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The safety and domestic usage of amalgam in dental caries

Jeong-Su Park!, Solji Choi!, Jinseub Hwang', Eunbi Ko!, Minkyung
Shin!, Sukyeong Kim'

! National Evidence-based Healthcare Collaborating Agency

OJ Background

Dental caries (i.e., cavities) is one of the most prevalent chronic diseases
in the world. It is a type of bacterial infection, with complex causes. Dental
caries occurs when tooth enamel—the milky and translucent hard outside
layer of the tooth protecting tooth dentine—is damaged. The prevalence of
dental caries on permanent teeth in Korean adults was 41.6% for men and
36.7% for women in 2007 and 36.5% and 28.9% for men and women,
respectively, in 2013. The prevalence of dental caries tends to decrease as
income levels increase. Dental caries is treated by removing the decayed
part of the enamel, preventing the spread of decay by inserting into a
tooth with a cavity, thus maintaining tooth function. Tooth filling materials
are classified into metals, ceramics, polymer, and composite according to
their characteristics, and filling techniques can be divided into direct and
indirect methods according to the type of fillings. Tooth filling materials and
methods are determined depending on the physical characteristics of
materials, conditions of the dental pulp and dentine, the condition of
periodontal tissues, appearance, treatment conditions, the size of defected
area, dentist’s proficiency, and mouth and body conditions.

Amalgam, a mixture of metals consisting of mercury, silver, tin, copper,
and zinc, is an inexpensive material used as a dental filling and is covered
by health insurance. However, it has a poor appearance, because the filled
area turns black. The mercury included in amalgam for dental restoration is
elemental mercury, and it is absorbed into the body in the form of mercury
vapor. Patients and medical staff can be exposed to mercury vapor when
tooth restoration is being completed using amalgam, or when it is removed.

Because the elemental mercury affects the kidney and the brain, the

Vi
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elemental mercury absorbed in the body can cause nephrotoxicity and
neuropsychological disorders. Accordingly, as the issue of safety of the
mercury contained in amalgam surfaced, the use of amalgam became a
social issue.

Opinions on dental amalgam vary; people who are of the opinion that
dental amalgam is harmful are of the opinion that mercury released from
amalgam is excreted through urine every day, and this can affect a
developing fetus through the placenta. They also argue that dental amalgam
can trigger autoimmune reactions and lead to decreases in kidney or fertility
function. Dr. Higgins, an American dentist, wrote in his book that mercury
released from amalgam can cause chronic fatigue, disseminated sclerosis,
hypotension, hypertension, tachycardia, lupus, leukemia, Hodgkin's disease,
and Crohn's disease. Those who are against this opinion argue that mercury
is detected in people who do not have amalgam fillings, because mercury
exists in nature. ; moreover, there were no significant differences between
the quantity of mercury detected in people with amalgam fillings compared
with that found in people without amalgam fillings. Moreover, in studies that
insist that amalgam is harmful, there was a tendency toward excessive
measurements of mercury by making the study subjects chew gum before

measuring the mercury levels.

O Objective

This study was conducted to examine previous literature for the safety of
amalgam and to identify the current status of usage of dental caries fillings
in South Korea. Through this, it aimed to provide scientific evidence for the
general public, relevant clinical experts, and policymakers involved in

selection of dental caries fillings or establishing of policies.

J Methods

1) Systemic Review
This study investigated domestic and foreign literature that reported the

safety of amalgam in humans. Adverse events due to amalgam were

Vii
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identified and characterized by performing a structured literature review
using the systematic review method. After searching seven domestic and
three foreign databases, study investigators evaluated literature published
until July 2015, and literature was included without limitations on the
publication period. More than two researchers independently made choices
among the searched literature based on the preplanned selection/exclusion
criteria.

