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A Study on absorbing the Cr(VI) in the body and clearance
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The CrOs mostly used in plating, metal surface disposal,
leather, cosmetic manufacturing, as an experiment material by
repeatedly inhaling and exposure the male S.D. rats at a 0.00
0.20, 0.50, 1.25 mg/m' concentration (particle size: 0.5-5.0 m
aerosol) 6hours a day, 5days a week in 13weeks comparing
with 2weeks, 8weeks of recovery group about the noxiousness
of the experiment animal and the reduce scale of the CrOs in
the internal organ especially in blood and respiratory organ
with the period of convalescent and clearance. The
experiment results which we received are as follows.

1. In blood the RBC, HGB and HCT experiment, rats with
0.20, 0.50 mg/m' concentration showed that there were some
decreases but not dependent. The kidneys absolute weight
compared with control group was reduced intentionally
(p<0.05) and the lungs absolute weight compared with control
group showed intentional increase (p>0.05).

2. After the exposure of the experiment material, the whole
blood, blood plasma and red blood cell in blood by (x); the

[.A &
YA =4S 7] 5 53] A9 0.001 7 500m (T

HEY 12003 29 13, A 12003 4¢3
T IAAR DAY (WA FHT BAF 1048 AJHIEAATA A

period of convalescent, per (y); the decreasing of Cr
concentration, was y = 66.51 ¢ *®™ y =67.2 ¢ *'™ y = 70.01
e %% in 050 mg/m' exposure concentration by calculating the
clearance coefficient of correlation, and the half life (day) was
estimated 12.0, 6.86, 23.0 each.

3. After the exposure of the experiment material, the expe-
riment animals lung, liver  and kidneys by (x); the period of
convalescent, per (y); the decreasing of Cr concentration, was
y = 1808 e %9 'y =1202 ¢ %™ 'y = 67.61 €% in 050
mg/m exposure concentration by calculating the clearance
coefficient of correlation, and the half life (day) was estimated
140.6, 23.3, 23.7 each, and including lung, liver with all of the
experiment internal organs, the Cr clearance decreased as the

exposure concentration increased.

Key Words : CrOs, NOEL, clearance, chromium, Cr(VI), inhala-

tion toxicity
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Table 1. Experimental design on the study of 13 Weeks inhalation toxicity of Chromium trioxide (CrO?)
. Dose .
Chemical Group (ng/m) Sex No. Animal No.
Group 0 (Control) 0 Male 20 1001-1020
Cr Group 1 (Low) 0.20 Male 20 1101-1120
Group 2 (Medium) 0.50 Male 20 1201-1220
Group 3 (High) 125 Male 20 1301-1320
Table 2. Operating condition of graphite furnace atomic absorption spectrophotometer
Description Time (second) Condition
Lamp wavelength 357.9 nm
Spectral bandwith 0.7 nm
Lamp current - 9 mA
Dry temperature 10 110 C
Ashing temperature 5 600 C
Atomize temperature 28 2300 C
Injection volume - Blood : 1510
Tissue, Urine : 1040
Interal(argon) flow 250mé/min
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Measurement time (sec)
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Table 3. Concentration of total Chromium by exposure groups
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Concentration of chromium (mg'm’)

Groups Establishment Upper Lower Mean + SD
Control 0.00 0.00 0.00 0.0 £00
Group 1 0.20 0.34 0.16 0.23 + 0.04
Group 2 0.50 0.76 0.34 0.49 £ 0.07
Group 3 1.25 1.70 0.62 1.15 £ 0.21




Table 4. Particle size distribution analysis of exposure Chromium trioxide

Stage No. (ym)

Particulate Mean (mg)

Ratio (%) Total (%)

0(11.0 = ) 0.00 0.00 100.00
1(7.00 = 11.0) 0.01 0.68 99.98
2 (470 7 7.00) 0.04 2.74 99.30
3 (330 _ 470 0.01 0.68 96.56
4 (210 ~ 3.30) 0.15 10.27 95.88
5(L10 7 2.10) 0.43 29.45 85.61
6 (0.65 ~ 1.10) 0.47 32.19 56.16
7(0.43 7 0.65) 0.22 15.07 23.97
BUF* (7 0.43) 0.13 8.90 8.90
* ¢ back up filter
Sampling flow rate : 28.3 {/min
Sampling time : 20 min
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Figure 1. Changes of concentration in inhalation chamber during the experiment.
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Figure 2. Particle size distribution curve and histogram of exposure chromium trioxide.
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Table 5. Variation of Chromium concentration in SD rat blood and urine by recovery time after inhaled of Chromium trioxide

