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ABSTRACT

Mice were divided into control and treated groups of 20 mice each, and
were given distilled water {control) or distilled water containing 0.002,2.0,
and 20 ppm of mercury . Three mice from each group were sacrificed after 30,
60,and 90 days of treatment. The results showed that there were no significant
differences in the hematclogical parameters compared to the control group at
any of the given concentrations, except the hemoglobin concentration at 20 ppm
of mercury for 30 davs .

Erythrocytic 8-ALAD activity was significantly decreased by mercury trea-
teent . Brain ATPase was significantly inhibited while liver ATPase was not .
Mercury did not inhibit brain AChE but it inhibited liver ACHE at 2.0 and
20 pom after 30 days of treatment .

INTRODUCTICN

Mercury pollution is of great concern because it is highly toxic, persis-
tent, and can undergo food chain amplification ( kihlstrom et al. 1961 ). The
mior effects of rhronic exposure are on the central nerv us system { CNS ) in
addition to hematological changes ( Friberg and vostal, 1972 ). Within tissues,
@ercury may bind to SH-containing proteins including enzyme system of the micr-
osomes and mitochondria, producing various types of injury which might lead tec

death.

8~ Aminolevulinic acid dehvdratase ( Porphobilinogen synthase; 5-aminc
levulinate hydrolase, E.C.4.2.1.24 ) catalvzes the conversion of two molecul-
es of é-aminolevulinic acid to porphobilinogen which is the immediate precur-
SoT to porphyrins { Wu et al., 1974 ). This enzyme is expected to be one of
the tirgets in exposed tissuss.

The present study was undertaken to study the in vivo interaction of di-
fferent concenzrations of mercury with some hematological and biochemical pa-
rameters in albino mice.
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MATERIALS AND METHODS

TREATMENT OF ANIMALS

Female aldbino mice, Mus musculus, one month old, each weighing 20-25gm
were used as experimental animals throughout the present study.They were fed on
& commercial standard diet.Mice were divided into control and treated groups of
20 mice each, and given distilled water { control ) or distilled water contai-

ning 0.002, 2 and 20 ppm of mETCUry as mercuric acetate beginning at day 1 of
gestation up to day 90.

Three mice from each group were sacrificed by decapitation after 30, 60,
and 50 days of treatment. the blood was collected from each animal in citrated
tube and used freshly for delta-aminolevulinic acid dehydratase ( 6-ALAD )
assay and hematological studv. Animals were dissected and brains and Livers,
were kept at -20 ¢ for biochemical measurements.

SAMPLE PREPARATION

Whole blood:

The blood samples were collected from each animal in 5 ¢.c. citrated tube
containig 250 ul of 3.8 % sodium citrate. The blood was mixed carefully to av-
cid the formation of foams, then used freshly for measuring delta-aminolevul-
inic acid dehyaratase activity( 6-ALAD ), white blood cells { WBC ) count, red
blood cells ( RBC ) count, hemoglobin ( HGR ) concentrations, hematocrite (HCT)
values, and mean cell volume ( MCV ). Hematological parameters were measured by
using Hemacomp 5 instrument.

Brain and Liver tissues:

Brains and livers were obtained from dissected animals, homogenized at
1:5 ( W/V ) in ice-cooled 0.1 M Tris-HCl buffer at pH 7.0 and then centrifuged
at 6000 rpm for 10 min. using Beckman L5 -75 Ultracentrifuge type 40 rotor.
Pellets were discarded and supernatants were recentrifuged at 17,000 rpm for
30 min.Resultant pellets were suspended in the same buffer and kept at-4§ unt-
il use.

BIOCHEMICAL PARAMETERS

ATPase and AChE activities in both control and treated mice were determi-
ned in both brain and liver tissues. ATPase activity was determined according
to Koch { 1969 ) - AQhE activity was assaved according to Ellman et al.
{ 1961 ). The erythrocyte 6-ALAD activity was asszved according to Joseph et al.
(1971 ).

Protein concentration was determined by the rethod of Lowry et al.(1951),
using crystalline bovine serum albumine as a standarc. Standard curve for inor-

ganic phosphate, using sodium phosphate dibasic, was done in order to calculate
ATPase units.
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Significant differences between twe means were calculated with student's
t-test. Differences were considered to be significant and highly significant

when the corresponding levels of probability were 0.05 and 0.01,respectively.
RESULTS AND DISCUSSICN
1-  Effects of mercury on blood parameters
The data in tables 1 , 2 , and 3 show nc significant differences in the
measured parameters compared to the control groups at any of the given concent-

rations, except the hemoglobin concentration whichwas found to be significantly
different in the mice treated with 20 ppmn of mercury for 30 days.

Table ( 1 ): Interactien of Mercury with Blood Parameters After 30 Days of
Gestation in Albino Mice .

Mercury WBC's RBC's HGB HCT MCV

cong. 103 cell/c.c. 106 cell/c.c. gm/dl % Micron/RBC
(ppm)

0.00 5.23 + 1.83 7.66 = 0.01 12.80 + 0.53 34.13 % 2.35 46.67 £ 1.15
0.002 6.20 % 3.65 7.12 * 0.63 12.97 + 0.83 36.13 + 2.48 48.33 + 2.08
2.00 4.07 + 1.02 7.07 + 0.27 13.03 £+ 0.58 33.63 + 1.46 47.67 % 1.53
20.00 6.45 2 0.78 7.34 £ 0,16 14.13 ¢ 0.3§ 35.65 + 0.78 48.67 * 0.58

*

Each value is the mean * SD of 9 replicates .
Significantly different from the control by t-test at P ¢ 0.05
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Table ( 2 ):

Interaction

of Mercury with Blood Parameters After 60 Days of
Gestation in Albino Mice .
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Table (4 ): Interaction of uifferent concentrazions of Mercury with §-ALAD,
ATPase,and AChE after 30 days of Gestation.

