effect of intramuscular injection of=
sodium citrate on prothrombin time of blood. Proc. Soc. Exper.
Biol. & Med. 46: 136-139,

Shelling, D.H., and H. L. Maslow, 1928. Effect of sodium citrate, .
acetate, and lactate on ultrafiltrability of serum calcium. J. Biol.
Chem. 78: 661-669.

Sherman, H.C., et.al., 1927. A quantitative study of the influence
of sodium acetate, sodium borate, sodium citrate and sodium
phosphate upon the activity of pancreatic amylase. Jour, Amer.
Chem. Soc. 49(10): 2596-2598.

Shibata, S., 1957. Pharmacological studies on the antidotal action
of chelating agents. II. Nippon Yakurigaku Zasshi 53: 602-613.

Shibata, S., 1957. Pharmacological studies on the antidotal action
of chelating agents. I. Folia Pharmacol. Japonica 53(3): 404-411.

Shtal'berg, S.M., et.al., 1970. Methods for increasing quality and
stability of dried milk products. Trudy, Vsesoyuznyi nauchno-
issledovatel'skii Institut molochnoi Promyshlennosti 27: 100-105.

Shubin, E.M., 1957. Sodium salts of trihydroxyglutaric acid as an
emulsifying agent in the preparation of processed cheese. Trudy
Vologodsk., Moloch. Inst. 39: 383-404,

Shubin, E.M., an_d P. F. Krasheninin, 1960. Choice of salts for liquid
cheese production, Tr. Tzentr. Nauchn. -Issled. Inst. Maslodel'n.
i Syrodel'n. Prom. 1960, No. 6: 75-85.

Sidwell, A.E., Jr., et.al., 1938. The salt effect on the hemoglobin-
oxygen equilibrium. J. Biol. Chem. 123: 335-350.

Silverman, M,, 1948. Metal antagonism of the antibacterial action
of atabrine and other drugs. Arch. Biochem. 19(2): 193-196,

Singh, I., and S. Singh, 1946. Effect of some metals [compounds],

vitamins, anesthetics, and other substances on unstriated muscle.
Proc. Indian Acad. Sci. 23B: 301-31l.

-82-



(391)
(392)
(393)
(394)

(395)

(3961
(397)
(398)
(399)

(400)

(401)

(402)

Singh,Sénita, and I. Singh, 1950. Further observations on the effect
of some substances on the contractile mechanisms of unstriated
muscle. Proc. Indian Acad. Sci. 32B: 12-22.

Singh, S., and T. Kristoffersen, 1970. Factors affecting flavour deve-
lopment in Cheddar cheese slurries. Journal of Dairy Science 53(5):
533-536.

Sinha, D.P., et.al., 1968. The in vitro effect of citric acid and
sodium citrate on Streptococcus agalactiae in milk., Indian Vet.
J. 45: 805-810,

Sluiter, E., 1926. Einflus der Magnesiumsalze auf die Gerinnung
des Citrat-oder Phosphatbluts. Archives neerland. d. Physiol.
de 1'homme et des animaux 10: 461-467.

Smithies, R.H., 1970. Instant tea. Canadian Patent 850 60l.

Smolarz, W., and J. Pierzycki, 1965, Digitalis-induced experimental
arrhythmia in dog as affected by changes in serum calcium and
potassium levels. Polskie Arch. Med. Wewnetrznej 35(7): 987-991.

Smolarz, W., et.al., 1966. Experimental and clinical studies in the
treatment of arrhythmias due to digitalis by sodium citrate. Z.
Kreislaufforsch 55(5): 521-527.

Sochivko, L.F., and A.P. Pavlova, 1960. Characterization of
blood absorption spectra for the use of various anticoagulants.
Lab. Delo 6, No. 6: 35-39,

Sommer, H.H., and D.M. Young, 1926. Einflus von Milchsalzen auf
die Cremebildungsfihigkeit von Eiscrememischungen. Ind. and
Engin. Chem. 18: 865-866.

Soulier, J.P., et.al., 1968, Different molecular states of Factor II
(prothrombin) with staphylocoagulase and anti-Factor II antibody.
11I. Modification of Factor II (haman prothrombin) in concentrated
sodium citrate and ammonium sulfate solutions. Thromb. Diath.
Haemorrh, 20(1-2): 121-135,

Soum, P.F., 1965. Anticoagulant compositions containing heparin‘
and sodium citrate. French Patent M3552,

Souza, D. de, and F.D. M. Hocking, 1934, Hypercoagulability of blood

due to intramuscular injection of sodium citrate. J. Physiol. 83:
49-55,

-83.



(403)

(404)
(405)
(406)

(407)

(408)
(409)

(410)

(411)

(412)

(413)

(414)

Souza, D. de, and F.D. M. Hocking, 1935, Effects of sodium citrate
- on alkali reserve and coagulability. J. Physiol. 85: 168-172.

Souza, D. de, and F.D.M, Hocking, 1935, . Ver‘énderungen in der
Koagulierbarkeit von Blut durch Citronensiure und einige verwandte
Abbauprodukte. J. Phsyiology 85: 173-178.

Speer, J.H., et.al., 1929. Sodium and potassium balances, when
used as citrates in acidotic and rachitic conditions in rats. J.
Am. Pharm, A. 18: 225-228.

