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ABSIRA$

itice rere divi,ied into control and t:.eated grolrps of 20 mice each, anci

x'e given distilled rarer (control) or d.istilled r.ater- conta.rning 0.001,2.0,
aad ?0 p of fierfu:rr Three:nice from each group werr: sacrificed after 3c,
60'and 90 dal's of t:reatrent. Ile results shor'ed that there rr€re no srgnifrcant
differerres ln the hi:retclogi.c:r-l parar--te::s cornoared to the control grouij at
aw o:f tlre girren 'i:on(:entrations, except the hemoglooln {:oncentTatlsn ar :,J Dpm

of rcrcury for 30 da.ys

Er]"throcr-tic 6--,{]-AD activitv r"as sj.grirfrcantlv dec:reaseci b,v rercun. trea_
ffit - Brah ATP,rse rras srgniircantlv inhibrted rnhrle Lj.ler ATpase vas not
lhrcur.v did not i:rhrbrt bral.n,\chr but i.t iniribited 1i.rr:r AGrr at 2.0 and
20 pp after 30 d.ays of treatlrr)nt

INIRODI.ICTIC['i

llsrcr''poL1ut.i.on i.s of great concern because it rs highlv toxi.c, persis-
t*t, ard can r-rrdergo food cbain anplificatron ( kihlstron e! a1 . l9o'r ), The
nlor effects of chronic exposure are on the central n,en, us s.ysten ( A{S ) in:d.ilticr to hemtr:lr:gical changes ( Friberg and vostal ,1972 ), }{ithilr tissues,
i=rcurr sy bind ro ,sH-containing proteras including enzFc systein of the n!cr-
osms and srtochondria, p'oducing lzrious types of injury wirich mrght lead tc
&ath.

6- hinolevulinic acid ddtydrarase ( Fbrphobililolgen *rthase; 5_anino
le'vtrlfuEte hvdroi,rse, E.C.4.:.1.24 ) cata.tvZes the con.rrersion of two rplecul_
es of d-uinolermli-nic acid to porphobili:rogen rfiich is the umedlate precur-
sor to m4*r}'rias ( tfu et .aI ., 1974 ). This slzylrF rs expecred to be one oftb urgets in exrcsed tissues.

Th prese-: :str.uly has u:cir:rtaken to studv the in 'rivo lnteractron of di-
fferent qnce::ra'tio's of rprcurv w-i.th sorc hematological and biochemrcar pa-
ra-tsrs in albino mce.
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I1ATERIALS A\D IEIIilDS

TREANfi{I- OF ,ANIMA]J

Fersre arroino mice, Mrs mrsculus, one m:nth old, each ueighrng 20-2sgn
rcre used as e:rperilental anijuls throughout the present studv.The' r.ere fed or:
a conwBlcia1 standard diet.Mice r.ere divided into control a:^rd treated gror.ps of
20 nrice each, and gi.r,en distil.led $ater ( control ) or distilled uater ccrntai-
nrng 0"002, 2 and 20 ppm of m:rcury as mrcuric acetate beginnurg at dav l of
gestatlon up to dav 90.

Three n-icre from each grorrp here sacrificed bv decapit:rticn after 30,60,
and 90 days of treaulEnt. the blood rrras collected fron eacir:rni.na1 in citrated
tube anci *sed:freshl1'for de1t.a-ami''ore':linic aci.d deh'dratase ( 6_AIAD )
assal' arid henalo)ogical. studr'. Aninals were cjissected and brains and Livers,
uere kept at -20"c for biochend.cal tBasurements.

