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ABSTRACT. Changes of plasma DNA contents and serum biochemical values were measured in
rats administered with lead acetate to investigate the in vivo cytotoxic effects of lead and examine the
usefulness of these in vivo cytotoxicity changes as indicators of lead exposure and diagnosis of lead
poisoning. Rats were given once intraperitonealy with lead acetate (1.6, 8, 40 and 200 mg/kg b.w)
and the changes of plasma DNA contents and serum biochemical values were measured at the time
of 2, 4, 8, 24, 48 and 72 hours after the administration of lead acetate. Plasma DNA contents began
to increase at 2 hours after the administration of lead acetate in the treatment groups of 8, 40 and
200 mg/kg bw dose-dependently and significantly compared with control group. These DNA
increases of each dosage group were continued until 24, 48 and 72 hours and the maximum levels of
DNA (4.02, 10.67 and 14.10 times of control) were arrived at 8, 8 and 4 hours after the each treat-
ment, respectively. Among 10 serum biochemical indicators, the activities of creatine kinase were
increased to maximum level (6.55 times of control) at 2 hours after the administration and remained to
be significantly higher than that of control by 8 hours in the treatment group of 200 mg, however, after
48 hours, the levels in the treatment groups of 40 mg above were lower than that of control. The val-
ues of aspartate aminotransferase, alanine aminotransferase and lactate dehydrogenase were higher
than that of control from 2 to 24 hours in the treatment group of 200 mg. Maximum levels of these
enzymes were 3.34, 3.00 and 3.19 times of control, respectively. Both of alkaline phosphatase and
triglyceride values in the treatment groups were decreased compared with control. In the case of alka-
line phosphatse, the values were significanly decreased from 24 hours and more severely decreased
until 72 hours in the treatment groups of 40 mg above (p<0.01). The minimum value was 0.36 times
of control in the 200 mg group. The values of triglyceride were significantly decreased in the tratment
groups of 40 mg above (p<0.01), but the values were not different significantly among the treatment
groups. This study demonstrates that plasma DNA content and serum biochemical values such
as aspartate aminotransferase, alanine aminotransferase, lactate dehydrogenase, alkaline phos-
phatase and triglyceride are valuable as biomarkers for exposure assessment and diagnosis of lead
poisoning.
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A = DNA 32 Fournie 5(1986)°] E.3238F Nick
Translation®-& 7135 Cho 5{2003)8] ¥+ (Fig. 1122
ZAsied o Wyel :‘—E—Zﬂé FHAL Fig. 29 7o) Z+
DNA &% 53] i3l & BA+RFUA} Y2 27
polynominal fittingel] 94?'5}01 ?i% Ao za AR
A= 0.98(p<0.0001)01th. A 3 CK, AST, ALT,
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LDH, ALP albumin, total protein, BUN, glucose ® TG
59 gaslehr] FAL A e 7] (Expressbbo,
Ciba Corning) 2 2433t}

SAXE|

7y AETeitt 8% 2 AAEE
2 FAFEAE HFLETAE FAIBF AL Statistica
(version 5.5) BAIZZ 1 o]&3}d one-way ANOVA
g AN Fog A7t e B xed &

22 B DNATE

| Blood collection in 1/10 vol. of 10mM EDTA(pH 8) 8) |

!

L

Plasma separation |

l

Extraction of plasma DNA cenrifuge at 10,000g 4 "C for 3 min

= Dilution of plasma

w Deproteinization of diluted plasma

DNA precipitation

- Add 100u€ of cold absclute ethanol

DNA recovery

- 4548 of 10mM EDTA(H 8) + 1548 of plasma

- Add 3048 of phenol saturated with 0.1M Tris (pH 8)
- Emulsification by vortexing for 3 min
- Centrifuge at 10,000g, R.T. for 1 min

- 4048 of supernatant + 100 of 0.3% gelatin in 25mM Tris (pH 8)