Stalfoort,T.G.J.,1952. Influence of sodium oxalate and sodium citrate
on maturation and cleavage of the egg of Limnaea stagnalis.
Proc. Koninkl. Nederland. Akad., Wetenschap. 55C: 184-191.

Stark, J.B., et.al., 1951. Composition of sugar beet liquors. Indust.
and Engineer., Chem. 43(3): 603-605.

Stassano, H., and A, C. de Beaufort, 1935, Action of sodium citrates
on transmissible lytic agent. Compt. rend. Soc. de biol. 93:1380-
1382.

Stebnitz, V.C., and H.H, Sommer, 1936, Die Altersgerinnung von
gezuckerter Kondensmilch, IV, Die Wirkung von Salzen. J. Dairy
Sci. 19: 101-115.

Steckelmacher, P., 1968. The disappearance of a phosphate calcium
urate stone under the influence of Uralyt U a mixture of potassium
citrate, sodium citrate, and citric acid. Acta Urol. Belg. 36(3):
288-294.

Strasser, J.H., et.al., 1971. Blue crab meat. II. Effect of chemical
treatments on acceptability. Special Scientific Report - Fisheries
U.S. Department of Commerce 630: 15-26.

Stoeltzner, W,., 1929. Sodium citrate as substitute for sodium chloride
in diet poor in chlorides. Klin. Wehnschr. 8: 334,

Strobel, K., and H. Hocherl, 1969. Ordinance on amendment of Meat
Regulation of 15th August, 1969. Archiv fur Lebensmittelhygiene
20(9): 211-216.

Suby, H.I., et.al., 1942. Toxicity, properties of organic acid solu-
tions (sodium citrate-citric acid solutions) which determine their
irritability to bladder mucous membrane and effect of magnesium
ions in overcoming this irritability. J. Urol. 48: 549-562.

-84.



* (415)

(416)

(417)

(418)

(419)
(420)
(421)
(422)

(423)

(424)

(425)

* (426)

(427)

Suzuki, Y., 1960. Pharmacological studies on sodium fluoride in
comparison with sodium citrate and sodium oxalate. Shinshu
Igaku Zasshi 9: 576-615. ‘

Taddei. I., and M. Cresc.enzi, 1956, Pharmacological action of tri-
sodium citrate. Atti. accad. fisiocrit. Siena, Sez. med. -fis. [13]
3: 285-307.

Tamate, R., and F. Ohtaka, 1969. Studies on frozen storage of milk,
II. Effects of the addition of various salts, removal of ionic calcium
and treatment with ultrasonics on the quality of frozen milk.
Japanese Journal of Dairy Science 18(2): A37-A47,

Tarjan, R., et.al., 1965. Effects produced on warm-blooded animals
by admixtures and adjuvants contained in foodstuffs of Hungarian
origin, Vopr. Pitaniya 24(5): 11-17.

Tarsitano, A., 1924. Anticoagulating and hemostatic action of sodium
citrate. Riforma med. 40: 800-801.

Templeton, H. L., and H. H. Sommer, 1930. Einige Beobachtungen Lber
rindenfreien (processes) Kase. Journ. Dairy Sci. 23: 203-220.

Templeton, H, L., and H, H, Sommer, 1935. The use of citric acid
and sodium citrate in buttermaking. Jour. Dairy Sci. 18(1): 97-104.

Templeton, H, L., 1937. Use of citric acid and sodium citrate in milk
and milk products. Wis. Agr. Exptl. Sta., Research Bull. 133: 44pp.

Templeton, H. L., 1938. Die Anwendung von Citronensaure und Natri-
umcitrat zur Verbesserung von Rahm und dessen Schlagfahigkeit.
Dairy Wid. 17, Nr. 3: 30-57,

Tinyakov, V.G., and S. M. Barkan, 1964.‘ Influence of salts used in
melting cheese on microstructural deposits of Ca salts. Izv.
Vysshikh Uchebn. Zavedenii, Pishchevaya Tekhnol. 1964(5): 62-63.

Tinyakov, V.G., 1970. Study of the submicrostructure of cheese. Iz-
vestiya Vysshikh Uchebynkh Zavedenii Pishchevaya Tekhnologiya
1970(2): 165-167.

Tonelli, G., et.al., 1961l. Sequential screening; its adaptation to the
search for substances affecting activity of known pharmacological

agents. J. Pharmacol. Exptl. Therap. 133: 343-350.

Torda, C., 1941, Effect of sodium citrate on the calcium content of

nerves. J. Cellular Comp. Physiol. 18: 127-128.

-85-



(428)

(429) -

(430)

(431)

(432)

% .(433)

(434)

(435)

(436)

(437)

(438)

(439)

(440)

Tracy, P.H., and H. A. Ruehe, 1930, Ursachen der Ausflockung
von Kaffeerahm. Creamery Milk Plant Monthly 19, Nr. 9: 36-42.

Tsai, C., and F. Hsu, 1930. The effect of intravenous injection of
sodium oxalate and citrate on the concentration of plasma calcium
and inorganic phosphorus. Chinese Jour. Physiol. 4: 265-272. -

Tsai, C., and F.Y, Hsu, 1930. The effect of intravenous injection
of sodium oxalate and citrate on the concentration of plasma calcium
and ionorganic phosphorus. Chinese Jour. Physiol. 4(3): 273-287.

