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Effect of mercury intoxication on thyroid function and blood cholesterol
M.Taher% Y.Nory

#Abstract

Background: Mercury is a heavy metal and transition element in periodic table that has many
uses in industries, agriculture and medicine. This element can enter the body through different
routs including food materials, ventilation and skin.

Objective: To investigate the short and long term effect of mercury on thyroid hormone in the
sera from rats.

Methods: Mercuric chloride in doses of 3 mg/kg (short term or 10-day injection) and 1 mg/kg
(long term or 45- and 60-day injection) was injected intraperitoneally into three test groups of
rats (n=5). Following each period of injections, the blood samples were collected for T, Ty,
TSH and T; uptake measurements. Blood cholesterol level was measured simultaneously for
monitoring cholesterol changes.

Findings: After the 10-day injection, values for T; T, and TSH in test group were decreased
29, 18 and 30 percent, respectively, compared to control group (P<0.04). T; uptake was
increased 23 percent (P<0.04). The 45-day injection caused a decrease in the levels of T3 Ty,
and TSH as 30, 16 and 40 percent, respectively. T3 uptake and blood cholesterol levels were
increased 25 and 8 percent respectively. Following the 60-day injection, the levels of Ts Ta,
and TSH in test group were decreased 51, 28 and 44 percent, respectively. T; uptake and blood
cholesterol levels were increased 22 and 1Ipercent respectively (P<0.05).

Conclusion: Based on data obtained from current study, it seems that mercury chloride can
lead to hypothyroidism and causes an increase in blood cholesterol level. Direct toxic effect of
mercury on liver leads to low protein synthesis and may contribute to increase the serum
concentration of T; uptake. Higher level of cholesterol may be attributable to resulting
hypothyroidism, which in turn lowers T4 and T; concentrations.

Keywords: Mercury Poisoning, Cholesterol, Endocrine Galands, Thyroxin

oSy *

3ol el g paite cul Db o Brae (S 5 (55y5lS urkio 13 gy yeb 4 &S Sl o (G515 03 1 dine
S o 03901 1) b Joles Cassy 5 oS (o ol (Ss Slgo 3,k

5 bl @) 5> g5 slaoigerse @i pose el Bl e glaie & adlla T B

& 59,?.&;.)1{ sBlo Jsb SF 5! oM 9 A bl u,u.,Lo)T).m slil 4 e, o gl alllas Q_ﬂ PRI lhu.ss) 9 3,90
slayiio oy £r g ¥O S & s (g SIS 3 p)S e g gy Ve e 4 (0 (g PSS 2 S ¥ e
)J.)LD.A O‘i’LA 9 KW d)Sb)l.\)l UL@(O.AoI d)lm9)l.) 04Sisly LS‘“'“"’?‘" 09; » Js)mulf 9 T3 uptake TSH ‘T4 ‘T3
85 8 dunlie 350 5 g3l b dals g ygail 09,5 93 o Jol

il uod FIA g Yo SA N JoadS s TSH g Ty T3 cus 5 s 59y Vo pd 093 )lS 2,5 Lo ¥ (52,5 ¢ B,
5535 9 YO Gide 4 05 IS 55 Lo G Ailjg, Bayp b L)l aald 05,8 4 Cams oy VY0 1) T3 uptake
/\l) Js).o.wJS9YY 9Y\C I)T3 uptakes‘_)ublf _\.a.o).)‘c\cﬁ\c’ l)TSHﬁM).) Y/\/Ys \F I)T4 o yd AN 9\“’ ‘)T:;
b JilEl o3 VY

GialS el g 00,8 2l a5 (SAd5y0mn cirdgmen b pseVbsed 2 55E Bpb jl oser a0 5 & 8 (5 505 AT
dy90 cpl 9> &S ok CpBigy Cle il Coge S 5 Sl b peus 3 awl 0nd JoyiadS” Lil58l g TSH Ty T
Cawl 423l ol o 4 1y T3 uptake i)39)

