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Chromium concentration and half-life in rats biological samples after intravenous
administration of soluble trivalent and hexavalent chromium compounds.

Yong-Lae Kim - Chy-Nyon Kim” + Jachoon Roh”*

Pohang Works, Pohang Iron & Steel Co., Ltd, Institute for Occupational Health, College of medicine, Yonsei University”

Chromium exposure can be in the forms of environmental
poliution and oceupational exposure, The harmful effects of
chromium on the body greatly differ depending on its valence
or solubility. Accordingly, the recommended permissible
exposure Hmit for each chromium compound is different,

This study vestigated the increase or decrease of
distribution and excretion of total chromium  exposed
simuttaneously the soluble Crt6 and Cr+3 compounds.

There were no differcnce of total chromium concentration
in plasma, red bloods cells, urine, organs between simul-
taneously injected and individually injected soluble Cr+6 and
Cr+3 compounds. The chromium clearances in urine also
showed that there were two phases in the two groups. In the
first phase, biological haif lives of the total chromium of the
two groups have been similar within 24 hr., but in the second
phase, biclogical half life of the group injected simultane-
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ously was 62.7 hr. and was less than that of the other group's
188.3 hr. The average concentration of tofal chro- mium in
plasma was same with the conirol, and that of RBCs was
0.218 nmoi/ml and was slightly increased in comparison with
0.121 nad/nf of the control, which was ot statistically
significant,

As a result, there were no differences of distribution and
excretion of chromium between the group exposed sim-
ultaneously and the other group exposed separately the
soluble Cr+6 and Cr+3 compounds. The biological half life of
chromium of the former group in urine was less than that of
the other group.

Key Words : Soluble Cr+6, Soluble Cr3, Intravenous
injection, Biological half life monitoring
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Table 1. Experimental groups and doses of chromium compounds in rats
Group i Dose of intravenous injection
of rats
Soluble Cr(VI+II) 6 651.86(2.194)°
compound Cr(VI) 6 212.99(1.097)
Cr(1I0) 6 438.87(1.097)
Control - 2 -

a, ng/kg rat; b, pmol Cr/kg rat
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Table 2. Operating conditions of flameless atomic absorption Spectrophotometer

Descriptions Time(second) Conditions
Lamp wavelength - 357.9 nm
Spectral bandwidth - 0.2 nm
Lamp current - 9 mA
Dry temperature 10 120 T
Ashing temperature 8 1,000 T
Atomize temperature 39 2,600 C
Injection volume - 15 b

Table 3. Operating conditions of flame atomic absorption spectrophotometer

Descriptions Conditions
Lamp wavelength 357.9 nm
Spectral slit width 0.2 nm
Lamp current 7 mA
Fuel acetylene
Support air
Flame stoichiometry reduction
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mixed group, injected 2.194 smol Cr/kg rat; not mixed group, injected 1.097 smol Cr/kg rat

Figure 1. Chromium concentration in plasma of rats attained at time intervals
after intravenous injections of potassium chromate and chromium

nitrate(111).
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Table 5. The concentration of total chromium in red blood cells of rats following
intravenous injections of soluble chromium compounds

exgousnuie?f:jm) Soluble Cr(VIHIY'  Soluble Cr(VI)®  Soluble Cr(I)’  Control

2 55110512°  48750457)  0313(0.029) 0281

6 5.411(0.442) 4785(0462)  0.284(0.184) 0.160

12 4.179(0.237) 3.6440.726)  0.106(0.054) 0.087

24 3.387(0.849) 3.166(0.192)  0.184(0.085) 0.109

48 2.479(0.237) 23440.650)  0.082(0.010) 0.389

7 2.181(0.457) 1.805(0.012)  0315(0.044) 0.258

9% 1.684(0.325) 1.706(0.120)  0.230(0.045) 0212
Mean 3.547(1.521) 3.074(1281)  0231(0.198)  0.214(0.106)

unit, nmo/m¢ RBCs; a, mixed group (injected 2.194 smol Cr/kg rat);
b, not mixed group (injected 1.097 zmol Cr/kg rat); c, mean(SD);

n=6 (control, n=2)