Turner, W.A., et.al., 1932, Calcium- und Phosphorstoffwechsel
bei Milchkthen. V. Die relative Assimilation des Calciums von
Timothyheu erster und dritter Glite. Journ. Dairy Sci. 15: 267-
276.

Ueoka, Y., et.al., 1966. Freeze-dried fish. V., Effect of pretreat-
ment on the reconstitution of freeze-dried fish. Nippon Shokuhin
Kogyo Gakkaishi 13(11): 475-480.

Vaille, C., et.al., 1968, Effect of citrates on ehtylene glycol-induced
renal lithiasis. Ann., Pharm. Fr. 1968, 26(9-10): 593-598.

Vajda, G., et.al., 1969. Emulgent and stabilizer containing casein
for industrial food products. Hungarian Patent 156, 431.

Valassopoulo, A., 1923. Hemlytic action of sodium citrate. Bull. et
mem. Soc. med. d. hop. de Par. 47: 363-364.

Vallalat, L. T.E., 1966. Emulsion stabilizer for ice cream. French
Patent 1,456, 923.

Vignati, J., and M. Rauchenberg, 1936, Effects, action of sodium
citrate on disinfecting power of ethyl alcohol. Compt. rend. Soc.
de biol. 121: 1642-1643.

Vignati, J., and M. Rauchenberg, 1936. Influence of trisodium citrate
on hemolysis of erythrocytes by ethyl alcohol. Compt. rend. Soc.
de biol, 123: 165-166.

Vokac, Z., 1957. Bimodal distribution of the osmotic resistance of
erythrocytes and its biological significance. J. physiol.49: 414-417.

ven Euler, H., and W. Solodkowska, 1947. The pyruvic acid effect

in the blood of sarcoma-bearing animals after the administration of
antibiotics. Arkiv Kemi, Mineral., Geol 24A, No. 24, llpp.

-86-



(441)

(442)
(443)
(444)

- (445)

(446)

(447)

(4438)

(449)

(450)

(451)

(452)

(453)

(454)

Wagreich, H., and I, M. Tarlov, 1945, Studies on the strength of
fibrinogen-thrombin clots. Arch. Biocehm. 7: 345-352.

Walberg, V., and P.S. Lucas, 1943, Use of condiments in process
cheese. Quart. Bull. Michigan Agric. Exptl. Sta. 26(2): 122-124,
-
Walsh, V.G., and D. Harmsworth, 1926. Effect of clotting and of sodium
citrate on bactericiddl power of blood. Brit. J. Exper. Path. 7:
129-132.

Wassner, U.J., 1952. Sodium citrate intoxication as cause of trans-
fusion complications. Zentralbl. Chir. 77u: 513-519.

Watkins, E., Jr., 1953, Citrated blood in, experimental citrate intoxi-
cation during massive blood transfusion. S. Forum 4: 213-219.

Watts, E.C., 1942. The hydrogen ion concentration of solutions of
sodium citrate used for preservation of fluid blood. Sci. Ed. Jour.
Amer. Pharm. Assoc. 31(8): 249-250.

Wekka, Z., 1966. In vitro effect of certain anticoagulants (sodium
fluoride, sodium ditrate, sodium oxalate and heparin) on glucose
level in venous blood. Pol. Arch. Med. Wewn. 36(5): 675-680.

Wenner, W.F., and P,R, Nemours, 1932. The mucosa of the maxillary
sinus of the rabbit. The effect of acidosis and alkalosis on the changes
in ciliated epithelium and eosinophilic infiltration produced by
calcium precipitating substances. Arch. Otolaryngol. 15(2): 270-279.

Wierbicki, E., and M. G. Tiede, 1965. Meat-curing process and
composition. U.S. Patent 3, 215, 540.

Wilkinson, E.E.,.1947. Sodium citrate in treatment of lead encepha-
lopathy. Texas State J. Med. 43: 442-445.

Williams, C.T., 1958. Function of colloids in jelly confectionery.
" Confectionery Manuf., 3: 482-483.

Williams, J.W., 1930. Beziehung zwischen gallensauren Salzen, Choles-
terin, Natriumcitrat und Natriumcarbonat und der Toxizitat des
Pneumokokkus. I. Proceed. Soc. exptl. Biol. Med. 27: 637-639.

Williams, J.W., 1930, Die Wirkung von Na-Citrat auf die Hamolyse
durch Gallensalze. Proceed. Soc. exptl. Biol. Med. 27: 913-914.

Williams, J.W., 1930, Changes produced in certain constituents of
blood by dilutions of sodium citrate. Proc. Soc. Exper. Biol. &

Med. 27: 915-917.

-87-



(455)
(456)
(457)
(458)
(459)

(460)

(461)

(462)

(463)

(464)

(465)

* (466)

Wingfield, R, T., and K. M. Wilbur, 1949. Effects of electrolytes and
sugars on the erhtyrocytes of the turtle, Chelydra serpentma
Biol. Bull, 96: 9-16.

Winter, I,C., et.al., 1934, Effect of dinitrophenol, sodium citrate,
sodium bicarbonate, and citric-acid upon distribution of cholesterol.
Proc. Soc. Exp. Biol. and Med. 32(2): 262-264.

