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Merc11ry t.\' a lwu,·duu.l me1nf 1hot lw.v lu;~'t!IIIC: c11r 1/llfJOrlant tSSIIC of enviroumental cmlftllltinollull. 

Tftt: 1/ltl/11 SOIII'Ce.l' of t!.tpOSIII'C: Of preg nant W0/11(!11 is dental {1!1/(/lgal// jifliii8S Olld C(JII /Utt/ jis" COIIS II IIIf'· 

lion. Mercury level.•· 111 blood (1/ld abortuses of·IO n·omen will1 repeated IIIISCtlrriage were delt.:muned 11.1'

mg l'crki11 -F:Imcr 2Jl:SO Atomic Absorptiu11 S!ICCtro,>lwrometer ami compared wiTh 24 pt esmlll t wuJ/Icll 

(control). HiJ:hl.v siglll/iCWII ele.waion of b/or'd mt:rCIII)' levels wos obsen•ecl in: a) all aborrecl,,·unu!ll 

(20.82 ± 4.55 pgldL) c:ompnrecf to all comrols (II.//± 4.S pgldL); IJ) aborted women wuh denWittiiWI

~~~~~~s (2J. J(j ±. 2.85 /tg/d/.) 1111/Cit COIIIIWred lrt r'0 /111'01 \VO//IC/1 Wtlh (111Wf.~<lii/S (14.62 ± 2. Y Jtg/dL): c) 

ahortecl"·omen wit!tout dental amalgams ( IJ.j(, :L 2.52 f.J,r:klL) when compared ro COIIIrol•vunt('ll JVilltuttf 

tllltll/.~tliiH (7.5<) ± 0.67 J.lgldL). Mercurv lew:h in u!Jortrtses of rite swdied cme.r we1efowul to lx //.0(1 ±. 

I. 'J8 ,11g/g11t. /1 was II . Y4 ±. I. 7 i11 cases ,,.,{, wtuti!:J<IIIIS and Y.OI ±. 0.47 Jtglgm in t.:ases witlww amctf· 

~ ttlll .' 1\bnnt•d u 0111('11 l!'itli Oil<' amo/.tif/111 !tori '''"·er III<!I'C/11}' lei'C' fs i11 lmrlt blood and uhnntrsC.\ rlum 

11:umen n:it/1 2. J. or 4 m11algw11s. t\lso. blood 111crcury level was sig111ji<:allfly e/el'(lfed 111 aborted women 

wtlh I. 2. 3. o~~r/4 1vhc:n ,·ompured to those oj c:ulllrul women. l•tc:reosc durar1011 of amalgmn jil/11rgs ww 

ctssoc tolctl wit/1 111ure mercury levels i11 both blood ami aborr11ses i11 abonetlwomen and in blood oj con 

lro/.1. Denial }if/ins clr1nng pregnancy w<cs (lJWCi(lted with lush mercury l evels " ' both blood (23. 96 ±. 

4.07 f.JgldL) a11d aborruses ( 12.53 ±. 2.44 J.1glgm) of the aborted women. Ccm11edfisll collsumptio,was " ·'· 

.rodatc:d wl/h ltrgflt:sl 1/l(' rcnry lc:•·e!s 111 blood of u/;orted wamen (24. 74 ±. 2. 15 }.tgldLJ thew tlwse of con· 

tm/., ( lo.8() ± I. 14 JtgldL) and also in ttbortu.\cs ( 12.78 .±. 1.5 J.l8lgm). There were stg111jican1 JIO.Wil•c• 

corrdatwns be11vc:c:n &food mcrc:ury level and a8e of 1/re stltdicd women ( r = 0.8) and mercury concemm

IICJII of ab()rtu.ves ( r = 0. 9). In COtlclusion, Mercury was found 10 be associated with cases of recurre11f 

llliJc:tll'f'IUS£'.1 especially 111 women with dt:mal mttttlgam fillmgs wul W0/1/t:ll w!tu COIISU/1/t:d ca/lnc•d ji~·ft. 