2) Database analysis

The usage of amalgam and other fillings used in dental caries patients was
identified by using domestic secondary data resources. The 2012 Korean
National Oral Health Survey data was used to identify the exact current
usage of dental fillings. This study requested the full data of patients of all
ages who were treated for dental caries at least one time during 5 years
from January 1, 2010 to December 31, 2014, based on the claims data of
the Health Insurance Review & Assessment Service (HIRA). Health insurance
subscribers and people subject to medical care were included.

Because the Oral Health Survey was conducted on children and teenagers,
HIRA's claim data were analyzed to supplement these results. In the data, we

could identify the filling usage of adults and filling usage trend by year.

J Results

viii
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* Literature that reported on the safety of amalgam used internal
mercury concentration, renal function, self-reported symptoms such as
fatigue and pain, and the occurrence of diseases such as disseminated
sclerosis and oral lichen planus as safety indices.

* Mercury concentration in people who have amalgam fillings was
higher than that of people without amalgam fillings.

* Internal concentration of mercury varied depending on fish intake.

* When we compared the data published in Korea and overseas, there
were no significant differences regarding the safety of amalgam.

* In the case of literature that targeted domestic populations, the

internal mercury concentration was higher than for those studies

performed on foreign populations.

1) Systemic Review
A total of 76 literature reports (20 domestic, 56 foreign) were selected

through the structured literature review. The safety indices used in the
literature reports can be classified into test results, diagnostic results,
self-reported indices, and others. The test results can be classified into
internal concentration of mercury and other contaminants, and mercury
concentrations in urine, blood, hair, saliva, cord blood, amniotic fluids, and
breath were measured. Besides this, neuropsychological testing, kidney
function, hearing, and neonatal weight were included in the review of
assessment studies. As for diagnostic indices, disseminated sclerosis, autism,
oral lichen planus, and allergic reactions were reported. For self-reported
indices, health-related indices such as pain and fatigue were used.

When amalgam was eliminated, internal concentration levels of mercury
continuously increased until 48 hours.

Mercury concentration in people with amalgam fillings was higher than it
was in those without amalgam fillings. Dose reactivity was not clear. Internal
concentration of mercury also varied according to fish intake.

Neuropsychological indices including IQ and memory did not show any
relevance to amalgam. In some studies, the results of people with amalgam

fillings were better than that of control groups.



X0 LABOIM Atk OfZe| =L g oty

Oral lichen planus did show relevance to amalgam in case report. When
amalgam was removed from patients with oral lichen planus, their symptoms
improved.

There were not sufficient grounds based on the literature review to draw a
conclusion on the safety indices, which included disseminated sclerosis,

fatigue, and pain.

2) Database analysis

As of 2014, among the patients who filed claims for treatment of dental
caries, 3,061,655 (47.2%) were men and 3,422,053 (52.8%) were women.
These figures represent the number of patients who filed claims, and those
who did not receive endodontic treatment or uninsured fillings—even if they
had dental caries—were excluded.

The number of claim cases for amalgam was 2,963,399 in 2010; this
number continued to decrease, and in 2014, 1,557,952 cases were claimed.
On the other hand, in the case of capsule-type amalgam, 17,277 cases were
claimed in 2010, and the number continued to rise every year, reaching
23,901 cases in 2014.

The number of claim cases for other insured fillings was 2,653,221 in
2010, and claims of this type have increased every year, reaching 3,572,269
in 2014 (filling types: glass ionomer 97.2%, composite resin 1.8%, metal

reinforced cement 0.98%).

In the 2012 Korean National Oral Health Survey, 32.7% of the subjects had
dental caries in milk teeth (i.e., deciduous teeth), and among them the
number of women (67.9%) was about two times higher than that of men
(33.3%). The rate of patients with dental caries in milk teeth was 15.4% for
men and 14.4% for women. If we take a look at the filling rates of
amalgam, esthetic materials and gold inlay, the majority of the patients
chose esthetic materials (62.9%), followed by amalgam (37.0%), and gold inlay
(0%). With regard to gender, the percentage of esthetic materials was the
highest both in men (61.4%) and women (64.5%). Regarding age, the filling

rate of esthetic materials decreased and amalgam increased with an increase
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in age, and at the age of 15, amalgam was used in all milk teeth.

