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Table 1. Effect of postnatal lead intoxication MAO and Na

cephalon of newborn rats.

+K+

-ATPase activities in Telen-

MAO and NatKt-ATPase activity (micromole/mg protein/hr})

Enzyme Group 2 weeks 4 weeks 6 weeks 8 weeks
of age of age of age of age

MAO Control 0.185+£0.005 0.155+0.005 0.123+0.006 0.122+0.003
Na*K* _ATPase 9.36%0.50 12.23%0.29 16.02+0.89  18.50+0.56
MAO 0.238%0.005** 0.169+0.002* 0.127%0.007 0.127£0.007

— Low dose
Na K" ~ATPase 7.60%1.16 10.24£1.90 11.55%1.38 15.56+0.43*
MAO High dose 0.233%£0.006** 0.171%£0.006 0.125*0.007 0.147*0.004**
Na*K*-ATPase 5.98+1.15* 9.39+1.37 11.40+0.95* 13.98+1.09*

Each value represents the mean*S.E .M. of data from at least 4 tissue pools.

* indicates a significant difference from control group.
(*: P<0.05, **: P<0.01)

One tissue pool consists of same brain areas collected from three or four animals.

Table 2. Effect of postnatal lead intoxication on MAO and NatK*t _ATPase activities in

Diencephalon of newborn rats.

MAO and NatK*_ATPase activity (micromole/mg protein/hr)

Enzyme Group 2 weeks 4 weeks 6 weeks 8 weeks
of age of age of age of age
MAO 0.208+0.004 0.165+0.004 0.122+0.007 0.121+0.006
NatK* ATPase CO"°! 11004074  12.23+0.88  18.23+2.38  19.44+0.68
MAO Low dose 0.237%0.002*%* 0.175%0.005 0.133%0.008 0.132%0.005
NatK* —ATPase 7.53+0.35%* 11.91%0.61  15.39%0.86 16.46%1.71
MAO . 0.248*0.003** 0.188%0.003** 0.135%0.006 0.149%0.004**
High dose

NatKt —ATPase

8.26x0.77% 9.70£1.10%

10.38+0.86*

17.79£0.25%

Each value represents the mean*S.E .M. of data from at least 4 tissue pools.

* indicates a significant difference from control group.

(*: P<0.05, **: P<0.01)

Data of 2 weeks are shown as enzyme activities from areas containing diencephalon and

midbrain.

One tissue pool consists of same brain areas collected from three or fuur animals.
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Table 3. Effect of postnatal lead intoxication on MAO and NatK? ~ATPase activities in

midbrain of newborn rats

MAO and Na'K' -ATPase activity {micromole/mg protein/hr)

Enzyme Group 2 weeks 4 weeks 6 weeks 8 weeks
of age of age of age of age
MAO C 1 0.160£0.003  0.130%x0.008 0.126%0.002
. ontro
Na K" -ATPase 14.04+1.04 19.35+2.10 23.17+1.12
MAO 0.164+0.004 0.150+0.009 0.141+0.005*
ot Low dose
Na K -ATPase 11.77%4.09 18.90£0.32  16.94%1.15**
MAO+ High dose 0.181%0.004* 0.147+0.004* 0.153+0.007*
NatK* -ATPase 12.04%1.67 14.03£2.53 14.88+0.87**

Each value represents the meantS.E.M. of data from at least 4 tissue pools.
* indicates a significant difference from control group.
(*: P<0.05, **: P<0.01)

One tissue pool consists of same brain areas collected from three or four animals,

Table 4. Effect of postnatal lead intoxication on MAO and NatK" -ATPase activities in

Pons/Medulla of newborn rats.

MAO and Na'K* -ATPase activity (micromole/mg protein/hr)

Enzyme Group 2 weeks 4 weeks 6 weeks 8 weeks
of age of age of age of age
MAO c . 0.179%0.003 0.147%0.004 0.114%0.012 0.115%0.003
t
NatK* -ATPase ~°7%  10.38+1.79  12.33:0.96  18.85:0.83  20.60%2.15
MAO 0.234+0.006** 0.168%t0.005* 0.138+0.003 0.131%0.004*
o4 Low dose

Na K" -ATPase 7.568%1.57 12.565%0.52 15.39+1.34 18.95%0.93
MAO 0.218%0.005** 0.161%0.008 0.105%0.004 0.114%0.003

High dose

Natk* -ATPase 6.84+1.39*  10.16£0.80* 11.88%0.61** 15.10%1.73

FEach value represents the meantS.E.M. of data from at least 4 tissue pools.

* indicates a significant difference from control group.
(* P<0.05, **: P<0.01)

One tissue pool consists of same brain areas collected from three or four animals.
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Table 5. Effect of postnatal lead intoxication on MAO and Na*K' -ATPase activities in

Cerebellum of newborn rats.

MAO and Na*K*' -ATPase activity (micromole/mg protein/hr)

Enzyme Group

2 weeks 4 weeks 6 weeks 8 weeks

of age of age of age of age
MAO c . 0.102+0.003 0.084%0.004 0.080+0.006 0.076%0.008
NatK* -ATPase ~°"™° 6.34%0.50 9.00t1.15  12.28%0.71 13.75%1.46
MAO 0.191%0.007** 0.10210.004* 0.095%0.009 0.090%0.006

o+ Low dose .

Na K -ATPase 5.9210.53 9.63%1.43 10.44%+1.36 13.80%1.24
MAO - 0.212%0.008** 0.122+0.004** 0.108%0.005* 0.115%0.005%*

High dose

Na'K* -ATPase 3.42+0.22**  7.90%0.79 10.91+¥2.18  12.46%0.70

Each value represents the meantS.E.M. of data from at least 4 tissue pools.

* indicates a significant difference from control group.
(*: P<0.05, **: P<0.01)

One tissue pool consists of same brain areas collected from three or four animals.
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Evaluation of Selective CN'S Toxicity in Postnatally Lead Exposed Rats
Byoung Hee Han and Kwang Ho Ko
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The purpose of the present study was to address the question whether postnatally
induced lead intoxication exhibits selective toxicity to specific central nervous system in
newborn rats. Monoaminergic nervous system was chosen as an example of specific nervous
system and monoamine oxidase (MAO) activity was determined as a criterion of specific
lead poisoning while Na*K*-ATPase activity was determined as a criterion of nonspecific
lead poisoning. Wistar rats were employed in this experiment. Lead poisoning was induced
by exposing newborn rats to either 0.05 or 0.2% lead acetate (PbAc?2) in their drinking water
from the time of parturition. At 3 weeks of age, all experimental newborn rats were removed
from their dams. At 2, 4, 6 and 8 weeks of age MAO and Na*K*-ATPase activities were
assayed in 5 areas of experimental rats brain; telencephalon, diencephalon, midbrain, pons-
medulla and crebellum, In every case when the activity of enzyme was altered, MAO activi-

ties were increased but NatKT-ATPase activities were decreased compared to control group.
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Selective toxicity of lead poisoning to monoaminergic nervous system characterized by the
change of MAO activity without concomitant change of NatK*-ATPase activity was found
in telencephalon (2 weeks), midbrain (4 weeks), pons-medulla (2 weeks) and cerebellum
(2, 4, 6, 8 weeks). The result in the present study suggests that postnatally induced lead
poisoning may exhibit selective toxicity to monoaminergic nervous system in newborn
rats.