So. development of prevt:wive :;trme.gies and got•c:mmc:lllal /tCIIOIIS GJJaillsl rite: problem of mercury CUI( · 

IWIIIIUtliun should be done. Dental professionals sltould wulersuwd rlze impact ofvanous levels and tyiJc:s 
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of mercury 011 the ellvtrutllliCIII and luuna11 Ilea/fir. Production, uses and disposal of de11wl (1/tut(~wlls 

J/tnuld be clccreased. Dental {11/llllgam fillings in girls ctiUI IVOI/l~ll of reproduclii1C ctge sliould be u:;ed 

wuh cwtlioll. to m•ou! i11cteosed pre/lola/ mercury exposure. Coii:Hmtplion of crmned fish should b,· re· 

.Wrtcfed w only one I tiiOIIIIr. Every womau with repeated miscarriages xlrould be i11vcs1igaJed formert:w y 

level in Iter blood. lj if :s elevmed, removal of amalgams if present should be done .~ix months before 

fUC~"""9'· If .1'1111 his It , cftelatio11 therapy sltoultl be :>tarted cautiously i11 a hosp11ol ;, ordet to ovo1d its 

,·omplicaliolls. Amioxidwtts especially selenium may have a role i11 pr01ecrio11 ugai11s1 oxulolt ve stress til· 

tluc:ed by mercury. 

INTRODUCTION 

Elemental (metallic) mercury (Hg0
) is 

"highly toxic metal that can cause seri

ous adverse heC~Ith effects. 11 is found in 

thermometers, fluorescent light bulbs, ba

rometers, switches in children's shoes 

that light up, and in dental amalgams 

(IPCS, 1991). It has been used in both 

medicine and den tistry for centuries. It is 

illso contained in many over-the-counter 

J rug:; and (o:;metics; e.g., mascara, contact 

lens solution, hemorrhoid preparations 

and beauty cream. Recent media attention 

regarding the increased levels of mercury 

in dietary fish, high levels of mercury in 

"ir emissions, and conjecture that certain 

d iseases rn(ly be c8used by mercury expo

sure has increased public awClreness of the 

potential adverse effects of mercury (Kao1 

ct ~1.. 2004). Bec8use !-Ig0 has Cl high vapor 

pressure, the primary route of human ex

posure is by inhalation of Hg0 vapor re

leased from dental amalgams (lPCS, 1991). 
Levels commonly found in oral tissues of 

those with amalgam fillings were 100 to 

1200 times the FDA/ EPA action level for 

Mausourn J. Forcusic Med. Cl i11. Toxicol. 

health warnings in food, which is 1 ppm. 

Dental ama!gcnn contain~ approximJle

ly 50% of metallic mercury (Palkovicova, 

et a l., 2007). Recent evidence thM smllll 

amounts of mercury are continuously re

leased from filling (Bates, 2006). Individu

als wi th amalgam have 2-12 times more 

mercury in their body tissues compared to 

individual w ithout amalgam. Mercury v~

por, is known to be the most toxic nonril

dioactive element, and is toxic even in 

very low doses (Mutter et al., 2007). There 

is no safe level of mercury. If a person, 

have 4 amalgam fillings present in their 

mouth, the average person's saliv(l ex
ceeds the EPA maximum legal munici

pal discharge standard for mercury. The 

upper level of mercury exposure recent

mended by the German Commission on 

Human Biomonitoring is 10 11g/L m 

blood (Mottet et al., 1985) but adverse ef

fects such as increases in blood pres

sure and cognitive effects have been docu

mented as low as 1 ,ug/L thus according to 

the European and U.S. National Academy 

of Sciences, mercury limit was lowered 
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to 5!-lg/L {Grandjeam, 1999). 

According to cmimal experiments, case 
reports clnd ~pidemiological studies, expo
sition to a high concentration of metallic 
mercury v;~por may cause an increase in 
rt>productivc problems (Schuurs, l998). 
13ec<luse Hg0 is highly lipid soluble, il 
re;ldily pcnetr.Hc~ the pl;lcent<Jl b,Hril·r 

(Lutz et Cll., 1996) Clnd is taken up by fet<1l 
tissues, then oxidized to Hg2+ which is 
much kss likely to re- cross tbe ple1cente~ l 

b<Hrier. This oxidC~tion serves to trap Hg0 

in tissues l e<~ding to more accumulation in 
the fetus than in the mother (Goering el 
al., 1992) wi th potential developmental 
tox icity, spontCl neou~ tlborlion Clnd still
births {Shu urs, 1999). 

