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Acute Harmful Effects after Single Intravenous Dose of
Cadmium Fluoride in Rats (First report)
— Lethal dose, severe hepatic damage, renal injury,
abnormal serum electrolytes and metabolic acidosis—

Kazuya Adachi, Tomotaro Dote, Emi Dote, Go Mitsui and Koichi Kono

Department of Hygiene and Public Health, Osaka Medical College, Osaka 569-8686, Japan

Abstract

Cadmium fluoride (CdF,) is commonly used as an insulator for super-high-speed mass telecommunications equipment,
and there is a considerable risk that industrial workers will inhale CdF, particles. Despite the possibility that acute expo-
sure can cause harmful systemic effects, there are no studies to date that address the health consequences of acute CdF,
exposure. This study therefore aimed to determine the acute lethal dose of CdF, and its effects on various target organs,
including the liver and kidney. We also determined the effect of CdF,on serum electrolytes and acid-base balance. The ef-
fective lethal dose was determined and dose-response study was conducted after intravenous administration of CdF, in
rats. The 24h LDs, of CdF, was determined to be 3.29 mg/kg. The dose-response study used doses of 1.34, 2.67, 4.01 mg/
kg CdF.. Saline or sodium fluoride solution were used for controls. Severe hepatocellular injury was induced at doses
greater than 2.67 mg/kg, as demonstrated by AST and ALT activities greater than 1,500 IU/L in rats injected with a dose
of 4.01 mg/kg. Acute renal failure was induced at doses greater than 2.67 mg/kg. Decreased serum Ca, increased serum K
and metabolic acidosis were induced at a dose of 4.01mg/kg. It was suggested that decreased serum Ca was caused by the
exposure to ionized F. CdF; has the strongest lethal and hepatic toxicity among all Cd containing compounds.

Keywords : cadmium fluoride, intravenous injection, acute lethal toxicity, liver and renal dysfunction, hypocalcemia,
metabolic acidosis
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Fig. 1 The values of serum hepatic enzyme activities and glucose 5 hours after single intravenous injection

of saline, NaF (2.23 mg/kg) or CdFy(1.34, 2.67, 4.01 mg/kg).

Mean = SD; n=6, One-way

ANOVA, Fisher’s protected LSD ; *P < 0.05 vs. saline

Table 1 Numbers of died rats 24 hours after single intravenous injection of CdF, (1.34, 2.67, 4.01mg/kg)

CdF, mg/kg 222 | 241

2.81

3.21 3.29 4.01 5.35

Number of died rats 0 0

2

2 3 4 5

Table 2 Serum BUN and Cr 5 hours after single intravenous injection of saline or CdF- (1.34, 2.67, 4.01 mg/kg).

CdF, (mg/kg)
Saline 1.34 2.67 4.01
BUN (mg/dl) 15.9+6.6 17.2+£2.6 21.7+1.6 26.8+62"
Cr (mg/dl) 0.49 +0.04 0.42+£0.04 0.42+0.04 0.55 +0.09

Mean £ SD ; n=6; ANOVA ; Fisher’s protected LSD ;*P<0.05 vs. saline.
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Table 3 Serum electrolytes 5 hours after single intravenous injection of saline or CdF»(1.34, 2.67, 4.01 mg/kg).

CdF, (mg/kg)
Saline 1.34 2.67 4.01
Na (mEq/1) 144.8+1.7 | 144.0+2.1 1443 +0.8 144.8+ 1.7
K (mEqg/1) 438+0.44 | 452+0.48 4.62+0.34 5.74+£0.68"
Ca (mg/dl) 11.9+035 | 11.7+0.08 | 11.3+041* 11.4+0.15%
P (mg/dl) 84+12 9.4+0.5 9.1+£0.3 10.0+1.4%
Anion gap (mEq/1) 13.5+22 13.0+ 1.8 13.6+14 151+1.9

Mean £+ SD; n=6; ANOVA ; Fisher’s protected LSD ;*P <0.05 vs. saline.

Table 4 Blood gas values 5 hours after single intravenous injection of saline or CdF, (1.34, 2.67, 4.01 mg/kg).

CdF, (mg/kg)
Saline 1.34 2.67 4.01
pH 7.38+0.04 7.41 +£0.04 7.41 £0.06 7.37+0.07
PCO, (mmHg) 47.6 £10.1 439+£42 353+5.6% 35.7+11.3%
PO, (mmHg) 106.6 + 29 107 £ 15 126 + 21 143 +53*
HCO;™ (mmol/1) 254+18 27.4+2.0 219+1.1% 20.1 £3.5"
Base excess (mmol/l) | 0.42+0.78 | 0.56+1.05 1.98 £1.37 423+2.05"
Mean+SD; n=6; ANOVA ; Fisher’s protected LSD ; *P<0.05 vs. saline.
R Z =

