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A Study on the Cytotoxicity of Lead in Cultured Fibroblasts
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ABSTRACT : In order to evaluate the cytotoxicity of lead in cultures of Balb/c mouse 3T3 cell line, various
cytotoxic assays were carried out after expose cells to various concentrations of lead nitrate, Cytotoxic as-
says using this study were included NR assay, MTT assay, measurement of LDH and protein, synthetic rate
of DNA and UDS. Intracellular Ca® level was also measured. Light and electron microscopic studies were
done for morphological changes of lead-treated cell cultures. The results were as follows;

1. The absorbances of NR and MTT were decreased dose-dependently, and NRs, and MTT;, values of lead
nitrate were 3.4 mM and 1.5 mM, respectively.

2. Amount of LDH released into the medium was increased in dose-dependently and LDH activity at 5
mM concentration of lead nitrate was increased to 335% of control.

3. Amount of total protein was decreased dose-dependently, and which was half of control at 2 mM con-
centration of lead nitrate.

4. The synthetic rate of DNA was decreased dose-dependently, and also which was remarkably decreased
at 3 mM and 5 mM concentrations of lead nitrate,

5. The synthetic rate of UDS was increased at 1 mM concentration of lead nitrate, but which was re-
markably decreased at 3 mM and 5 mM concentrations of lead nitrate.

6. Intracellular Ca*" level was remarkably increased at 1 mM concentration of lead nitrate, compared with
control.

7. In light microscopy, number of cells and processes were decreased according to the increase of dosage of lead
nitrate. Electron microscopic findings showed that many vacuoles and cisternal dilatation of rough endoplasmic re-
ticulum were seen in the cytoplasm at 1 mM concentration of lead nitrate.

From the above results, high dosage treatment of lead nitrate (>3 mM) damaged genetic materials and it also
showed cytotoxicity in mouse 3T3 cell line cultures by injury of cell organelles and Ca™ channel.
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Table 1. The effect of lead nitrate on the cultured Balb/c
mouse 3T3 cells by NR and MTT assays

NR MTT

Concentration Absorbance Absorbance
of lead (% of control) (% of control)

Mean+ SE Mean+=SE

1 uM 92+7 96+4

10 uM 77+5 93+4

100 uM 75+8 89+6

1 mM 7043 TI+3

2 mM 62+5 48+4

5 mM 28+6 12+1
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Fig. 1. The amounts of LDH released into the medium in
Balb/c mouse 3T3 cells treated with various concentrations of
lead nitrate. *P<0.01
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Fig. 2. The amounts of total protein in Balb/c mouse 3T3
cells treated with various concentrations of lead nitrate. *P<0.01
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Fig. 3. Rates of DNA synthesis in Baib/c mouse 3T3 cells la-
belled with [*H] TdR for 1 hour, after expose to various con-
centrations of lead nitrate for 24 hours. *P<0.01
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Fig. 4. Rates of unscheduled DNA synthesis in Balb/c mouse
3T3 cells treated with various concentrations of lead nitrate.
*P<0.01
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Fig. 5. The lead-induced changes in intracellular Ca* in Balb/c mouse 3T3 cells. Cells attached to the 35 mm petri dish were in-
cubated with Ca™, Mg™ free-PBS containing fluo-3 for 1 hour, and washed with fresh PBS, and then the intracellular Ca®™ was
measured with ACAS 570. Calcium ionophore A23187 treatment group (A), and lead (1 mM) treatment group (B).
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Fig. 6. The lead-induced changes in intracellular Ca™ in Balb/
¢ mouse 3T3 cells. 1 mM of lead nitrate was added and con-
tinued to scanning, at 0 time (A), after 70 sec (B), after 130
sec (C) and after 180 sec (D).

T} AFEART FAAE Hd AP AT FdaA
EhA A X 47| de vlX e okAle) TR |t 7hAs)
Qo 2mM FE AT A 49%E LEFA] MTT A 2ol
o3t MEEA det Ao ULt oleidt A ol
2 S A £44E Fa ol Qo] ThlA 3]
ol A& e Aog Aztdh

Fo] DNA §A4 n| X & A8kE 2ALe}7] 9j3te] DNA &
Ay FENHE Ashedl %ol o]85a e DNA 4
£-& &7 (Friedberg, 1985; Kim ef al, 1989)3+ 2z} 3mM ¥

= ol A= DNAGA ] A9 dojur] g+ A2 Hop
NR € MTTH o] o] &5+ G329 AL A vlX|= 4
g u Tt DNAY 84 978 4¢& nxe Aoz Azt
ol2}gt A= DNARTH A E A7)l of W73 J3ks v
= Ao F Jehd L= H(Chung et al, 1993)3}= Abits] &
ANE BHerh
DNA©| tigt &4 DNAS AASEES FAF tEEA
ol & 4 Qledl 2 AP o2 E v F7]4d DNA @4
o] 4ol da] ALEE 1 gJch(Regan et al., 1971). B
dME 1mM FE 7HAle dZ2TRY Frlste] vF714
DNA §4jo] gu3) o] Fo|A 1 = AR Yepged o
= &S DNAS 3B $1¢ Zlo] ohdrt Azbdr. e
U 3mM 5k ol gdeliMe 52 FAE Hof Yol
& FE AR 47
Hi, ¢HoE 3mM ¥k o ddlME B AR} APEEH
AEe7h i A7) el HF714 DNARA S vf$- 4
2 Ao AzH
NEY frejzgae] Hake AED dZoly g 3
£ F7\} protein kinase C(PKC)9} phosphokinase 53} 22
oo} w40l BHIE WahE AU Bk ApolA
Hg Mg AT FejZH o] Tkt thAl 7
AstAed ol gol A4 ZaAd g AFste Aog A%
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Fig. 7. Inverted photomicrographs of Balb/c mouse 3T3 cells in control medium (A). Cells were cultured for 24 hours in the medi-
um containing 10 uM (B), 100 uM (C), 1 mM (D), 3 mM (E) and 5 mM (F) of lead nitrate. These shows the dose-dependent de-
crease in cell number and processes compared with control. X 400

Fig. 8. A. An electron micrograph of Balb/c mouse 3T3 cell in the control medium. It shows nucleus (N), nucleolus (NU),
mitochondria(M), free ribosomes (R) and rough cndoplasmic reticulum (RER). X 20,000 B. An electron micrograph of Balb/c
mouse 3T3 cell in the medium containing [mM of lead nitrate for 24 hours after cells were grown in control medium for 24 hours.
It shows dilated cndoplasmic reticulum (stars), destructed mitochondria (arrow head), many vacuoles (arrows) and smooth en-
doplasmic reticulum (SER). X 20.000
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