The ;1ver;1ge amalgam filling cont,1ins 
50 °/o mercury (Palkovica et al., 2007). A 
single large ClmalgJm filling contained 1 
gm of mercury lost a significantly toxic 10 
f..lg/ d<1y; there would be enough mercury 
for 100,000 days or about 274 years of ex
posure. A small tenth of gram mercury 
filling would lost 27 years. So, enough 
mercury is within am~dgam fillings to pro
vide a consistent chronic toxic exposure 
ilnd causes spontaneous abortions ;md 
birth defects (Allah, 2001, Choy et al., 
2002). 

AIM OF THE WORK 

The objective of this study is to evaluate 

Mausour" J. Foreusic Med. Cfin. Toxit·ol. 

HJ 

the.chronic toxicity of exposure .to .mercu
ry in cases of recurrent misce~ rriilges by 
evaluating mercury levels in blood 1.1~1d 

<1bortuses of aborted women cmd co rrel:~t

ing them to amalgam fillings in comp~ri-
00n lo pregnant control womt:?n. 

SUJJJECTS ;\NV t'vll:.TJJ UDS 

The present study was cond uclc.:!d on (1-l 

women div ided into two groups. The first 
group included 40 women with at lea!)l 
two misca rriages in the first trimester (fir::: l 
14 weeks ges~ation), aged from 20 to 39 
years, who attended Obstetric & Gynecol
ogy Department of Mansoura University 
Hospital over one year period. They were 
admitted complaining of inevitable mis
carriage and surgical evacuation or manu
Cll vacuum aspiration was required. A II 
women were subjected to ultrasound in
vestigation to ensure diagnosis and ex
clude major anomalies of the uterus. The 
second group consisted of 24 females with 
no history of miscarriage and they were 
pregnant (controls) without problems. 
Their age ranged from 22 to 38 years. They 
were aged, weight, and height matched 
with cases. None of the aborted women or 
controls was receiving medication or suf
fering from any infection during the 
study. Informed consent was taken from 
all women to share in this study. Through 
history was taken irom each woman with 
special emphasis on: 

1- Age, residence and occupation. 
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2- Dental history" : number of dental 

amalgam filli ngs, duration and den

tal fillings during pregnancy. 

3- Consumption of canned food. 

4- History of diabetes, hypertension, he

p<1tic <md ren<l l di~eases. 

5- History of drug or alcohol intake. 

For each participant, five ml. venous 

blood were withdrawn from anticubital 

vein under complete aseptic condition, 

added to EDT A, into polypropylene tubes, 

shacked gently. One gram from «bortuses 

(product of conception) was put in <1 clean 

flask. Both blood and abortuses kept at 

4°C unti l assay. 

Digestion of blood and aborted samples 

were done by wet method of digestion (ni

tric - perchloric acid) according to the 

method of Vanloon (1985). Analysis of to

Lrd mercury W<lS done by the method of 

Stockwell <1nd Corns (1993) by using Per

kin. 

Elmer 2380 Atomic Absorption Spectra- . 

photome ter (AAS cold steam technique in 

combination with now injection system). 

Prcp<1rntiun of ~tandards and sarnples w<1s 

carried out under dean conditions using 

deionized water. All chemicals and rea

gents used were of ultra pure reagent 

grade. All glassware and plasticware were 

washed three times with deionized water, 

then soaked in 20% nitric acid overnight. 

After soaking the glassware was rinsed 

Mrrusoum f. Forc11sic Med. Cli11. Toxicol. 
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three times with deion:ized · ..W-a ter · ana 

dried. Quality assurance was achieved by 

measuring blank test solutions. AI! metal 

contents were measured on the working 

s tandard curve in duplica te (variation er

ror should beless than 3%). 

Data were compared by usjng student's 

t-test (to compare two groups), Chi square 

(x2) wus used for q uali ta ti ve data (propor

tion). Correlation co-efficiency was used 

to test association between v«riables. 

These data were run on a n IBM compati

ble personal computer by using Statistic«! 

Package for Social Scientists (SPPS) for 

windows 11 (SPSS fnc., Chicago, IL, USA). 

RESULTS 

There was insignificant vanat10ns be

tween age & reside:tce of aborted women 

and control women as shown in t(lble Cl }. 