Mercury Blood @ ATP-ase AChE
conc., §-ALAD u mle P1 / mg protien / hr 4 0D,,, / mg protien / hr

Brain Liver Brain Liver

control 104,19 * 4.64 61.55 * 6.30 11.88 £ .21 24.5% * 0.97 44,11 2 1.36
2 ppb 101.51 + 9,80 56.24 * 8,71 11.82 = .58 26,72 2 4,16 43,47 + 4.30
2pm 99.21 % 6.13  46.84 £ 3,16 11.04 = .35 26.41 % 0.94  33.24 + 3.0
20 pan 45.35 £ B.62  47.91 £ 2.80  11.56 + 2.40 22.04 = 2.37  31.18 + 1.30
100 Blood dilution 2
e Enzyme Unit = OD60 - ODo X X X
HCT Blood vol. x 60 min 0.036
* Significantly different from the control by t-test at P < 0.05
**  Highly significant ( P & 0.01)
Each value is the mean *SD of 9 replicates .
Table ( 5 ): Interaction of different concentrations cf mercury with §-ALAD,
ATP-ase,and ChE after 60 days of Gestaticn .
Mercury ATP-ase #ChE
conc. Blood & umoele Pi/ mg protien / hr 4 0Dy~ / mg protien / hr
6-ALAD Brain Liver Brain Liver

control 65.11 ¢ 7.30 44.44 + 1.24 10.73 ¢+ 0.46  30.50 + 3.61 26.88 % 1.65
2 ppb 49.87 * 9.56 41.75 ¢ 1,15 10.33 + 0.87 23.96 * 5.00 27.94

I+

2.13
2 ppn 37.83 ¢ 8.13 42.33 + 5.46 10.69 £ 0.65 28.35 % 3.8 26.89 ¢ 2.34

+

0.60 29.24 ¢

+
—
=
o

* *
20 ppn 31.53 ¢ 8.56 35.37 2 3.62 - 10.69 26.05 ¢ 4.87

100 Blood dilution 2
“HCT * Blood vol. x 60 mn * U036
Each value 1S the mear = SD of 9 replicates.

Significantly different from the control by t-test at P £ 0.05
Highly significant ( P ¢ 6.0 )

@ Enzyme Unit = OD60 - ODO X
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Table ( 6 ): Interaction of different concentrations of Mercury with §-ALAD,
ATP-ase,and ChE after 90 days of Gestation .

Mercury Blood @ ATP-ase AChE

conc. 8-ALAD 4 moie Pi / mg Protein / hr 4 ODy,, / mg Protein / hr
Brain Liver Brain Liver

0.00 84.88 * 10.91 54.49 £+ 0.72 8.39 * 1,18 30.01 ¢+ 2,68 30.31  0.80

2.0 ppb 65.60 ¢ 13,12 56.01

i+

1.66 10.80 * 1.91  28.65 % 1.61 23.82 + 2.67
2.0 ppm  35.05%

1+

268 54.93 + 3,25 11.59 £ 1.80  26.13 %+ 1.70 28.75 + 1.29

+
+

20.0 ppm 35.03 % 2.21  49.88 % 2.26  10.93

i+

1,03 27.25 % 1.55 31.46  0.51

100 Biood dilution 2
ODgo - OBy x T X STosd Vo= 60 min X U0%
Significantly different from the control by t-test at P < 0.05
Highly significant ( P < 0.01)
Each value 1s the mean * SD of 9 replicates .

e Enzyme Unit =

*w
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2~  Interaction of mercury with &-ALAD, ATPase.and ACHE activities

Tables 4, & and 6 summarize the activities of §-ALAD, ATPase, and ACHE
In the control and treated groups.crytarocycic 8-ALAD activity is significantly
decreased by mercury treatment. Mercury treatment of ppn caused 4.8, 41.9,and
58.7 % inhibition after 30, 60, and 90 davs of gestation, respectivelv while the
teatment by ZU ppm caused 56.47, 51.6, and 58.7 % of inhibition at the same time
intervals .

In 1976 WHO reported that the CNS is the major site of toxicity after
exposure to elemental mercury,especially after chronic exposure;therefore, of
the (NS enzvmes, ATPase and AThE were studied as targets for mercuric toxicity.
Tables 4 , 5,and 6 present the in vivo interaction of mercury with brain angd
liver ATPase activities at different time intervals of gestation. Imhibition
of brain ATPase was ubserved at 30 days up to 90 days of gestation. (n the
other hand,mercurv hid no effect on liver ATPase

Brain AChE shows no significant inhibition bv mercury after 30, 60,and
90 days of gestation as shown in tables 4 |, 5, and 6 . However,a significant
inhibition of liver AChE activity,at 2 and 20 ppm of mercury,after 30 days of
treatment was observed { Table 4 } ., Liver AChE inhibition was recovered after
60 days of mercury treatment, which may be attributed to the allosterical bin-
ding of mercury to the enzyme binding site { Table § )

Mortalities within treated groups were recorded after 90 davs of exposu-
re. The mortality percentage caused by mercury treatments were 0 , 6.7 , 6.7,

and 13.3 % at 0.,0 , 2 ppb , 2 pm,and 20 ppm of mercury,respectively .
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