Wolf, E.P., 1923. Experimentelle Untersuchungen iber Entzundung.
II. Experimentelle chemische Entzindung in vivo. Journ. Exptl.
Med. 37: 511-524.

Wright, C. L., and H. E, Barber, 1969. Transport of L-histidine across
rat small intestine in vitro, an effect of semistarvation and cnergy
substrate requirements. Biochem. J. 115(5): 1075-1076.

Yagisita, M,, et.al., 1938. The treatment of Basedow's disease and
hyperthyreosis. Japan. J. Med. Sci. VIIL. Internal Med., Pediat.
Psychiat. 5: Proc.. 61-63.

Yague, J. L., 1956. Trisodium citrate as sulfonamide correction. Rev.
espan., enfermedad. aparato digest y nutricion 15: 738-740.

Yamane, I., and H., Koyama, 1967, Re-examination of growth-pro-
moting nutrients for L line cells in serum-free medium, Tohoku
J. Esptl. Med., 92(3): 311-323, !

Yoshida, H., 1924. Uber die Harnbildung in der Froschniere.
Pfligers Arch. d. Physiol. 206: 274-302.

Yoshimura, H., 1937, ‘I.Iber den S'aiurewéchsel im extravasalen Blut.
I. Studien uber das Blut-pH mittels der Glaselektrode. J. Biochemis-
try 21: 335-353,

Zadow, J.G., 1971, The influence of pH and heat-treatment on the
" colour and stability of ultra-high-temperature sterilzed milk,
Journal of Dairy Research 38(3): 393-401.

Zahradnicek, M., and J. Subert, 1968. Use of mixed indicators in the
control of drugs. IV, Determination of sodium citrate. Cesk. Farm.
17(8): 369-373.

Zahradnicek, M., and J. Subert, 1969. Acidimetric determination of

sodium citrate in an aqueous acetone medium. Acta Fac. Pharm.
Univ. Comeniana 1969, 17: 87-92.

-88-



(467) Zbinden, G., and S. Tomlin, 1968. In vitro assay of platelet adhe-
siveness with washed and tanned human red cells. Thromb. Diath.
Haemorrh, 20(3-4): 384-396,

(468) Zummo, C., 1934, Sur le métabolisme de 1l'azote (serie II) action d'un
sel alcalinisant (citrate de sodium)} sur le métabolisme azoté endo-
gene au cours d'une alimentation exclusivement lipidique. IV,
Arch, Internat. Phsyiol. 40(2): 129-139.

-89..



(469)

(470)

(471)

(472)

(473)

(474)

(475)

*(475a)

(476)

(477)

(478)

(479)

(480)

(481)

CALCIUM CITRATE
Bibliography.

Aiyar, S.P., 1937. Die Herstellung wertvoller Produkte aus Citrus-
friichten. Dep. Agric. Burma. Bull. Nr. 34: 1-6.

Anon., 1968. Canned vegetables other than those specifically regula-
ted, identity standard; order listing certain calsium salts as option- .
al ingredients in canned carrots. Fed. Regist. 05 Dec. 1968, 33(236):
18089-18090. '

Anon., 1968. Canned carrots. Identity standard; optional use of certain
calcium salts. Fed. Regist. 26 Sep.1968, 33(188): 14468-14469.

Bennet, A., and A. Ricevuto, 1937. Neues Verfahren zur Herstellung
von Calciumcitrat. Riv. ital. Essenze, Profumi Piante officin.
19: 44-46.

Chao, I., 1937. Reaction of the amphibian skeletal muscle to calcium
ion and the ionization of calcium citrate. Chinese J. Physiol. 12:
101-108. ‘

Clark, G.W. 1921. Die Wirkung von Citraten, Malaten und Phosphaten
auf das Calciumgleichgewicht und den Calciumgehalt des Blutes.
Proc. of the soc. f. exptl. biol. and med. 18: 165-166.

Deysher, E.F., and B.H. Webb, 1948. The chemical composition of
the crystalline deposit in evaporated milk. Jour. Dairy Sci. 31(2):
123-126.

Dickens, F., 1941. Citric acid content of animal tissues, with
reference to its occurrence in bone and tumour. Biochem. J.
35:1011-1023.

Dierbach, R., 1934, Behandlung von Kakao. French Patent 772 566.

Eriksen, S.P., et.al., 1963. Antacid properties of calcium, magne-
sium, and aluminum salts of water-insoluble aliphatic acids. J.
Pharm. Sci. 52: 552-556. .

Evenhuis, N., 1958. The heat stability of milk. II. Neth. Milk
Dairy J. 12: 64-73,

Ferrel, R.E., 1968. Preparation of a rice coating using corn sirup
and an organic acid or sugar, U,S. Patent 3, 384, 493,

Gould, I.A., and E. Leininger, 1947. Composition of the solids which
deposit from evaporated milk during storage. Quart. Bull. Michi-
gan Agric. Exptl. Sta. 30(1): 54-55,

Greenberg, D.M., and L.D. Greenberg, 1934. Befindet sich im Blut

eine unbekannte Verbindung von der Art des Calciumcitrats?
J. biol. Chemistry 99: }-}5.