Eighteen of aborted women (45%} and 

eight (33.3%) control had consumed 

canned fish . Dental amalgarns were found 

in 70 % of aborted women and 50 % of 

controls. Eight aborted women have done 

amalgams filling during pregnancy. 

Table {2) reveals highly significant ele

vation of blood mercury levels in: a) a ll 

aborted women (20.82 ± 4.55 ~-tg/ dL) 

compared to all controls (11.11 ± 4.8 J.tg/ 

dL); b) aborted women with denta l amal

gams (23.16 ± 2.85 ).lg/dL) when com

pared to control women with amalgams 
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{14.62 ± 2.9 pg/dL); c) ilborted women 
without dental amalgams (15.36 ± 2.52 

~g/ dL) when compared to control women 
without e1malge1 ms (7.59 ± 0.67 J..lg/dL). 

Merc1.1 ry levels in Clbortuses of the studied 

ci\ses were found to be 11.06 ± 1.98 ~g I ~· 
lt wi'\~ 11.1)4 ± J .7 111 cases w1th amalgams 

;1 nd 9.0 l ± 0.117 pg/gm in c<1ses without 
i'\ mCllg;) m~;. 

Aborted wom~n with one C1mCllgam h<ld 

lower mercury levels in both blood ;mel 

;'\borl'\tscs than women ,,vith 2, 3, 4 am<JI

g<1tnS _il::i shown in table (3). Also blood 
mercury level W<lS signifie<mtly elevated 
in nborted women with 1, 2, 3, <md 4 am<d
g;:)ms vvhen compClred to those of control 

women. Increased dur<'ltion of Clmalgam 

fi 11 in gs wr~s associ a te.d wi th more mercury 

IC'vds in both blood Clnd abortuses in 
i'\bvrtecl worncn ;"'nd in blood of controls. 

Dent<1l filling during pregnancy WC\S nsso
l.' i.llcd wi th high mercury lev<.:ls in bolh 

blood (23.96 ± 4.07 ~-tg/dL) ;md e1bortuses 
(l2.53 ± 2.44 J..lg/gm) of lhe aborted wom
en. Canned fish consumption was asso

ci<1t·ed with highest mercury levels in 

blood of aborted women (24.74 ± 2.15 ~Lg/ 

dl) than those of controls (16.86 ± 1.14 

~lg/ dL) and also in <~bortuses (12.78 ± 1.5 
J..lg/gm) as shown in table (4). There were 
significant positive correlations between 
blood mercury level and 11ge of the stud~ 
ieci women (r = 0.8) and mercury concen

tr<ltion of nbortuses (r = 0.9) JS shown in 

t<'ble (5). 

Mt•n::.oura f. For<'nsic Mc.f. C/iu. Toxicul. 
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DISCUSSION 

Toxicity caused by mercury exposure is 

now becoming recognized a:; l\ wide
spread environmental problem and is con

tinuing to attract Cl gre<lt deal of public <11-

tent·ion. In the present study, mercury w~s 
(ound lo be elev<~ted in aborted women 

(Omp:uecl to conlro.~-;. This w<~s double the 

level recorded by Belson et al., (2005) who 

mentioned that level of mercury should be 

less than 10 (~Lg/dL) and 10 times the level 

recorded by Mckelvey et <1!., (2007) for 

New York City populcltion. This level w11s 

found to be positively correlated with the 
number and d\:ration of amalgam fillings . 

Many authors recorded similar resulls. 

A la rge cohort s tudy of exposed women 

found «n increased risk of spontaneow,; 

abortion and other pregnancy complic<l
tions (Sikorsky, 1987).Women with hor

monal problems seeking help at a gyneco
logicnl clinic in Germany; women with 

idiopathic menstrual problems had higher 
mercury levels than controls (Gerhard, el 

ill., 1998). Mercury levels in placenta in

creased >vil'h an increasjng number of ma

tern<'ll dental amalgam filljngs (Ask et "!., 

2002). In a study by Bjornberg et al. (2005) 

concentration of mercury in cord blood 
were correlated with its concentre~ tion in 
mother and dental amalgams. A signifi
cant association between the numbers of 

dental amalgam fillings and the merct1ry 

concentration in bluod was recorded by 
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Lindberg et al., (2004). ln the period from 

1999 to 2002 a report data showed that all 

women o f childbearing <lge had levels 58 

~tg / dL, " concentration associated with 

neurological effects in fetus (Rice, 2004). A 

-;l ightly incre<1sed risk of miscMriage was 

found by Li ndbobm (2006) for exposure to 

mercury ama lgams. 