Table 4. The concentration of total chromium in plasma of rats following intravenous
injections of soluble chromium compounds

exl;rolrsnui e?l?(irs) Soluble Cr(VI+II)" Soluble Cr(VI)* Soluble Cr(II)’  Control
2 17750.182°  1123008)  7.638(0.376) 0077
6 48020.731)  0925(0103)  4497(0.049) 0,139
12 2.967(0.333) 0.671(0.047) 2.846(0.209) 0.071
24 1.865(0.433) 0.419(0.023) 1.625(0.150) 0.054
48 0.888(0.186) 0.185(0.019) 0.724(0.040) 0.052
72 0.390(0.135) 0.072(0.013) 0.273(0.059) 0.075
% 02190.081) 00140004  0.132(0.055) 0012
Mean 2.535(2.647) 0.428(0.421) 2.233(2.586) 0.069(0.038)

unit, nno/mé plasma; a, mixed group (injected 2.194 pmol Cr/kg rat);
b, not mixed group (injected 1.097 z:mdl Cr/kg rat); ¢, mean(SD);

n=6 (control, n=2)
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Time after exposure(h)

mixed group, injected 2.194 pmol Cr/kg rat; not mixed group, injected 1.097 xmol Cr/kg rat

Figure 2. Chromium concentration in red blood cells of rats following intravenous
injections of potassium chromate and chromium nitrate(111).

Table 6. Urinary excretion of total chromium in rats following intravenous injections of
soluble chromium compounds

exgo?uie?g;s) Soluble Cr(VIHII)"  Soluble Cr(VI’  Soluble Cr(I  Control
6 89.773(8.002°  36016(2.559)  39.388(9.224) 0.677

12 14.429(1.118) 9578(1399)  10.288(2.128) 1.290

24 6.838(0.752) 4,612(0.139) 3.723(0.103) 1.496

48 4.564(0.179) 4211(1.078) 2.917(0.730) 0.679

7 2.962(0.210) 3.183(0.688) 2.436(1.117) 0.340

9% 3.246(1.370) 4671(0.928) 2.101(0.016) 0.344

Total amount(xnd) — 121.812 62271 60.853 4.826

unit, xmo/ g creatinine; a, mixed group (injected 2.194 zcmol Cr/kg rat);
b, not mixed group (injected 1.097 zmol Cr/kg rat); ¢, mean(SD);
n=6 (control, n=2)
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Figure 4. Chromium clearance from urine following intravenous injections
of soluble chromium compounds.
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Table 7. Chromium concentration in organs after 96 hours following intravenous
injections of soluble chromium compounds

Organs Soluble Cr(VI+II)*  Soluble Cr(VI)®  Soluble Cr(I)" Control
Kidney 00320014° 00440056  0.026(0.005) 0.021
Spleen 0.082(0.044) 00540064)  0.053(0.034) 0.042
Liver 0.011(0.004) 0.013(0.019) 0.005(0.002) 0.008
Lung 0.039(0.022) 0.030011)  0.022(0.009) 0.019

unit, mo/ g organs; a, mixed group (injected 2.194 smol Cr/kg rat);
b, not mixed group (injected 1.097 smol Cr/kg rat); ¢, mean(SD);

n=6 (control, n=2)
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Table 8. The total amounts of chromium in rats feces following intravenous injections

of soluble chromium compounds

Time after

seniepialisis) Soluble Cr(VI+II)*  Soluble Cr(VI)" Soluble Cr(I)’  Control
6 0.045(0.009)° 0.023(0.006) 0.046(0.033) 0.032
12 0.036(0.002) 0.047(0.010) 0.032(0.029) 0.031
24 0.161(0.062) 0.120(0.038) 0.135(0.028) 0.062
48 0.181(0.024) 0.323(0.008) 0.279(0.080) 0.176
n 0.185(0.113) 0.361(0.005) 0.248(0.159) 0.062
96 0.207(0.105) 0.360(0.036) 0.218(0.073) 0.179
Total amount 0.815 1.234 0.958 0.542

unit, £¢mo; a, mixed group (injected 2.194 pemol Cr/kg rat);
b, not mixed group (injected 1.097 zmol Cr/kg rat); ¢, mean(SD); n=6 (control, n=2)
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