Sltl.trl"E PM:PAFAII0N

Ithole blood:

The blood sanpl.s Here collected from each anuml irr !i r:.c. crtrated tlse
containig 250 rrt of 3.g ? sodirn citrate. Ther blood rnas mi-xed carefullv to av_
oid the f.rmat:ion of foans, then u'ed freshlr,for measu:-ia51 delta-adlolerur-
rnic acid dehl'<rratase a.:tilit)( 6-Aj-AD ), r,hire bloocj cells; iWBC ) cotnt, red
blood cells ( llSc ) cou"lt' henoglobin ( HGB ) concenrrati.ons, heiratocrite (IilT)
values, and 'rar cel1 volur ( l.[v ), Henatological paranrt.e.]:s rrere rrasured b_v

usirrg llemaconp 5 instrulrent.
Erarn and L1\€): ttssues:

Brarns and livers were obtained from dis:sected a*nima1s,, honngenrzed at
1:5 ( l{/v ) in ice-cooled 0.r M Tris-HCl buffr:r at pH 7.0 anci then centrifuged
at 600ct ru;r fo:: r0 min. usiag Becionn Ls -i5 ur.tracentri.fuge type 40 rotor.
Fbllets rere dirscarded and supernatants 

"€re 
recenrirfugeci at 17,000 rpm for

30 rdn. ResuLtant Pellets were suspended jn thr: sanre buffer arrd kept at-4i rnt-
il use.

BIOGIE,II CAL PARA\,E]-ERS

ATPase ancl A&rE activities in both control and treated. nuce rrere determi-
ned jn both brain and liwr tiszues. ATpase a<:tivitv ras dete:zriaed accor<iing
to i'och ( 19bg ) AGrr actiuity ri'as assaveci accordi',g t.o Ellrnan et al..( 196 I ) ' The er4throcvte 6-ALto acti.vitv was assr\'--d according to Joseph et al .( 1971 ).

hoteh ccrncentratr.on ras determi.ned bv the rethod of lown,et ar.(1951),
usug cr/stalline bovrne senm albrmine as a s;randarc. Standard curr,e for rnor-
ganrc phosphate, using sodiunphosphate dibasi.c, was,ione ia order to calculate
ATPase units.
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Sig,n:ircalt ci.j.fferencr-'s iretr.een t,hc rn-.ans uere ca.Lcuiated roith student's

t-t.est. Differen::es uere ci:rns:lciereci to ber srg-lri{icant and h:Lg}ib' si6;ni,ficartt

t*rern the con:esponrirng leveis of probabil,ltv leere 0.0:: and 0.01,respectively,

RS;ULTS Ar{D D:ISCUSSION

l- Effects of rer,cun' sn bllod paramters

The data in tables 1 , 2 , and 3 show no significan'r differences in the

rrEasured paranoters con-gared to the cont::ol groups at ary of the given concent-

rati.ons, except the henoglobil ccElcentrationwhi.{:hwas fomd to be signi-f1cantlv

different in the rrice treated with 20 ppn of rrErcun' for'30 days.

Table ( I ): Irreraction of l'brcury with Blood Paramters After 30 Days of
Gestation ia Albino ldice

Ilernry WBC's

csnc. 103 cel]/c.c.
(ppr)

RBC's lGB

106 cell/c.c. Cnldl %

l'trv

Micron/RK

0.00

0.002

2.00

20.00

6.20 t 3.65

4.07 r 1.02

6.45 i 0.78

i.66 I0.0I

" 1? + n 6?

7 .07 ! 0.27

7.34 r 0.t6

12.80 t 0.53

12.9? t 0.83

13.03 I 0.58
t

14"13 t 0.38

Jq. IJ 1 J.J)

36.13 I 2.48

33.6'3 i 1.46

J5.t'5 I U./6

46.67 r r.l5
48.33 t 2.08

47.67 1 t.53

48.67 i 0.58

Each ralue is the rnean I SD c,f 9 replicates
Significantly d:Lfferent fron the cqrtrol by t-test at P.< 0.05
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Table ( 2 ): lnteract icsl ol' l"Ercury w'ith tllmd PararEters After 60 Days of
Gestation ia Albuto Mice

l"brcury h'llCt s

conc. 10- cell/c.c"
RIiC's HS
,116 -^r. ,^ -. ^ t)r|\. sErl/LIr,. 5j[/s!