In milk teeth, dental caries was found in 40.7% of subjects, and the
percentage of dental caries was higher among women (43.7%) than among
men (37.9%). The percentage of dental caries in permanent teeth was 9.0%
(men, 9.2%: women, 8.8%). Regarding materials used for filling, esthetic
materials made up the majority, with 61.7%, followed by amalgam (24.7%)
and gold alloy (13.6%). Also, as for gender, the use of esthetic materials was
highest in both men (60.7%) and women (62.5%). The use of esthetic
materials in dental restoration decreased and that of amalgam and gold alloy
increased with age. In the case of monthly average household income, the
use of amalgam filling decreased and that of esthetic materials and gold

alloy increased along with increase in household income.

J Conclusion

Amalgam has been widely used as a dental filling material for more than
150 years. However, its safety has also been a source of controversy.
Although no clear health impairment has been observed, and despite its
advantages over other fillings, the mercury content results in a negative
perspective toward amalgam.

The study results indicated that mercury concentrations in urine and blood
in people who have amalgam fillings were higher than in that of the control
group. However, amalgam did not show a clear correlation with
neuropsychological disorders and nephrotoxicity. Mercury concentrations in
blood and urine in people with amalgam fillings also were below average
levels . Therefore, there are no clear grounds to prove that amalgam is
harmful to the body. In the case of South Korea, as a result of the first
Korean National Environmental Health Survey, mercury concentration in
blood was 3.08 ug/L, a level that was lower than the standard human
biomonitoring (HBM) I concentration, 5.0 ug/L.

According to HIRA's analysis of claim data, there were no clear differences
in the number of patients who made claims for dental caries and that of
dental caries claim cases from 2010 and 2014. However, the number of

amalgam-related claims is decreasing, and claims for esthetic materials are
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increasing. This is thought to be because of esthetic reasons and concerns
for safety.

People were exposed to the highest levels of mercury vapor of amalgam
when restoring and removing amalgam. Therefore, the safety of oral health
professionals such as dentists and dental hygienists also warrants
consideration. In Norway, a report on the safety of amalgam exposure in
dentists and oral health professionals was published in 2010. According to
the report, internal mercury concentration and mercury concentration in
blood of oral health professionals was higher than it was in the control
group, and, in particular, mercury concentration was higher in dental care
assistants than in dentists. Other safety indices showed no clear correlation,
perhaps because of the small number of articles that are available in the
literature. The use of capsule-type amalgam can minimize the mercury vapor
exposure of oral health professionals.

Foreign opinions on the use of amalgam also vary. Amalgam is used as a
dental filling in the United States, France, and Canada, and, although its
harmfulness has not been clearly proven, dentists are directed to stop using
amalgam in sensitive subjects, including children and pregnant women. Even
the countries such as Norway that banned the use of amalgam did so out of
concern for environmental impact rather than the direct risk posed to the
human body. Other safety issues also are coming under the spotlight, such
as the safety of resin conformer, an alternative for amalgam, as a result of
bisphenol A contained in resin conformer.

Amalgam has been used as a dental filling for a long time and has some
merits, with no clear grounds for establishing harmfulness; thus, its usage
cannot be banned. The situation must be considered in the selection of
dental fillings. However, mercury use is on the decline globally, and
improper disposal causes environmental burdens. Therefore, when choosing
amalgam, the use of capsule-type amalgam poses fewer burdens to the
environment and can minimize the mercury vapor exposure of oral health
professionals. Because mercury vapor is released when restoring or removing
amalgam fillings, it is recommended that clinicians not restore or remove