-90-



(482)
. (483)
(484)

(485)

(486)
(487)

(488)

% (489)

(490)

(491)

(492)

(493)

* (494)

(495)

* (496)

% (497)

Harper; E.M.,, and N.S. Conway, 1948. Clotting of human citrated
plasma by gram-negative organisms. J. Path. Bact. 60: 247-255,

Heubner, W., et.al., 1938, Zur Calciumwirkung am Warmbliter.
Naunyn-Schmiedebergs Arch. exp. Pathol. Pharmakol. 189: 1-3,

Hoffman, J.J., and G. Blinick, 1958. Phosphorus-free calcium
supplements in pregnancy. Obstet. and Gynecol. 12(6): 694-698,

Japanese Patent 12 258/70. 1970. Pudding compositions.

Jaswal, A.S., 1970. Effects of various chemical blanchings on the
texture of French fries. Amer. Potato J. 47(1): 13-18.

Jungmann, K., 1934, Zur peroralen Calciumtherapie mit Calcium-
citrat. Med. Klinik 30: 130-131.

Katz, J.R., 1923, Weitere Untersuchungen iber den Antagonismus
zwischen Citrat und Calciumsalz bei biochemischen Prozessen an
‘Hand von Versuchen mit substituierten Citraten. Koninkl. Akad.
van Wetensch. Amsterdam, Wisk. en Natk., Afd. 32: 568-573.

Kollath, W., et.al., 1942, Growth and cell formation in vitamin re-
search, XVI. Rickets. Arch, exptl. Path. u., Pharmakol. 199:
113-131. "

Malkina, R. M., and S. M. Puchkova, 1965. Effect of various dietary
salts on the deposition of strontium-90 in the bones of rats.
Gigiena i Sanit, 30(9): 41-44.

McDonald, S.J., et.al., 1964. The effect of a large intake of calcium
citrate in normal subjects and patients with chronic renal failure.
Clin. Sci. 26(1): 27-39, )

Mitchell, H.S., et.al.,, 1939. Die Wirkung mehrerer Calciumsalze
auf die Ausnutzung von Lactose. J. Nutrit, 18:319-327.

Morris, H. A., et.al., 1969. Calcium citrate surface defect in
process cheese. Journal of Dairy Science 52(6): 900,

Nakajima, T., and J. Ootsuka, 1953. Influence of calcium citrate
upon calcium metabolism. Bull. Natl. Inst. Agr. Sci., Ser. G,
No. 6: 21-27. '

Netherlands Patent 6,607,121, 1966. Gelating agents.

Niepmann, W., 1961. Experiméntal studies in man on intesﬁnal
calcium resorption in relation to gastric acidity. Klin. Wochschr.
39: 1064-1070.

Packett, L.V., et.al., 1968. Mineral studies in ovine phosphatic uro-
lithiasis. J. Anim. Sci. 1968, 27(6); 1716-1721.

QY



2)

(498)

(499)

(500)

(501)

(502)

(503)

(504)

(505)

(506)

(507)

(508)

(509)

Peacock, M, , et.al., 1968. Effect of calcium administration and

deprivation on serum and urine calcium in stone forming and control
subjects. Brit., Med. J. 5607: 729-731.

Peterson, N.A,, and J.M. Crismon, 1961, Effect of citrate on ultra-
filtrable and ionic calcium concentrations in serum. J. Appl.
Physiol. 16: 1103-1108. :

Povalyaev, A, P,, et.al., 1963, Reducing entrance of strontium-90
into the organism by adding various calcium salts to the rations.
Materialy 3-ei [Tret'ei] Nauchn, -Prakt. Konf. po Radiats.
Gigiene, Leningrad, Sb. 1963: 60-61,

Puri, B.R., et.al., 1965, Stability of protein dispersions in milk.
II. Effect of salt balance on heat, rennet, and ethanol stability.
Indian J. Dairy Sci, 18(4): 126-129, '

Rose, D., and H. Tessier, 1959. Effect of various salts on the coagulatio
of casein. J. Dairy Sci. 42: 989-997.

Sager, R.H., and B, Spargo, 1955. The effects of a low-phosphorus
ration on calcium metabolism in the rat with the production of cal-
cium citrate urinary calculi, Metabolism, Clin, and Exptl. 4: 519-
530.

Schaffganz, K., 1966, Stabilizing the tartrate in wines for champagne.
German Patent 1, 216, 226.

Scharpf, L.G., Jr., and T.P. Kichline, 1969. Properties and chemical
characterization of a bloom on process cheese slices. Food Technol.
23(6): 835-837,

Schneider, H. A., and H. Steenbock, 1940. Calcium citrate uroliths
on a low-phosphorus diet. J. Urol. 43: 339-344,

Sciacca, N., 1933, Die Verunreinigungen des Calciumcitrats des
Handels. Riv, ital. Essenze Profumi 15: Nr. 2: 25-30.

Seekles, L., and W.T.G. M. Smeets, 1954, Instability of milk caused
by a rise in calcium-ion content. Investigations of the causes and
remedies of the instability of milk called "Utrecht instability."
Lait 34: 610-627. ’

Shear, M.J., and B. Kramer, 1928, Citrate, composition of bone;
properties of calcium citrate. J. Biol. Chem. 79: 161-175,

-92.



(510) Skramlik, E.v., 1952, ‘“"Dossansalz.'" Pharmazie 7: 585-586..