Jn tbe present study, relation of mercu

ry concentrations to canned fish consump

lions WilS consistent with that of Leistevuo 

{2001). Canned fish mostly contained big 

!jized tuna fishes w itl1 high levels of mer

cury inside. The Environ mental Working 

Group recommends res tricting consump

tion of canned tuna to only one a month 

;md to avoid high m ercury seafood. 

In contrast to the present results, Luglie 

et a!. (2005) found insignificant depen

dence of mercury concentration on the 

number of amalgam fillings and fish con

sumption. Low level of mercury levels 

was detected in affi.!1iotic fluid and no ad

verse outcomes were observed through 

pregnancies Clnd in newborns. 

It has been well documented that ma

ternal amalgam fillings are a major source 

of exposure for the fetus {Leistevuo, 2001). 

The average amalgam filling contains 50 

% mercury (Pa!kovica eta!. , 2007). It emits 

mercury vapor 24- hours a day. It is 

known to have a low vapor pressure and 

to be continuously vaporized and ab-

Mn11sourn f. Forensic Mcd. Cli11. Toxicol. 

sorbed by the body. Amalgam has been 

shown to act like a battery, setting l:IP gal
vanic currents in the mouth, result.ing in 

high levels of poisonous mercury being 

deposited through this action in the or<ll 

tissues and mucosa, from which it <1lso 

spreads to other parts of the body (Nogi, 

1989). 

Based on animal studies as well as hu

man studies, mercury from amalg<Hn in 

blood of pregnant women crosses tht: pl,1-

centa and appears in amniotic fluid and 

fetal blood within two days of placement 

(BjOrnberg et al., 2005). F{>.tal .merc~ry con

tent after ma ternal exposure to vapor 'vvas 

found to be over 20 times that for mother 
I 

(Warfving, et al., 1994). Mercury is often 

stored in fetus at much higher levels tha n 

that in mother (Vimy e t al., 1997). 

Many recent studies have found repro

ductive effects including infertil ity, mis

carriage and developmental effects in fe

tus at much lower levels than those 

having significant effects in adults. The fe

tus have been found to be much more sus

ceptible to the effects of low levels of mer

cury exposure due to low body weight 

with high absorption rate, less effecti ve re

nal excretion and a less effective blood 

brain barrier (Kostial et al.,1991) . 

One of the major cellular mechanisms 

of mercury toxicity is the oxidative stress 

which may lead to membrane peroxida-
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\ion <1 nd generCI tion of reactive oxygen 

species (Pinhero et al., 2007). It e~cts as " 
free radic<ll which is highly reactive, 

charged particles that damage body tis

sues. Free r<1dic<1ls prevent nutrient from 
cnlenng the cells and was tes from leaving 

and block enzymes necessary for lhe 

body's detoxification processes. Mereu ry 

C<ln bind lo cell membranes, distorting 

them <1ncl interfering with normal cell 

functions. The immune system no longer 

recognizes lhe target as part of lhe body 

<md will attack it. Once mercury reaches 
its destina tion tissue, it has many ways in 
which it may express its toxicity. It is ;-~ 

multipotent cytotoxin that intervenes in 

the primary processes of the cell by 
bonding strongly with sulihydryl <1nd sel
enohydryl groups on albumin molecules 

in cell membranes, recep tors and intmcel 

lular signal links, and by modifying lhe 
tertiilry s tructure. The structure of ;dbu
min mol~cules is genetically determinl.!d, 

and this leaves arnple scope for genetic 

polyrnorphism to m;--nifest itself in vory

ing ~ensilivity Jnd types of reac tion lo 

rnercury exposure· (P<1lkovicove1 cl nl., 
2007) . 