amalgam
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=80 (metallic  taste), LA )
O A ’ A0
_ o o Gi=ey Ak X7} =Z&0Kmetallic  taste),
Tlo1 O, ADoO, O o :rlLch):.:' ‘?_Pgu—._}%‘
(27/% 1,000 pg/mOlA) '
- g - s, SRS -
AN QAaE - -
— AR il Tt Mgt DA -
- (3715 500 ug/mOLy) -
QXA AHE
_ nr_;:<_l_|7471| =E4+1L-cco alCiE= —
= e (3715 500 ug/mOlA) =-e°
A0 QEAR, AZE
. [ | o, Lo=21, =
- R w22 erethism), H77|=0At
STUO Xlﬁ(tremor) c_>—| [Shd =]
T (B3 200 ug/LOIY)
CHEFXIO| HIZEY
(TAl, S(days))

A= Clarkson et. al., 2003
*od =22 JAAACNAN EActks FE7E ofd, 4
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1.2. 29 X L& HIX|

o|= A E9JFEQPH<HFood and Drug Administration, FDA)°|U )= SHHSH
(Environmental Protection Agency, EPA), 1= 21494 YA =HOccupational
Safety and Health Administration, OSHA) 2] 7oA falEd &of oifst %+
IXE Foth FuAE WA =F SH(regulatory exposure limit, REL), Zil-8%F
(reference dose, RfD), i -‘sLk(reference concentration, RfC), YY3]-&3HA
(tolerable daily limit, TDL) §°& &t &olv g=2AWt Juje= FARI
710l A AT dREAQl T HeolA ASHoE kEEQlS wof ofwdt FP4<l
A7 B FAo| HHER] %S(no negative health outcome) EEO|tt.

FAAE AAT gof 7]20] He ARs AR Ushve A9 &390 AR
eH(lowest observed adverse effect level, LOAEL)°|t. 24 422 5802 i
r2E7] fi2ol, A A4 Al AP 20 A7t =E5EHE 25AE WA
o7 3 AN HAEHTE 7HHA Hoh HASHFS Aol = e, #E
2-3)2 o Aol S AA=EFZ FEtt Aot HHTol, A4y E

A ol 5 3% 29 BRI SFABALRAGA 42 7IE2R Sl Qlth

AT o

o

AA

-

L X2 70| 42 ANENUEE D)

TP =201 LOAELS 1200

s CHa B4 o= LOAEL 168A1Zt &2
(ug Ho/m' air) IS 42
24 SAt 269
Fawer (1983) (@=zomta) 129) TIF(tremor) 26 9
Piikivi and Tolonen HA ZS2Zi2| "
(1989) iéxk 415;2 LME(EEG) 04 25 9
Piikivi HN 220 - -
foomnen (1950 nen o | ERIBEEY % :
L 2y 2=z
Piikivi (1989) ;;If 41 KEdBA o) 30* 10.8
SOOI tA
Ngim et ol (1992)  AKE B wmmex my 23" 9
IS HE =&
Lian et al (1993) Ab o HY 69Y, MAMEH ZA 26% 9
oy 19y
I(;Otznoﬂ)eler et al 552)6%?'% EI:%XI' H%’S—!'I—‘L A.:!EP%I 3.0*

A7 Y: Understanding Risk Assessment for Mercury from Dental Amalgam, Available at URL:
https://iaomt.org/understanding-risk-assessment-mercury-dental-amalgam/
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Xlot RAB0IM ABSHE Ot =L Algdidt orEy

A 7+ 7|Ho A drE FA= LOAELE 2844 IAHuncertainty factor)® 4
T #olth. S Ak fel84s) B4 7 7|9 B/ wEt AAsh] diEd]
713ttt g2g 37] F k&0 tigh 31X+ 0.03 ~ 0.3 wg Hg/mo|tHIE 2-4).