* (511) Taddei, I., 1953. Products producing decalcification and convulsion.
Boll. soc. ital. biol. sper. 29: 1431-1432,

(512) Terroine, E.P., and T. Reichert, 1929, Einflus von Mineralsalzen
auf den endogenen Stickstoffwechsel. Compt. rend. Soc. Biol, -
189: 1019-1020.

y

(513) Terroine, E.P., and T. Reichert, 1930. Die Wirkung der Salze
auf den Eiweisstoffwechsel. Einflus der Mineralstoffe auf die

Grose des endogenen Eiweisumsatzes. Arch. Int. Physiol.
32; 337-373.

% (514) Theopold, W., and W. Hennig, 1950. Effect of complex calcium
ditrate on the organism. Monatsschr, Kinderheilk 98: 311-314,

(515) Wolf, E.P., 1923, Experimentelle Untersuchungen uber Entzﬁndung.
II. Experimentelle chemische Entzundung in vivo. Journ. Exptl.

Med. 37: 511-524,

(516) Yanovsky, E., et.al., 1932, Calciumreiche Fruchte. Science 75:
565-.566.

-93.



POTASSIUM CITRATE
Bibliography

* (517) Barbieri, F.F., et.al., 1964. Sodium and potassium citrate salts
for the treatment of digitalis toxicity. Amer. J. Cardiol. 14(5):
650-657. :

(518) Boley, S.J., et.al., 1967. Potassium citrate and potassium gluco-
nate versus potassium chloride. Experimental evaluation of re-
lative intestinal toxicity [man]. J. Amer. Med. Assoc. 199(3):
215-217.

(519) Boyd, E.M., 1954. Expectorants and respiratory tract fluid. Phar-
macol. Rev, 6(4): 521-542,

(520) British Patent 1 221 183. 1971. Dehydrated soups.

(521) Cadwallader, D.E., Jr., and W.J. Husa, 1958. Isotonic solutions.
VI. The permeability of red corpuscles to various salts of organic
acids. J. Am. Pharm. Assoc. 47: 705-71l.

(522) Cicardo, V.H., 1950. Arterial hypertension obtained by excitation
' of spinal cord with salts of potassium or sodium citrate. Rev.
. Soc. argent. biol. 26: 46-55,

(523) Correll, J.T., 1941l. Biologic response of chickens to certain organic
acids and salts with particular reference to their effect on ossification.
J. Nutrition 21: 515-525.

(524) Davis, W.C., and D. L. Tourneau, 1967. Effect of salts on sloughing
of potato slices previously soaked in distilled water. Amer. Potato
J. 44(10): 355-362.

(525) D'yachenko, P.F., and N, A, Mitina, 1967. Potassium and sodium in
a modified defatted milk for nurslings. Moloch. Prom. 28(3):
16-17. ’

(526) Falbriard, A., et.,al., 1956. Metabolic effects of an inhibitor of car-
bonic anhydrase associated with an overload of potassium. Rev.
frang. etudes clin. et biol. 1: 29-38.

(527) Fertitta, S., et.al., 1960. Note on experimental cardiac arrest caused
by acetylcholine and potassium citrate. Minerva Cardioangiol 8:

458-460, '

(528) German Patent 577 238, 1923, Verfahren zur Erhohung der Back-
fdhigkeit von Mehl,

-94-



(529)

* (530)
(531)
* (532)

* (533)
* (534)
(535)
(536)
(537)
(538)

(539)

(540)

Gott, V. L., 196l. The metabolic changes occurring in the canine
heart during rigor associated with potassium citrate and anoxic
arrest. Fed. Proc. 20(1 Pt.1): 127.

Hazard, R., et.al., 1956. Salts of potassium and digitalin.
intern. pharmacodynamie 105: 33-48.

Arch.

Helbig, D., 1962.
cardioplegia.

The metlabolism of the heart in hypothermia and
Fortschr. Med. 80: 283-290,

Helmsworth, J.H., et.al., 1959. Myocardial injury associated with
asystole induced with potassium citrate. Ann. Surg. 149: 200-206.

Hewitt, E. A., et.al. ,» 1937. The effects of various sodium, potassium
and calcium salts on respiration and blood pressure in the dog. J.
Am. Vet. Med. Assoc. 44: 555-570,

Horimai, T., 1960. Myocardial metabolism, tissue respiration, and
cholinesterase activity during cardiac arrest induced by cardio-
plegic agents. Nippon Kyobu Geka Gakkai Zasshi 8(11): 1065.

Hubka, M., 1961. The importance of asystole induced by potassium
citrate in heart surgery with extracorporeal blood circulation.
Lek. Prac. 1: 1-71.

Hunt, J.N., and M. T. Knox, 1964. The action of potassium oleate and
potassium citrate in slowing gastric emptying. J. Physiol. 171(2): -
247-253,

Iovino, A., and P. Perrotta, 1969. Clinical study of a new pharma-
ceutical mixture in acute infectious diarrhea in infancy. Gazz. Med.
Ital. 128(10): 574-583.

Isselhard, W., et.al., 1965. Comparison of the metabolism of the
heart by various methods of artificial cardiac arrest. Arch. Ges.
Physiol. 286(4): 336-371.

Jackson, D.C., 1956,
biochemical abnormalities.

An unusual case of aminoaciduria with other
Med. Jour. Australia II 43(7): 256-264.