S 9365 5200923 338 1o ylS 05 Cogans t 0195

Slog)ls 8> ok Ol (S5 pale olSuiily (gilug,ld 0aSiisly Hlutils *
VAYYOR e ol loduol (Kb pole olKuisly (g5log s 0a8Liil ¢ yloduol : 4l oyl

Page (5)

“Email: Taher@pharm.mui.ac.ir



Ql)&mh)fhwd\@mf"sé/...}u\.;}ﬁa.\i‘«ﬁé\:@xa}g-;‘

$lpog, S Ly S el og Jolas P
oely a8 Conl (oo Jole optailgun 9 5ol
N2 U o ]y ol Gl 5 g o9 (aliarbon
ooy, S Cygo 4y 0595 45 LLKn a2 o
o Ot (89> 09— Ll b yily
sbado—sd L (albaitls o 9 358 o 09y
» 4SS o ol>l (RS),Hg s RS-Hg-X K
sl iy R g 65LS50,:80) 051 Sl X el
g el 0p > el Sy
&y oo Joles s o i R-Hg-SR
o3t Ly Compmncs (gllays Sy daJos 4 Lo
m.).mu,o S |,

b @S by JLopd e ) (6555 e e
i Ly na oo 4y |y L e 2l 5
O e el sy ol A g S (o0 e e
Mgl on s s 1)

1y Na'/K'/ATPase oy cwl 2B 05>
JHBT s ©ds )5 g )lge 4By 0as slis
RREN

2 0SB laiwp eimplic 5 Al
o ang b Lel ol ol OS5 g paie ol 3590
slaggygn gdy L 4y oat 48 age ;U]
5 Sl S e Jas] Ui Johas il 5y abogy o
s ol el g o9 531 5> (maetld i
s 13l ey Bl L alllan gl 1) 555 J3AiS]

W) P‘.?ol ,\..59)...: IR u...”.xﬁ 2

: Ubu.zg) 9 3‘9.9 #*
5399 72 oladocl 9 WAY a3 (o elas )

w5 plosl Yl g 35 51 5 2l oo slagbye

D dodlo #

L g (29l Jghr dauly polie jlog
S Egmo a4 pla b (53l g Ml o
J= ol e Loz 3 )l 392 el
9 el Do 5o s 4y il 5 39500
Sty (I slaa SRS Ly aS 0 o ub )b
3 ol ecdMs ecde da weas o sioms LS 5
o9 M bS5 Ml o Sl (Sl Las
2 09 M Opldte 4y jos g ()l -1 |
Bpas gy job 4o LacSs) g Sl slaplSLe]
N

@l sy pate ol U cov gacdl
Gk jlog s (95 g jae dpalac WS
sladabw 4 39)9 5l g 45 ol Q> JB )
$9> $i—e dw il (o > Pl ed 4y
S ST YU sl i1 5 )3 9 48 oo y3e
g8 9 )l G )b 3l gy cuad Sl a9 295
"sgs 0 28>

e skl da e og 185k 95 Mol
b 1y Ol o g Bgo a5 (S36 0g> 4 b5
Gl § e ©yge 4 0ge S OlS 5 bl S o
L Go5lS o5 oled e 4 g Nadioo ol &)
FSIS (g 8 oSS da T SH (slaog S
(V)..,\.I.leL;o

L gy = )1 Lo JLsioly il Ly e )
5 S e s 3l oy sl l ppaaliun ST
S shore 4l )l pgmilian Sy A ol
9399 5 Gl () Saw 05> 45 Widdine ylieuiily
o=l a8 A b S a oy el g5