D LDy & 3.29 mg/kg. LDy I3 4.09 mg/kg T > 72,

@ 1)AST, ALT 132.67 BX1U°4.01 mgkg HiZBw
Tary bu—VEIZKL EA L7 m-AST 3 £ U'LDH
13 4.01 mg/kg HIZBWT EA L7z, MAEEIX2.67 B X
0°4.01 mg/kg HEIZBWTIKT L7z (Fig. 1), L. ¥V
CUBICIEH O 2% EE o7 BUNB X UCr i
4.01 mg/kg BEIZBWT LA L7z(Table 2)o K BLUP
13 4.01 mg/kg BIZBWT LA L, Cald 2.67 3£ 08401
mg/kg FEICBWTIRT L7z, Anion gap (34.01 mg/kg
FEIZBWT RS L7z (Table 3)s PCO, #EUHCO; I
2.67 5507401 mg/ke BEIZBVTET L, PO, 11401
mg/kg HEIZBWT EA L7, F7-Base excess i3 4.01
mg/kg FIZBWT EH L7 (Table 4), ii)REIZETOD
CAR, B RICBWTKT L7z, K=E1E2.67 B X 1M4.01
mg/kg BEICBW T T L7z, Na ®=134CTo CdF, #5-#
WBWTIK T L7z Cr 7 7 7 ¥ A(Cer)id 4.01 mg/kg
FEICBWTIRT L7z NAG - Cr ) (NAG/Cr) 13 2.67 B
£ 074,01 me/kg BEIZ BT E5 L 72 (Table  5)o CdFs

4.01 mg/kg FEIZBWTBUN, MiEK BEIFPIE AL,

IM#E Ca lZ&F L7z, NaF B W TILE Ca 3T L.
i P (3 E5F- L 7= (Table 6) o

CdF, @ ##{E LD (3.29 mg/kg) 13 ML 7 ¥ I 7 425
mg/kg). LA F IV 4 (55mgkg). BRI FI YA
(5.5 mg/kg) 12 LAR S s BIEEE 2R L72[4, 14, 9]0
JFREEIZOWTIHIZIFRBED Cd # & H T 485D F 3
LRI NI AIZOWTOHEND Y [6, 7, 8, 9.
FNEREL LA FBEZEO EALMBEOERT 205,
HEOFEEL AL EEZ LN, BEEICOWVWTIE
JREB LU Cer DIKT. BUN BL U Cr @ 5 & 0 REk
RIS, 9, 1317 5 DIRHEB L O"NAG/ Cr O 15 &
DIRMEREEL0, 112 AL, METAFRIZOWTIE
RRBET ¥ F— 3 22T IR EOREEZRLTEBY,
BREEICER T2 EE 2 5N, M CallEDKTIC
DWW TIIRBWFOF & Caf 4 ¥ DiEAIT L) AHEME
DCaF, DR ENE-DET T EHESINTEBDY
[12]. CAF, DB XU NaF CEHEENDLF A 4> DS
AR STz,

R
CdF, Ot Cd b e TR bM<, mERIF
fad, EHEUBLOREET Y P2 A2 A&7, 72
MiEA N7 LOETIEF A F ¥ OEEIRE I N,



7 oAb F 3T AEFIRAR G- R O SEEE G 1 )

403

Table 5 Urinary excretion values, Ccr and NAG + Cr ratio 5 hours after single intravenous injection of saline or CdF»

(1.34,2.67, 4.01 mg/kg).

CdF, (mg/kg)
Saline 1.34 2.67 4.01

Urine volume (ml) 3.45+0.1 1.85+0.3* 1.62 +0.5% 1.23 £0.5*
K (mEq) 0.43+0.1 0.36+0.1 0.22+0.1% 0.19+0.1*
Na (mEq) 0.66 £ 0.1 0.23 +£0.06* 0.16+0.1* 0.04 £0.03*

Glucose (mg) 037+£04 0.37+0.1 1.75+£2.5 240+£2.7
Ccr (ml/min) 0.72+0.15 0.81£0.09 0.73+0.21 0.56+0.12
NAG/Cr (U/g) 51.2+9.7 62.6 +15 69.2 £26 71.2 £24%

Mean+SD; n=6; ANOVA ; Fisher’s protected LSD ;*P<0.05 vs. saline.

Cer:

creatinine clearance NAG : N-acetyl-8-D-glucosaminidase NAG/Cr : NAG - Cr ratio

Table 6 Serum BUN, Cr and electrolytes 5 hours after single intravenous injection of saline, NaF (2.23 mg/kg) or CdF2

1))

2)

3)

4)

5)

6)

7)

(4.01 mg/kg).
Saline NaF CdF,
BUN (mg/dl) 15.9+6.6 17.0£2.5 26.8+£6.2*
Cr (mg/dl) 0.49+0.04 0.53+0.18 0.55+0.09
K (mEq/1) 4.38+0.44 4.73+0.22 5.744+0.68*
Ca (mg/dl) 11.9+0.35 11.3+£0.21°* 11.4£0.15*
P (mg/dl) 8.4£1.2 10.6+0.8* 10.0+1.4*

Mean+SD; n=6; ANOVA ; Fisher’s protected LSD ;*P<0.05 vs. saline.
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