Katz, J.R., 1923, Weitere Untersuchungen uber den Antagonismus
zwischen Citrat und Calciumsalz bei biochemischen Prozessen an
Hand von Versuchen mit substituierten Citraten. Koninkl. Akad.
van Wetensch. Amsterdam, Wisk. en Natk. Afd. 32: 568-573.

-95.



(541) Keith, N.M., and M. W, Binger, 1935. Diuretische Wirkung der
Kaliumsalze. J. Amer. med. Assoc. 105;: 1584-1591.

(542) Kracauer, P., 1966. Artificial sweetener composition. U.S. Patent
3, 285, 751.

(543) Lanford, C.S., 1942. Effect on growth and calcium assimilation of
citric acid-potassium citrate mixtures. J. Nutrition 23: 293-300.

(544) Lew, M.S., et.al., 1946. Nitrogen metabolism of preschool children.
Jour. Nutrition 31(6): 665-673.

(545) Loehr, B., et.al. -, 1960. Electron microscopic studies on the myo-
' cardium of the dog in experimental cardiac arrest induced by potas--
sium citrate and anoxia. Arch. Kreislaufforsch 33: 108-137.

(546) Lumiére, A., and S. Sonnery, 1935, Propiétés anticoagulantes des
produits de pyrogénation de l'acide citrique. Compt. Rend. Soc.
Biol. 120(30): 213-214.

(547) Matouschek, E., and R. Boewering, 1968. Urine acidification in
persons with uric acid calculi. Klin., Wochenschr. 46(18): 1012-1014.

* (548) McFarland, J.A., et.al., 1960. Mpyocardial necrosis following elec-
tive cardiac arrest induced with potassium citrate. J. Thor. Cardiov.
Surg. 40: 200-208.

(549) McKey, B.V., et.al., 1946. Phosphorus metabolism of preschool
children. Jour. Nutrition 31(6): 657-664.

(550) Meyer, F. L., and M. L.. Hathaway, 1944. Further studies on the vi-
tamin C metabolism of preschool children. J. Nutrition 28: 93-100.

(551) Netherlands Patent 6,607,151, 1966. Diuretic compositions.

(552) Okamura, K., and Y. Niitsu, 1961, Studies on the "Kamaboko'' and the
fish sausage products. XVI. The special concentration of salt im-
peding the Kamaboko formation, (7) Effects of sodium citrate, di-
ammonium citrate and potassium sodium tartarate. Bull. Japanese

Soc. Sci. Fish. 27(8): 742-747.

(553) Papadimitriou, D., 1961, The morphological picture of the nerve cells
in ischemia and following the supplementary action of potassium
citrate according to studies on the rabbit brain. Virchow Arch.
Path, Anat., 334: 12-24.

-96-



(554)

(555)

* (556)

(557)

(558)

(559)

(560)

(561)

(562)

(563)

(564)

* (565)

Pardee, A.B., and V.R. Potter, 1949. Factors affecting the mainten-

ance of oxidative phosphorylation in a kidney homogenate system.,
J. Biol. Chem. 181: 739-753,

Pirami, E., 1931, Intramuscular injections of sodium and potassium
citrate in rickets. Arch, ital. di sc. med. colon. 12: 193-217.

Redo, S.F., 1959. An evaluation of various cardioplegic methods
utilizing isolated perfused guinea pig hearts. Surg. Gynecol.
and Obstet. 108(2): 211-222.

Schimitz, R.E., and J.S. Hill, 1945, A'study of alcohol-citrate in-
compatibility. J. Am. Pharm. Assoc. Practical Pharm. Ed. 6:
280-283. ‘ _

Solomon, J.J., et.al., 1966. Artifacts induced by potassium citrate

in chick embryo cells resembling Rous sarcoma viru foci. Avian
Dis. 10(1): 94-97,

Speer, J.H., et.al., 1929, | Sodium and potassium balances, when
used as citrates in acidotic and rachitic conditions in rats. J. Am.,
Pharm; A. 18: 225-228.

Steckelmacher, P., 1969. The disappearance of a phosphate calcium
urate stone under the influence of Uralyt U [ a mixture of potassium
citrate, sodium citrate, and citric acid]. Acta.Urol. Belg. 36(3):
288-294,

Tamate, R., and F. Ohtaka, 1969. Studies on frozen storage of milk,
II. Effects of the addition of various salts, removal of ionic calcium
and treatment with ultrasonics on the qualitu of frozen milk. Japa-
nese Journal of Dairy Science 18(2): A37- A47.

Telivuo, L., 1961. Effect of some saccharides. on the recovery of the
heart after elective cardiac arrest with potassium citrate. Ann.
Chir.Gynaec. Fenn. 50(Suppl. 103); 1-75,

Telivuo, L., 1961. Elective cardiac arrest with potassium citrate.
Some considerations. Acta Chir Scand 122: 226-228.

Tountas, C., et.al., 1960. Experimental observations on cardiac arrest
induced by anoxia or potassium citrate injection. Bull. Soc. Int.

Chir. 19: 190-20,

Vaille, C., et.al., 1968. Effect of citrates on ethylene glycol-induced
renal lithiasis. Ann, Pharm. Fr. 26(9-10): 593-.598, : :

-97.



(566) Voegeli, M. M., and H.J. Gorsica, 1964, Preservation of red meat
color. U.S. Patent 3,154, 421.