JLss 4 |, HDL jzalS's pLs Jgmals ialsél 5l



v WA Ol PV (53 0) & 0)leh <o Sl e 533 (S ke oty ale alome

& el ggeil L sals 5 (talegl (slmog S 0

: Laal

72l A ogan IS 0y S o Y aslyy) 5255
GBBLS zge So) Ve e 53 Oy (N (g PSS
ol38l g o Yrg VA YA iy & TSH 3Ty (T
Aoy XI5 oYY olie 4 Jg S g T3 uptake
P/ ¥)us dals sl 4 s

sl a 0gan IS £y S (e S lig) 35
4 ey Fra YO Oae 3 Oy (i g pS9kS
oy B g Vel a Ts ialS cngo iy
Yo olime au TSH a0 d YA 9V 50 4 Ty
5 YO l5—o a Tsuptake yiol; 8l g 40> ¥F 4
Paod W A Gl as Jopu S g oYY
oyl Jg) (P+/+0) 4 aals 09,5 | duslie

Y 3 5 ol B ol Hsebgiies] Sl Lac,
a0 ey b 5l lulwl byly b o Layly s
IS d 09 WA (60 S0 a0 g oyl s
olssS 8y90 0 Sla o | 3 ys o« HgClI2
039 P35S 2 S (e 1 Jlade dsy 09y Ve s
A ojey e o YO i odidy 5ygd 40 g (aljey) i
Ad 3B O iy S e ) S ke Ve
olatwl (§59d5 508 Py 3y 5 S0l 09,5 (gl
0 sali g inlaejl (clmog, S (clac, sl b o
G5 o2l §) o 29— Yo S ) )
b ) s jobo dy g B (o Baplee
05 1 ) ey g 2l Jos 4 (55 095 ]
=8 0y 29— (oS SLp e p
b )S
L TSH 4 Tsuptake T4 T3 L2 y5—o)on

23l ooy L Jg S g (ol8) —wlyial b9,

) odcel Cuwd ay polde Cp BMLS] S (6ol
0y IS Stoilly g Geoligs OIS cdlaie (495 (S3539 55 (S (39098 CAAUS udS - Jo>
Jgyuls T; uptake TSH T, Ts _
(oo s o) | (o) | (oo 2 TUSen) | G 2 pop) | (e Jgesi) | 4029
NI == Ay SAE X/ NANERYR fa+v/A VNS £ /¥y Jals
va/o =AY A YA NEE D ¥o£ /A \AREE=RYA 4 059 03
\il2A Y/, A VA * YAy * JUE 200 [N
AY £ 0/F Ve ¥/Y AR L d. £ V/5 VAL - /oy 1ols
AND + ofY av/o £ ¥/¥ A ERIA FVAE VY VaER; 059y 2 9 o>
VAL Yoy, ** AL \§7, *% Yoo k% goes; OI}H,
av/y £ ¥ /¥ £ v/ ARE=RY R 1 Yo/s£ NINE ¢ 039y Cuadd
WA Y/, w0k FYY, #% YA #% DY/, H* JVEL I [0S
P<-/+0 *x p<-/-¥ %




Q‘)&mﬁ)ﬁwd\@mﬁé/...}u\zﬁ}ﬁa.\i‘«ﬁé\sﬁxa}g-;‘

S8 ,ub e ode glie ;> Na/K/ATPasewy

5 T3 uptake il3 8l cnge TBG LinlS' L g amd
Mgy 6y 0 SYMB] pl g Ty o Ty Lials
o8l & plgs e Glee cnl 3 45 25500 odmlin i3

33 0 ogr i o JylS ol

: é:-, o 3
1. Otte M. Relation between heavy metal
concentration in salt marsh plant and soil.
Environ Pollut 1993; 82(1): 13-22
2. Weast RC. Hand book of chemistry and
physics 70" ed, Florida, CRC press, 1987,
123
3. Keln GD, Noji EK. Manual of toxicologic
emergencies. Chicago, Year Book Medical
Pub, 1989, 678-82
4. Kodati VR. Effect of amalgam
restorations on whole body potassium and
bone mineral content in older men. Gen Dent
1996; 44: 246-8
5. Patl H. Cadmium and Mercury
accumulation in rat hepatocytes. Toxicol
Appl Pharmacol 1992; 113(1): 118-25
6. Sichak S, Harsh J, Clarkson T. Kinetics of
elemental Mercury ordination by a
suspension ~ of  washed erythrocytes.
Toxicologist Abstr 1987; 154
7. Homer BL, Sundlof M. Mercury
distribution in American alligators (alligator
mississipiensis) in Florida. J Wild Med
1997; 28: 62-70
8. Strubelt O, Hunter TC. Comparative
studies on the toxicity of Mercury,
Cadmium, and Cupper toward the isolated
perfused rat liver. J Toxicol Envion Health
1996; 47(3): 267-83
9. Klassen C D. Heavy metals and their
antagonists. in: Goodman Gilman A, (ed).
The pharmacological basis of theraputics. 7"