Recovery time (day) 0 (0 week) 15 (2 weeks) 56 (8 weeks)
Target Exposure Group Average Average Loss(%) Average Loss(%)

0.00mg/m’ 1.57 1.30 - 1.60 -
Cr in whole blood 0.20mg/m’ 2497 9.11 63.50 2.34 90.65
(ug/ 2) 0.50mg/m’ 124.14 29.24 76.44 421 96.64
1.25mg/m’ 166.92 44.96 73.07 6.54 96.08

0.00mg/m’ 0.43 1.20 - 1.08 -
. 0.20mg/m’ 11.53 424 63.24 145 87.40
Croin plasma —(¢g' £)  Sppgy 6119 15.94 7395 206 96.63
1.25mg/m’ 71.20 20.50 73.44 7.28 90.57

0.00mg/m’ 0.65 0.86 - 140 -
Cr in erythrocyte 0.20mg/m’ 12.07 10.59 12.25 2.58 78.66
(ug/ 2) 0.50mg/m’ 63.45 55.85 11.98 444 93.01
1.25mg/m’ 111.53 80.81 27.55 6.15 94.49

. 0.00mg/m’ 21.25 20.69 - 9.38 -
Cr in urine 0.20mg/m’ 83.47 61.79 2598 32.84 60.66
(g £ creatinine) 0.50mg/m’ 222.34 71.56 67.82 4091 81.60
1.25mg/m’ 364.14 102.56 71.84 70.85 80.54

No. of SD rats are 5 per each group

* Sampling time(first time) of urine : 0.41day{2hours from 18hours after exposure CrO; ; = [2hours + (16hours/2)]
x 1/24days = 0.42days}
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Figure 3. Variation of Chromium concentration in SD rat blood and urine by recovery time after inhaled of Chromium trioxide.
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Table 6. Hematological results in male SD rats after inhaled chromium trioxide for 13 weeks

1850.17ugkg, A& 72.44pgkg, &

18.28ugkg, Tl 4.44pgke OISk 181t
4] AAETE HFe] A §F AT

Items Group 0 (Control) Group 1 (0.20mg/m’) Group 2 (0.50mg/m’) Group 3 (1.25mg/m’)
No. of animals 5 5 5 5

WBC 588 £ 2.70 592+2.14 5.86 £2.04 6.48 £ 1.55
RBC 872+ 0.52 8434033 8.30 £0.40 8.07 £ 040
HGB 15.18 £ 0.80 14.38 £ 0.39 1426 £3.94 13.90 £ 0.62
HCT 4742 £ 3.04 4352 + 1.88 4426 £3.94 4228 £ 2.03
MCV 5448 + 3.74 51.64 + 0.80 5328 £2.42 5242 + 133
MCH 1742 £ 045 17.08 £ 0.47 1736 £0.54 17.24 £ 0.62
MCHC 32.06 + 1.68 33.06 £ 0.81 32.64 £1.09 32.90 £ 0.57
PLT 987.60 £ 71.35 1051.60 + 113.02 1034.60 +91.20 1034.20 + 70.62

All values are expressed as mean + SD.

WBC, white blood cell count (103/mm3); RBC, red blood cell count (106/mm3); HGB, hemoglobin (g/dl); HCT, hematocrit (%); MCV, mean corpuscular
volume ( ££3); MCH, mean corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (%); PLT, platlet (103/ 3)

Table 7. Biochemical results in male SD rats after inhaled chromium trioxide for 13 weeks

Items Group 0 (Control) Group 1 (0.20mg/m’) Group 2 (0.50mg/m’) Group 3 (1.25mg/m’)
No. of animals 5 5 5 5

TP 6.78 £ 0.26 6.52 £0.27 6.44 £ 033 6.40 £ 0.17
BUN 12.74 £ 0.99 13.64 + 0.60 12.40 £ 0.50 13.00 = 1.01
CRTN 0.68 £ 0.04 0.70 £ 0.10 0.68 £ 0.04 0.70 £ 0.07
T-BIL 0.32+£0.13 0.22 £ 0.04 0.22 £ 0.04 0.26 £ 0.05
ALT 4740 £ 13.43 44,00 + 6.52 41.60 £ 4.62 35.80 + 5.54
AST 107.20 + 24.83 110.80 + 17.05 107.20 + 17.68 111.40 £ 31.25
LDH 2068.00 £ 1118.48 1798.80 + 713.32 2053.00 £ 769.06 2151.80 + 1069.24
ALP 216.00 + 63.32 190.80 + 36.02 22420 + 53.71 248.20 + 89.30
GLU 130.60 + 6.23 140.00 + 5.70 145.60 + 12.78 137.20 + 18.75
T-CHO 70.80 + 9.50 67.80 £ 7.92 65.40 £ 7.92 6820 + 13.18

All values are expressed as mean + SD.