H 2-4, U QEHUN KMsk, IENMOZ Z& £2 J7|0 ELUS Mol AX|
R REL ==0] LOAEL CENY REL REL B2E= &
- Aust A (ug Hg/nt air) QIR (ig Ho/m air)  pg Hg/kg—day_

Lettmeie, et al )

(2010) Lettmeier 3 30 0.1 0.011

Richardson et al i

e Ngim 6 100 0.06 0.01

Cal EPA (2005) Pan?Xivere'tc 9 300 0.03 0.005

ATSDR (1999) Fawer 6 30 0.2 0.032

US EPA (1995) Pirk?yere'tc 9 30 03 0.048

Z=%: Understanding Risk Assessment for Mercury from Dental Amalgam, Available at URL:
https://iaomt.org/understanding-risk-assessment-mercury-dental-amalgam/

=9 JAIEYE PN LS| (Commission on Human Biological Monitoring)olAl&=
=ty gy dAvERE AYEHH E Wx(human biological monitoring
value, HBM)E AASIYHAE 2-5). HBM [ guklo] =2E3lS mo] F2R89] 9
4ol A9 gtk wetE= Fkoly, HBM I+ 94 AFRelA 3= vd 4= A
+ 59 d17]Eolth HBM 1T &3 Al ka3 A4dd, 4337 uiiilE Aasith

B 2-5. =Y QIHZLIEZLIHSC HEeH L= ot
LA HBM | HBM |
QF Aok A0l 2l 0f210] 5 ug/g creatinine 20 ug/g creatinine
dS r2sk EERYEY 5 ug/L 15 ug/L

Z&Q: Ewers et al., 1999

1.3. O[HZUIN EEE= =2 57

opztol A HPﬁQL a5 2 570 ofdd AW a4 A 7] 59 A=l wE
023, AR &F5HE 3% 2 37|15 H|ES(nasal respiration)-73E{oral
respiration)2] Hl% 2 of S wh=rHBergund 1990; Skare & Engqvist, 1994).

Vimy®} Lorscheider®] 19858 AfolA= 1~16709] wgtdo] ofdFH(occlusal
amalgam)°] Q= 3597} offfo] §le WA 11%¥= Hdo&E sto 30& 7 A<

16



WEES & 3 58 oR 774 U 42 5ES S45UT 2 4718 F9% 39 5
B 702 308 5% 74 U 42 EE 48] F 133 S5
70 1
2 2
2 2
[v] J

'
o 30 60

Time (min) Time (min)
O oryZt HHZ 2 s (L) 28 ojzt == Hlw*
*H2A HE dEY ozt 127) ol & I M2 9HER opdFt 471 olskt, AL iRt
&4 Vimy & Lorschedier, 1985

a8 2-3. B W= N=E H= ofEEe

H
d
g
M

3
—

ofEftolA WEEE 29 e A7) A=l Sl A 108 oWl (1¥2-3)3}
Z¥o] 29.1 ug/m7HA] AFE3IAL o]F o= 29.8 yg/m' olskE HEHTE K7] AFo] By
H W a2 st A3 Solet(Id 2-3, (). ofdd weW $of e e
£ 52 3719 sZE Ao|7t drt opdzt wakwol 127] oAl ZolAe A A7)
= 108 oJHioll 43 wg/m7HA] 435It 45 ug/mE AR W ozt 47 o]
of TolAe A7) AS A s 1.5 wg/woll A= F 108 Well 12.4 wg/w7HA] 4
Sk, 11.4 wg/mE FABIE 7] A=0] B Fol= 602 Well 6 wg/m7H] £of
A HHIE 2-3, (). 2 opdazolld 7] A=0& Qs 4o HEE
TE 529 & (F 2-6)F} Zth o] AFoA optolA WEE= $20] 5179
Aol Tl 2 2 obdgd AWS7E 1~1691 B 19.85 g, 127 o<l
9 29.24 g2 FAHEUH),

)

A

of ¢t

o S

4) o] FHAL = 3719 Allet 399 WAL HAIBES BB AR AY

17



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

H 2-6. O/ZZ0IM 47| XZOR Olsf 720 WEE T4 42 AV 24
AZHE) I $2 Z7[2F (i min/m)
oz o=e oty o=l ofry 4%