PSS Aol g Cou

05, IS Calises polde 35,55 ol LS aallas oy
55 ¥0) aodily 5 (0jg) V+) aeolisS (slaoygd 5
Oronen 9 TSH 9 Ty (Ts (slaygeyon (il (059
Jali glmog S 4 Cowd |y Tsuptake 5. yiolsdl
il JWs a

e 45 60d ybol Giod b Ko 5 3)lgls
wlice 1y Na' /K" ATPase coo cowl 3B og
ol 2 lSan g 55 S lon gy 80
59335 o e cniansin midl p pale )
aS ol i 1y Ty 9 Ts oygey9n ialS bl colisbss
Ty oliee cpizmad 35 Caplie pols dalllas ol b
O Sob laipiia a8 slacdls s uptake
&35 il Ly 5 ialS 551 0 TBG ogas
M sls ol Lall bl o ials

Caow bl b ogs a5 55 3l ) Ke 5 55l
Ao e LS 1) TBGliee yglenon 9 5588
aS o ylis 1) Ts uptake yiuli 8l 50 b0 oyl
9 Ty pials g il blsyl o TBG ials' L wilgs 0
sl oo dngi |y oy pl 0 T3 Lidls (0905 U
gy Lageygs Culodd pasile ;503 )b
i 56 JgyiulS pogad & sy pudglie
sbaoisyS (55 gle Rl Gk 5l ST el )l
= ol cciby o) cblkie a5 e wl LDL
g 1818 90 5 Mo Gl (LDL) Jp il
Msgii0 Jayils ooy

0gd IS Cas SV el (B o il ddllas )
slasaiss ob Gll s VY By Jgymds o500
il (i B pgmn (hlen 1 (SUEE 5 oo
B o)l o Ml jlad g Jg S ooy o

(V0)¥

Ll oals L |y Baye
A5 RBI i st wls Jobs s 4 g L

ly Adg 0 bae 5, Slas .\:]ygo OT C)’La]9a9¢? aS 8
3 5 TSH Lials wié JyS 380 5 156 5,b



1 WA Ol PV (53 0) & 0)leh <o Sl e 533 (S ke oty ale alome

13. Taylor S A, Chiver I D. The assessment
of biomarkers to detect nephrotoxicity using
itegrated database. J Environ Res 1997;
75(1): 23-33

14. Morris M S, Bostom G A, Jacques P, Sellhab
J, Rosenberg HS. Hyperhomocysteinemia and
hypercholesterolemia associated  with
hypothyroidism in the third US, national health
and nutrition examination survey. J
Atheroscler 2001; 155: 195-200

15. Ganotakis E, Mandolakis K, Tampakakis
M, Malll N. Thyroid function and lipid
abnormalities in older Cretan women. J
Atheroscler 2000; 151(1): 224

ed, New York, Mcmillian Pub Co, 1985,
1611-4

10. Paul CJ. Methyl Mercury: acute toxicity,
tissue distribution and decay profiles in the
guineapig. Toxicol Appl Pharmacol 1973;
24: 545-54

11. Kaward J, Jeferson B, Banner A. Effect
of organic and inorganic Mercurials on
thyroid function. J Pharmaco Bio Mar 1980;
3(3): 140-59

12. Ghosh N, Batta Charyas. Thyrotoxicity
of the chlorides of Cadmium and Mercury in
rabbits. J Biomed Environ Sciences 1992;
5(3): 240-63