Significant differences as compared with control: * p < 0.05,
TP, total ptotein (mgdL); ALB, Albumin (g/dL); BUN, Blood urea nitrogen (mg/dL); CRTN, creatinine (mg/dL); T-BIL, total bilirubin (mg/dL); ALT, alanine
aminotransferase (IU/L); AST, aspartate aminotransferase (IU/L); LDH, lactic dehydrogenase (IU/L); ALP, alkaline phosphotase (IU/L); GLU, glucose (mg/dL);

T-CHO, total cholesterol (mg/dL)
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Table 8. Variation of Chromium concentration in SD rat organ by recovery time after inhaled of Chromium trioxide

Recovery time (day) 0 (0 week) 15 (2 weeks) 56 (8 weeks)
Organ ExposureGroup Average (ug/g) Average (1g/g) Loss (%) Average (1g/g) Lose (%)
0.00mg/ m’ 332 335 - 3.65 -
Kidne 0.20mg/m’ 23.34 13.87 40.56 10.19 56.35
Y 0.50mg/ m’ 72.44 39.98 4481 2273 68.63
1.25mg/ v’ 114.85 61.43 46.52 32.07 72.08
0.00mg/ i’ 24.86 22.68 - 24.19 -
Lun 0.20mg/m’ 1,210.09 982.51 18.81 738.98 38.93
g 0.50mg/ i’ 1,850.17 1,664.33 10.04 1,407.81 2391
1.25mg/ v’ 2,582.78 2,476.54 4.11 2,286.27 1148
0.00mg/ i’ 542 3.55 - 4.12 -
Liver 0.20mg/ m’ 9.61 453 52.85 3.89 5947
0.50mg/ i’ 18.28 8.81 51.79 8.51 5341
1.25mg/ v’ 2343 15.35 3451 12.21 47.89
0.00mg/ m’ 2.09 242 - 3.63 -
Brain 0.20mg/ m’ 4,57 3.04 3349 3.25 28.86
0.50mg/ i’ 444 1.73 61.11 3.92 11.76
1.25mg/ v’ 4.68 291 37.81 3.81 18.57
No. of SD rats are 5 per each group
14771%0H A Y] AsE A AR ey = 161 I Rk A=y = 4714 MY A7) 58990
65.69%3F 53.59% 2 gl vlaf whe A 1= 7579, 125mgmieETe] Ay oW 12SmgmieEe] AeE oy =
o7 Yepitt & A &9 3859 = 2552 " HPWL 31640101213}. 17.18 "% W 4792 4]
S50k WHE71= 0.20mg/ LZiLoﬂ gt 2l SlotA 0.20mgm el HIS) SEel] hEk g Agel At Ao
A A A AEES () 2A7RE A AFEE (y)9F A o #F 2 YeRTh
Kidney Lung Liver
10000 100
[ ] Groupw(u.zmg/ms) [ ] Group1(0.2mg/m3) L4 Groupﬂ(O-ng/mS)
O Groupﬂ(O-SOmg/mS) @) Group2(0.50mg/m3) @) Group2(0.50mg/m3)
100 r V' Group3(1.25mgim’) ¥ Groupa(1.25mgim>) ¥ Group3(1.25mgim")
% y 110.0e70.0316x((1/2=21.9day) 10 HD vy=17. 70.0155X(t1/2=44.7day)
E o =23.7 day) y= 2552e70.00219x((1/2= 316.4 day) ® y=QZ.02970.0 (5= vl
ko] '\‘V\F
5 -0.00493x
-E-“- =1808e (ty/ = 140.6 day] i
£ . :
8 (t4/ = 5.89 day)
s t = 27.5 day) = 1161e70.00916 t 75.7 da
8 e " 1000 ANL)
10
0.1
0 1‘0 éo 350 z;o 50 60 0 1‘0 éo 350 z;o 510 60 0 1‘0 éo 350 z;o 510 60

Clearance time (day)

Figure 4. Variation of Chromium concentration in SD rat organ by recovery time after

inhaled of Chromium trioxide.
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