Mercury hJs been documented to be :1 

rep rod ucti ve and develop men tal lox in in 
hume1ns. Some of its documented hormo

n<~l effects at very low level of exposure in

clude efCects on the reproductive ~ystem 

resulting jn. menstrual disturb<Jnces, infer
tility, spontaneous abortions ;:1 11d birth de-

Mnn-sourn f. Forcusic Mer!. Cli11. Toxicol. 
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fects (Yang et al., 2002·). The uterus is a col
lection center for mercury. It is reported 

that more than 90% of the imbalances, 

created by sex hormone disturbances were 
corrected within a few weeks of amalg<1m 

removal. The patients noted differences in 
fertility, less pain during periods and a 

trend lOWit(d optimization oi the days of 

menstrual flow. Mercury ::;eems to have a 

negative impact on ovarian ns well <Js on 

pituitary (unction. It has inverse associJ 

tions with progesterone, prolactin Jnd 

thyroid stimulating hormone and direct 
association with oestradiol. l t may ind llCe 

immunological changes, such as l\n in
crease of natural killer cells and change~ of 

T suppressor and T helper cell counts, 
may interfere wilh the physiologicJ l ildilp

tation of the immune system to the st<1te of 
pregnancy with the result of miscarriJge. 

The observed hormonal and immunolo~i 

cal changes E\ay be important factors in 
the pathogenesis of repeated miscarri<~gc 

(Gerhard et al., 1998). 

Studies found that very low levels ol 

exposure to mercury cause genetic /DNA 
damage (Ben-Ozer et al., 2000; Leung el 

a!., 2001; Pra ti et al., 2002, Sheiner et Jl., 

2003) and inhibits DNA & RNA synthesis 

(Gazette, 2001); reduces blood's ability to 

transport oxygen to fetus, and transport of 
essential Cimino acids, nutrients including 

magnesi um, zinc and vitc:nnin I312 {Urb;1ch 

et <1l., 1992); decrease enzyme function and 

isocitric dehydrogenase in fetus {Ng cmd 
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Liu, 1999); causes reduced iodine uptake, 

inhibited A TP activity, and causes sponta

neous abortions and birth defects (Choy et 

al., 2002). It also, inhibits release of follicle 

stimulating hormones from the pituitary 

by damaging membrunes of cells in the 

.an terior pi tui tur y. 

Since mercury vapor is known to rapid

ly cross cellular membranes and to bioac

cumulllte over time with chronic expo

sure, these relationships get stronger w ith 

age, as evidenced ir. the positive correla

tion between the age of the studied wom

en and the blood mercury levels, with the 

most serious health effects occurring more 

commonly in middle- aged women. 

ln conclusion, Mercury was found to be 

<.1ssociated with cases of recurrent miscar

riages especially in women with dental 

l1ma!gam fillings and women whu con

sumed canned fi sh. So, the following rec

ommend«t-ions are very important: 

- Development of preventi ve strate

gies and governmental actions against 

the problem of mercury cont<lmination 

and continued in ternational efforts 

should be done to · reduce anthropogenic 

Mansoura f. Forensic Med. Clin . Toxicol. 

.; 
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sources of mercury. 

- Dental professionals should under

stand the impact of various levels unci 

types of mercury on the environment and 

human health. The glob<d production and 

consumption of mercury should be de

creased as well as the production, uses 

(lnd disposal of dental amalgams. 

- Dental amalgam fillings in girls and 

women of reproductive age should be 

used with caution, to avoid increased pre

natal mercury exposure. Consumption of 

canned fish should be restricted to only 

one I month. 

- Every women with repeated m iscar

ri ages should be investigated for mercury 

level in here blood. If it is elevated, remov

al of amalgams if present should be done 

six months before pregnancy. If ~till high, 

chela tion therapy should be started cau

tious! y in a hospital in order to avoid i ls 

complications. 

- Antioxidants especially selenium may 

have a role in protection against oxidative 

stress induced by mercury. 
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Table (1): Ch:tradcrbtics or th~ studied cases. 