- Shake and stand in ice bath for 5 min

- Centrifuge at 2,500g, 4C for 15 min and discard the supernatant
- Add 200ut of 85% cold ethanol and shake smoothly

- Centrifuge at 2,500g, 4C for 10 min and discard the supernatant

- Evaporate the remaining cthanol completely using speed vacuum concentrator
- Add 2648 of 60TC distilled water and mix
- Incubate at 60°C for 3 min and stand in ice bath

|

Labeling of DNA by nick translation

- 2648 of DNA recovery solution
+ 48 of 10x reaction buffer
+ 5ul of 20 pmol/wd of d-NTP
+ 5pt of 3.6 pmol/ut of [H] d-CTP

- Incubation at 37°C for 2 hrs

+ 5148 of 5 pp/ut of DNase and vortex
+ 548 of 0.05 u/id of DNA polymerase and vortex

[

Counting of the labeled DNA

- Spot the labeled DNA solution on DE81 filter (§=2.5cm) and dry for 5 min

- Wash the filter with the mixture of 0.3M ammonium formate and
10mM sodium pyrophosphate (pH 7.8) 4 times for 5

+ Wash the filter with 95% ethanol 2 times and dehydrate with diethylether
- Put the filter in scintilation vial containing 4ml of cocktail solution

- Count the labeled DNA with liquid scintilator

min each time

Fig. 1. Analysis of plasma DNA by nick translation method.
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Fig. 2. Standard calibration curve for quantitation of plasma
DNA. DNA (A phage) was labeled with [*H]-deoxycytidine
triphosphate by nick translation and counted in cpm with lig-
uid scintillation counter. Nick translation was carried out for
2 hrs at 37°C in the presence of 0.06% gelatin. Each point
represents the meanzSD of 5 replica.
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Fig. 3. Changes of plasma DNA levels in male SD rats by
the administration of lead acetate (Pb). Plasma DNA levels
were measured at each time point after the single intraperi-
toneal injection with each dose of Pb. The results are
expressed as mean of 5 separate determinations. *, **; Sig-
nificantly different from control (0 mg/kg, D.W) at p<0.05
and p<0.01, respectively.
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Fig. 4. Comparison of the change ratio of plasma DNA level and serum biochemical values after single intraperitoneal admin-
istration with each dose of lead acetate (Pb). AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDH, lactate
dehydrogenase; ALP, alkaline phosphatase; BUN, blood urea nitrogen. Values are mean£SE at each time point (n=5).
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Table 1. Changes of serum biochemical values after the administration of lead acetate in male SD rats

Times after the administration (hours)