HCf In:
l'licron/RBC

0 .|]cl

I ppb

- l"'

jir 
t ri:;;

9,80 :: ?.43

0.93: i.'lS

:, t" -. ' {iii

1 . ;'.' :!: "bi:.

? 6li + (1

7"20 1 .18

$ gf) | ,-'-

b,8!l : ,"'l

36 ,0i-r : 'l .'91

36,53 1 1.33

3:,.ir: t .1 .45

3:,.i. : -..1 -

ri. i :

i:.:t .r

. :;7

. r;5

1,7C

, i':i

'1r lliisr':r :'ir :i r--i l.'r..':r: ni!:h l\.:i :)lnc l4i;e 3ir,:l i;,r.all:r:.':.':'
i : 1 .,. :; ,.. :t ..', :,li

ri3{. ''-
: :- -

a:lic

i it''

l{lTI t:,:,

\ -:r,-:',.'iBi

(i.,'

-'., pF,

.3.0 ppr

20.IJ pum

ir.r;? I '.:rii

0.,s3 J: 1.7{}

7.13 10.6ti

l"3ii r ii .81

- A^ - n A-

i')tl + i Ai,.4'l : U.t

1,- lr' r 'l {fl

13.36 :. 0"47

il !;_, d lC

:i :' - ? tn

i\ /\ v \ iU

46.6- : l i.

47.J-'1 1"ia,

44.33::.:?

46.6i 1 1.53

Each 'r'alue is the nean t SLt of 9 replicates.



Tabie ( 4 ):
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Interaction of .,iflerent csncentra:ions of |,lercu:1. with 6-ALAII,

AT.l?ase,and A$.E afrer 30 davs of Gstation.

l&rcr.rry Blood e

CW. 6-AI"{D

AIP-as,e

u m)le Pi / ng prctien / hr

Braia Liver

A /}Ei u1[

A 0D4t? / mg protien / hr

Brain I irmr

cqrrol 104, 19 t 4.64

?fi r01.s1r9.80

7 ry 99.21 : 6. 13

20 ppn 45.3s 1 8.;i

6i"55 r 6"30

56.24 I 8.7',I

46.84 I 3.]E

47.91 : 2"89

11.88:.21 ?4.56:0.97 44.11 |t.36
1t.82 I .58 ?6.73 1 4.t6 43.47 t 4.30

11.04 I .35 26.41 i: 0.94 33.24 1 ;.6

11.56 t 2 .40 22 .04 !: ?.3 t- 31 . 18 J t . i6

e

t

100
Enzym llnit = oDOO - OD() x -;;- x

Blood di.lution ?

x-" lfi Blood vol . x 60 nin 0.036
Srgnificantly diffennt frc'n the control by t-test at p I 0.05
Highly signi,f rcant ( P\< 0.0j )
Each value is the rean tg of 9 replicates

Table ( S ): Interaction of differcnt concentrations c,f mercur,* with 6-ALAD,

AlP-aserand OrE after 60 davs of Gestati.c,rr

I.brnry
cqE. Blood g

6-AI.AD

ATP-ase

u nr:le Pi i ng potien / hr

Brain Lirrcr

rn r
.i.rr:tt

A 0D,,., ,/ ms protien / hrI tr

Brain Liver

cqrtlol 65.11 t 7.30

2 PIb 49.87 r 9.56
t

2 pF 37.83 1 8.]4
it

20 Pps 31.53 1 8.66

44.44 ! 1.24

41.75 r 1.15

42.33 r 5.46
a

J5.J/ I J.oi

10.73 I 0.46

10.33 1 0.87

10.69 t 0.65

'10.69 r 0.60

23.96 I 5.00

)Q1(+1e

29.24 ! 1.'t6

26.88 t 1.65

27 .94 ! 2.13

26.89 1 2.34

26.05 r 4.87

I

Enzprc llnit = ODoo - @0 * -Kr x Blood uol . x Eriffi * [."uf6
Each r:rlue ls the nean : SD of 9 repiicates.
Si.gnificantly di-fferent fnrn the control by t-test at p ( 0.05
l{ighiy signif rcant { p g 6"p1 ;
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Table ( 6 ): trnteracticrn of different concentrations of. Ibrcury w.ith 6-Aj-AD,
AlP-aserand ChE after 90 &1,s of Cestation