·--
l'ara 111d c 1·s Cases of abortiuu Coni rub Statislicalthll:t 

II := -10 II"' 2·1 p 

,.\;;~·()' !::II'S}: ~h·au ± S.D 30.32 :t 5.43 32.33 ::1.: .f.IJ 1= 1.')9 0.52 

lh·~idcm·t•: U1 hau 11 ('X,) :!6 (C>:\.0) 1·1 (58.3) 

It ural 1·1 (35) 10(41.7) \!=0.51 <1. 18 

C:111urd !ish consu Ill p!i11n ll ( •:;,,) I :-1 ( -1:') 8 (33.3) X2 =0.88 0.32 

lkntal amalgmns: II (uj,,} 28 (70) 12 (50) I X! '=0.95 0.36 

i'\umhl'r: One (, (2.!..1) :! (16.7) Xz ""1.01 0.46 

~.3 1·1 (50) G (50.0) X 1 ""0.72 0.29 

.j ::; (28.6) " (33.3) X:=0.!\3 0.16 

lluratiou : !- (, y"a•·s S (~lU,) 4 (33.3) X: =0.53 0.16 

~ • 20 yc:1 rs 20 (71 A) 8 (66.7) X! oo0.7J o.28 

J}rnl:d lillin1,: tluril•t: pn·:;.ll<~lll:)' ::; (28.6) -
ln~ignil'ic:lnl a( p > O.US. 

Mtmsorml f. foreusic Mcd. Cli11. To.\ icol. Vol. XIV, No. 2, July 2UU6 
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Table (2): Mercury levels <~ mong the s tudied cases. 

Pa ram Cll'rs Cases of nbortion Controls Stnlisticnl tla h1 

II = 40 II = 24 p 

t ) Btootl ml'r·cury ()tg/d L) cone. for· ntt : 

Mc~m ±S.D 20.82 ± 4.55 I I. II :l: 4.80 t = 6.15 < 0.0001 

2) Bl. l-1 g0 in women with :1111 algnms: II = 28 (70 'Yo) II= 12 (SO% ) 

Mc~m ±S. D 32.16:!: 2.85 14.62 ± 2.90 t = 6,07 < 0.0001 

J) 131. llg0 in women without am<tlgnms: n =12 (30 %) n = 12 (50%) .. 
Mcan±S. D 15 .. 36 ± 2.52 7.59 ± 0.86 t = 6.86 < 0.0001 

4) AhuJ·tu:; mercury (1Jglgrn) for nll: 

Mcnn±S.O 11.06 ± 1.98 
S)Aborrus l-lg0 in women with nmalgams: 

Mc:~t~ ::l:$.0 
11.94 ± 1.70 

6) Abortu s ~I go Ill women without 

I 
lllllnlgam : M Cllll ±S. t> 9.01 ± 0.47 

Stat is tll'al c0111 pa rison bet wccu I ,4 
t=9.8 < 0.0001 

Statis tic: ll C(JJJI p:Hi.son he tween 2,5 
t=I 0.89 < 0.0001 

Statis tica l l'Ornpariso n between 3,6 I= 5.61 < 0.0001 

!-Iigh ty sign iticant nt p<U.OOI. 

Ma11soura f. Fo,-eusic Med. Cliu. Toxico/. Vol. XIV, No. 2, Jrsly 2006 
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l'a i':J IIId~l'~ Cas~~ uf:ohorliuu Cm:C ro ls ~l:tlislicll daf:1 

II = ·10 II =2·1 ,. 