ltem (unit) Dose (mg/kg) 5 2 5 > P =
0 286+ 49 247 + 49 201+ 26 236 £ 56 298 £ 23 172 £50
1.6 198+ 31 282+ 32 171 £17 236 1+ 23 194 + 22** 94 + 22
CK (U/) 8 445+ 81 266+ 12 191+ 3 224 +22 186 +43* 103+ 11
40 372 £ 95 4311+ 64 248 £ 29 254 + 27 142 + 14** 76+ 4*
200 1872+ 332** 1169 % 169** 364 + 30** 217+ 18 89+ 7+ 50+ 12*
0 71.7+24 733+ 6.3 698172 69.5+27 866+ 28 83754
16 71654 761+ 36 67.7+29 726123 791+ 13 89.9+8.8
AST (Uh) 8 78.014.0 746+ 21 784 £7.7 799135 791t 43 809x29
40 86.8+8.9 964+ 09* 1250+3.0" 97.6£2.4* 89.1+ 51 788150
200 164.9+21.0 2447 £16.2** 2265+81* 1731179 1483+17.0™ 983147
0 382+35 382110 379+£13 415+34 36.0+21 378139
16 398+3.1 36.9+35 343101 39425 324122 385137
ALT (UN) 8 8381141 377123 353+£19 371136 36.8+1.8 36.11£26
40 374+£22 391122 45517 31.2+£1.1* 275+04 302131
200 613176 1146175 95.6 £9.4** 49035 372156 22129
0 189+ 26 222 £ 37 200 £ 55 236+ 54 338+ 79 238 + 48
16 202 £ 30 226 + 20 199 + 46 205+ 22 269 + 118 223 +45
LDH (U/) 8 168 £ 22 211z 9 192 +23 243 £ 35 286 £+ 148 249 £ 57
40 210+ 23 366 + 65* 279 +27 263 £ 31 154+ 6 238 £ 53
200 602 £ 41* 568 + 34** 340+ 9* 297 £ 29 168+ 27 272 £ 57
0 474 £ 42 487 £ 10 554 + 69 564 + 16 601 +42 545 t 56
16 502175 490 £ 59 479176 564 + 61 570 + 69 567 + 69
ALP (UN) 8 537 £29 466 + 19 443 + 38 567 + 77 517+ 11 465 + 48
40 473 £ 15 413 £ 49 412 + 31 377 £ 11* 364 + 31** 334 + 46**
200 447 £ 51 455+ 1 422 £ 37 300+ 8* 241 £ 17 198 + 39**
0 36101 3601 39101 41101 43101 3.9+01
1.6 36101 37101 37101 4.1 101 42101 40101
Albumin (g/dl) 8 3.8101 37102 40101 391 01 41+£01 3.9+01
40 3.6+£0.1 3.7+£01 3.8+01 40x0.1 41+01 3.8+0.2
200 36101 35101 37101 40101 42101 35102
0 61102 631204 66102 68103 6702 6.7+£02
1.6 59102 66103 6.5+0.1 69+£03 6.9+£0.1 6.9+0.1
Total protein (g/dl) 8 6.31£0.3 6.5+£03 66+02 70+£03 6.9+£01 6.7+02
40 6.31£0.3 6.4+01 6.4+02 70102 7.0+01 6.7+02
200 57103 6103 62104 6.8+£02 68101 6.0£0.1*
0 13.2+03 13.6%£10 13116 182112 16.5+1.0 19.1+£11
1.6 13607 148110 1M16+0.3 18405 16.3+£0.7 185108
BUN (mg/dl) 8 143108 13.9+03 10404 165108 16.4+0.8 180113
40 132112 157408 10905 141+ 04> 14.9+1.0 19.0+£0.7
200 17.2+20* 171213 129112 13.3+1.9* 16.0+29 16.2+0.2
0 157+ 7 157+ 9 159 11 156+ 9 160 4 164+ 3
1.6 163+ 11 159 £ 12 164 £ 11 171+ 16 154+ 5 168+ 10
Glucose (mg/dl) 8 168+ 6 155 £ 11 155+ 4 165+ 9 165+ 9 163+ 3
40 165+ 6 169 £ 25 159+ 7 164 £ 10 150+ 2 165+ 13
200 212 £ 21** 175+ 7 168+ 7 161+ 18 140+ 16 145+ 5
0 93113 16+ 4 100+ 11 130+ 25 100+ 15 111125
1.6 M7+ 6 106 £ 23 74£12 102 £ 11 93+ 9 114 £ 16
TG (mg/dl) 8 106+ 6 142+ 9 51+ 9% 1M1 +27 101 +£13 114 £ 11
40 113+ 16 M9+ 4 56+ 6% 66 +13 81118 127 £ 20
200 115+ 8 133+ 16 60+ 9% 93116 66 + 7 106 £ 12

Rats were administered once intraperitoneally with each dose of lead acetate. Values are the mean + SE of 5 replica. *, **: Signifi-
cantly different from control (0 mg/kg, D.W) at p<0.05 and p<0.01, respectively. CK, creatine kinase; AST, aspartate aminotrans-
ferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase; ALP, alkaline phosphatase; BUN, blood urea nitrogen; TG,
triglyceride.
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