,'&rcury Blood 0 ATp-ase A&E
cOtlc. 6-ALAD u nole pi / 4c protein / hr a oDqt2 /,ng horein / hr

Brajn Liver Braia Litpr

0.00 84.88 1 1Cr.91 54.49 r 0.72 8.39 r 1.18 30.01 r 2.68 30.31 r 0.80

2.0 ppb 65-60 1 'r:;.12 56.01 I r.66 10.80 r r.91 28.65 1 r.6.1 23.82 ! 2.67

2.0 ppm 3s.0s 1 2.6; 54"93 r 3.25 rl.59 t r.80 26.13 I r.70 28.25 I r.z9
20.0 pprTr ss.o: r z.ii 49,8s t 2.2; r0.93 r r.03 27.2s i r.ss 3r..16 r 0.s.r

€ Fnzyne Lhrit = 0Do0 - *o . # - ##*nfi , u#* significa.rtly tii{ferent from the control by t-test at p.< 0.05it Highfy significant ( p { 0.01 )
fuch value j.s the rEan I SD of 9 replir:ates .
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7- Inleractron oi nercur,- wrth d-Al-AD, ATpase,and ACrI ac.ti..r,,,tri.es

Tables,l, l, zind 6 surmB:'ize the activiti.e:; of $-ALrD, ,{Tpase, ancl i.&ri
:.n the controi and t:"eated g::ou[)s.c]:\-r!rroc\..ic d-Aj-Alt activrtv i.s srgnificalll.
<recrearied, h.r- mercun'treaLiEnt. I,brcun'treatrrEn! of j pprrr ceused l"g, 4l.9r.ni
58' i ti urhi.bi.tic'n after 30, 60, and gu davs of gestatron, r,esocciirel.. ,r,hile the
teatlirrrrt br' 2;r ppn i:aused 56.4:', 51 .6 , and ljB . ? i c,f uJr ibit ion at thg sarne L j-?le

interva I s

ln l!15 liHi r'€rported tlutt the Cf.S i.s the na_rcr.s,:,irr oi toxic:l'after
e\posure ic elemeni:.a] $Ercut-rre:;pecial1v al:ter chrontc €:)ap()sure;therefore, of
the Clits enswes, AI'Pir:;e and.A:)rl: rere stud:,ed as target!; for nBrcuric [oxrclt)'.
TabLes 4 , 5,and b plersent t,he -in vivo interactron or nx.):cury wtth brain and

lilel ATPase activities at diffr:rent tine :mtervals oi qr:s.i:at1on. l:rnibition
of braj:r ATPase r.z:; r:rtrserrred at 30 davs up to 90 dal's oJ,gestErtion. Ch tite
other harCrnercun' l:rci no effect on liver ,{Tpase

Brah l.GrI snows no srgrrificant iniribi.tion bv nr::rci:rv after iO, 60rand

90 davs c{: gest.,rtion;rs shown i:r tables 4 , 5 , and 6 .liourevega s:grificant
trrhj.bition of lrver.Ai}E actt\,i!)'rat ? nd 7A ogn of rErcuniafter 3il days of
treatJrenr wa: obsenr<i ( Table.l ) Liver AGrE inhibit:ton rna$ recor,ered after
60 days of nrcrcun' treatrpnt, rqhich nav be attributed to the allosterical bin-
ding of nsrcun' to t,h{r enz}i}e bintling site ( Table 5 )

iulortalities'n'ithin treat.eC groups r'e:re recorded a:i'cer 90 days of exposu-
re.The lrlol'ta]ltv p,3ri:entage caused by rercrrry trealnent:; r,ere 0 ,6.,,- ,6.7,
and 13.3 t at 0.,0 , .l ppb , 2 pprrand 20 ppn of rercunrrnespecrj.!€lv
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