( , \) j\ IIIII fa·r uf !111\:d~:IIIIS: 

i) Ot1~· lnolil: II ('X,) Ct(21.·f) 2 ( 16.70) 
:• · Hi. I 1~0 ()-L~/tiL) I\ I COlli :1: S.D 1 9.~~ ;I; 11.511 I U.05 o!: II.U J I= ~~.73 < U.UUU I 
IJ. ,\l~t~rlll .\ llg0 (j1:;1:,:) M<·~' " ± S. D 10..17 ;I; 0.4\1 
Sl:ili~lir:d \' 11 111p:t ris un ill'lln·cn :: :111tl h: t = ~.3.27 < 0.000 I 
ii)Two, thrt•l' :1111:ii;,::IIIIS 11 ('X.) I ~ (SO) (, ( ·10.110) 
:1· Ill. lle:0{it~/d L) !VIeau :1: S.D 22.92 ± 2.33 14..l2 ± U.'JU ( = 11.76 < 0.000 I 
h- ,\ lw rln~ II g0 1\ lc:111 :J: S. l> I l.(,.j ~': I. 5(o 

Sl;~l i ~lk:ll cu1uparisou beh"·ccn a autl h I =15.07 < 0.0001 
iii) Fout· :uu:dg:u11::. 11 ("!..) 8 (2!!) .J {JJ.J) 
:t· Ill. 11 :;0 (JI:;IdL) 1\ IC:tll :L S.ll 25.98 ± I .45 I 7.62 ± 0.0~ 16.29 < O.OUOI 
II· Ahur(us llg0 1\lc:iu ± S.D !.1.:\5 ::1; I. 1:-'\ 
S!a(i.~lic:~l romP" r ison b~ lw~·cu :1 and II 19.01 < 0.0001 
Sraristiral ~·omp:1rison b eL iii) :1 mnl i) a 10.89 < 0.0001 
S:alis l i~·a l rom p:t rison hd. iii) lo :111d i) l1 7.03 < 0.0001 
(B) 1Jur:1 1iou lofucn lallilliug,s: 

i) F ~'~"" 2 · (, r~·:u·s 11 ('X•) ~ (2~.6) .J (33 . .3) 

:o· HI. I lg0 (!•g/d 1.) •''ll·a 11 :1: S .D 22.88 ± 3.7::. IJ.SS =~ 3.81 .1,.1~ < U.OOI 
lo · AIJurlu.~ H:;0 J\IC!IIl :1: S.D 11.7·1 :1: 2.U2 
S:al islil':ll (0111 p;l riS() Il ltd Wt:CII :1 !!lid II ; 7.3S < IUHIO I 
ii) From ~ • 20 yea rs n co;.)) 20 (71.4) 8(66.7) 
:1· Bl. JJ:,;0()1~/d L) •'·lean :1: S. D :!3.28 ± 2.-1') l:tUO :t: 1.68 S.(,7 < O.UOU I 
"· .\1)(11'111~ 11:;0 ~!ca11 :1: S. D 12.U2 ± 1.% 
S l:ltis ti c Li l·ompnrisun hcfwcc11 :1 a11d b: 17.06 < 0.0001 
(C:) lh-uc :~ l filling t.ludu~; (11'\ 'J;IIlllll.')' n (%) 8 (28.6) -
:1- Ill. ll f-0 (/lg/d L) Mean :.1.: S.O 23.96± 4.07 
h- t\htorln~ Hg0 1\ l c:lll :1. S. \) 12.:\3 J: 2A.J 
.':il:llisfk:!l fU IIIJI:tl' iSIIII (J~' I\\'1.'~11 :t :11:d It ; (i.81 

II ighly sign i lit: an I al p < ll. UO I. 

Mau:;;oum J. 1-'oreu:;;ic Mcol. Cl iu. 'fu.Yicul. Vol. X IV, No.2, }11ly 2our. 
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T:~hlc ( 4): Mereu ry concentrations of th e stud icc! cases as rcgu nl canned fi sh consum pi ion. 

Paramckrs C ::tscs or abortion Controls St:ttistical tlata 

11 .. 40 II = 24 I' 

i) l'osiriw l·ons um rHion: II('%) 18 (45) s (.33.3) 

a) 131. H g0(~glll L) Mclln ± S.D 24.74 ;1: 2.15 16.86 ± 1.14 11.45 < 0.0001 

b) J\bOl 'IUS 11 ~0 : Me;ln ::1: S.D 12.78 ± 1.50 

ii) Nu con.o;umptiou: ll (%.) 22 (55) 18 (75) 

a) lll. II g:>: Mean ± S.U 17.62 ;1: 3.20 9.30 ± 2.60 6.39 < 0.0001 

3) /\bur t us JlgO: Mean± S.D 9.65 ± 0.82 

Staristi(al ~ornparison bet ween i) :1, ii) " t = 7.82 < 0.0001 

Highly sign ific::t n t ::t t p<O.OO I. 

Tal>lc (S): Corrcl<~liun between blood mercury lcvl'l and different studic<l parllmclcrs. 

I' a nunc I c rs Correlation coerficicnt ( r ) Significance 

:t) Age of the studictl Cilscs + 0.8 0.01 

h) Abortus 111(: -t 0.9 0.01 

Highly siguifica nt :11 Jl<O.UO I. 

Mollsoum J. Fon:usic Mcrl. Cliu. Toxicof. Vol. XLV, No.2, July 2006 
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