% (567) Wade, J.D., et.al., 1962. The effects of potassium citrate arrest on
the dog's heart. Scottish Med. Jour. 7(7): 306-310.

* (568) Wasserman, F., et.al., 1959. Comparative effect of 15 per cent
potassium chloride and 30 per cent potassium citrate in resusci-
tation from ventricular fibrillation following acute myocardial
infarction. An experimental study. J. Thoracic Cardiovascular
Surg. 38: 30-39.

(569) Watson, E.K., et.al., 1945. Calcium metabolism of preschool
children. J. Nutrition 30: 259-268.

(570) Weber, G., 1932. Uber die Einwirkung verschiedener Salze auf
den N-Stoffwechsel des Sduglings. Arch. Kinderheilk 97(3): 160-167.

(571) Weirich, W. L., et.al., 1960. The effect of elective cardiac arrest
induced by potassium citrate and acetylcholine on ventricular function.
Surg. Forum 10: 528-532.

(572) Willman, V,L., et.al., 1959. Depression of ventricular function
following elective cardiac arrest with potassium citrate. Surgery
46:.792-796.

(573) Wolf, E.P., 1923, Experimentelle Untersuchungen iber Entzﬁndung.

II. Experimentelle chemische Entziindung in vivo. Journ. Exptl.
Med. 37: 511-524.

-98-



(574)
(575)

(576)

(577)

(578)
* (579)

* (580)

* (581)
(582)

* (583)

(584)
(585)
(586)

(587)

TRIETHYL CITRATE
Bibliography

Baldwin, R.E., et.al., 1968. Ingredient effects on meringues
cooked by microwaves and by baking. Food Technology 22(12):
1573-1576.

Golaz, M., et.al., 1967.  Mechanistic toxicology of triethyl citrate
in mouse fibroblast cells by liquid scintillation techniques. J.
Pharm. Sci. 56(10): 1252-1260.

Harrel, C.G., and H. A. Baeder, 1958. Nondusting egg-albumen
produet. U.S. Patent 2, 850, 394,

Jaminet, F., 1962. Identification of poly(vinyl chloride) plasticizers,
such as citrates and phthalates, by adsorption chromatography.
Atti. Conv. Intern. Mater. Plast. Confezionamento Prod. Farm.,
2nd, Milan 1962: 49-58.

Kleiman, M., 1970. Control of apple storage scald with diphenylamine
compositions. U.S. Patent 3,526, 520,

Kogan, L., et.al., 1966. Detection of triethyl citrate and triacetin
in liquid and dried egg whites. Cereal Chem. 43(4): 470-474.

Meyers, D.B., et.al., 1964, Toxicity of plastics used in medical
practice. II. Toxicity of citric acid esters used as plasticizers.
J. Pharm. Sci. 53(7): 774-777.

Neurath, G., et.al., 1968. Natural occurrence of ethyl citrates. Z.
Lebensm. -Unters. Forsch. 136(5): 284-289:

Pinnow, J., 1929. Uber Johannisbeerwein. Ztschr. Unters. Lebens-
mittel 58; 331-342,

Rosenbluth, S.A., et.al., 1967. Growth changes in mammalian cell
cultures by plastic additives (effect of triethyl citrate). J. Biomed.
Mater. Res. 1(2): 197-211.

Schoch, T.J., and J.A. Korth, 1965. Confectioners' molding starch.
U.S. Patent 3,226, 239,

Sutton, W.J. L., 1960. Protein-base whipping compositions. U.S.
Patent 2, 929, 715. : '

Taufel, K., and U. Behnke, 1958. Analysis of citric acid. II. The
behavior of triethyl citrate. Ernahrungsforschung 3: 52-57.

Wandel, M., and H. Tengler, 1965. Chromatographic identification of
plasticizers. Analysis of citric acid esters and sebacic acid esters.
Kunstst off-Rundschau 12(10): 559-564,

-99.



STEARYL CITRATE
= Bibliography

(588) Calbert, C.E., et.al., 1951. Digestibility of stearyl alcohol,
isopropyl citrates and stearyl citrates; effect of these materials
on rate and degree of absorption of margarine fat. Food Res.
16: 294-305. :

* (589) Deuel, H.J. Jr., et.al., 1951. Toxicological studies on isopropyl
and steryl citrates. Food Res. 16(3): 258-280.

TRI-ISOPROPYL CITRATE
Bibliography

(590) Calbert, C.E., et.al., 1951. Digestibility of stearyl alcohol,
isopropyl citrates and stearyl citrates; effect of these materials
on rate and degree of absorption of margarine fat. Food Res.
16: 294-305.

* (591) Deuel, H.T., Jr., et.al., 1951. Toxicological studies on isopropyl

»

—~ ** and steryl citrates. Food Res. 16(3): 258-280.

(592) El-Negoumy, A.M., and E. G. Hammond, 1962. Effect of antioxidants
on the flavor of cold storage butter. J. Dairy Sci. 45: 848-853.

(593) Hill, L.M., et.al., 1969. Effect of antioxidants and synergists on
peroxide decomposition in milk fat. J. Dairy Sci. 52(12): 1914-1916.

MONOISOPROPYL CITRATE
Bibliography

(594) Harris, B.R., 1959. Egg products with improved whipping qualities.
U.S. Patent 2,902, 372.

-100-