4 M = -

BEINS 3 HEZ (0=11) MYREO=35) 1270 Ol 2(=10)  OBkAn=9)
0-15 12 000 323 (0.79) 467 (1.12) 162 (0.39)
0-30 30 (0.07) 791 (1.90) 1187 (2.85) 330 (0.79)
e

30-60 35 0.06) 550 (0.97) 825 (1.4) 226 (039)
30120 770.13) 174 (1.97) 1720 (2.89) 452 (0.76)

L5 9] Sxp= B 947]%* 6L, Y 237 A& 80%, B7] A= Al HlEgd} £3589 HE
(oral-to-nasal breathing ratio)s 50%, &7 A= & 35%% 7MIRS W T4 25715

323 4
o= Sl ojsh pe ge S2oMEmIn 6\ o 0.50 = 0.78 g Hy

1000¢ 1min
A& ATSDR. 1999

Berglund= 1990E A-7ollA A73Q1 2082 o2 24A17F 2 F7]

< Silth. oPdzt 34 1do] Aastal, Bt 274 13~48WH)Y o AW 7t
AL Q= b obEgt AW 13%8(HY 9~19)F 7ML Q= AT 1 4
A oA &2 5 WeRE 24A7HEt 30~458 AR U 2 BEE
ALt 24A17F B2t oRAIAL FHAAAL AGAAL F 23]9] FAAT 43]9] 7+
& HHFEE A 24417k9] Yo mE ofTzke] Bk WIk= (1Y 1-8)3 2tk
TN o AL ofd FHo] gl Hxd § 89 Fkolr, MM 2+ HEH
ofZztol 16, ofZ AHa7E 3090 thdAteltt. A S5+ weH opgzio] 9, ofE
AA7E 1891 tidAtelt. 2t WA &4 2 37 &9 8% 725k, ofF
T2 2E3F2 (F 2-7HY 2

B 2-7. MY A 9 A5 Zul2RE EE5 42 =7 L& (Berglund 1990)

=
oI [T 24A17t B orgz 1w 25 25 ofF 2
IR HE a8 3 2g 4237 UEY (umol Hg/ ==
(hg Hg/min)  (ng Hg/min/m)  mol creatinine) (ug Ha)
2 16 30 10.2 0.027 1.4 1.4
5 9 18 6.6 0.023 0.3 0.9
8 11 36 31.7 0.032 1.4 4.4
17 (LX) = = 1.2 - 0.3 -

* 19 1-8°] 918E AF dhgRke] e IS
Z=4: Berglund, 1990

WA 82 W ok Aol 11, % ohEg W4 162 PaRoltk. HEL
Z

Nl 1
AlQfet obt g i idAelA BEE v 71 44 29 10.2, 6.6, 31.2 ngol3leH,
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P S 2 FUFL 14, 09, 44 golglt )5 B 2% 4%

4, 0.9, 4.4 pmol Hg/mol creatinine®|it}. o] AgoA opdz; AR}
9] oIS FYol= ACE YERTHHEY 0.4~4.0). o= &

1.7ug
AZY] 48 =7] 71291 50 g He/m'Y 1%ol sdsh= Folct,

ng Hg/ min
4
180 -} —8
|Breakfast Sl'ulickc
SnackD
1 ! Teoth , :
150 4 : brushing ’ Tooth
P 5"““55 ! brushing
;SpackA : :
14 : !Dinner : :
120 4 P i Lunch : :
Piig :
fatio ;
ool i :
{ i : :
My )
Al ' 'IJ
Ny o "
60 1% i\ i =5
E i RN NN [N )
Ph oA iy
T L
(I LB
P k '
i i .
1 'ﬁ:.- fossenayd
N : o

8 10 12 14 16 18 20 22 24 2 4 6 point of
time,h

I 2-4. CIYSH X120 M2 42 F7| WS AH (Berglund 1990)

Patterson®] 19859 AolA AEAZ 35 Y F25r= Hat 1.9ug/LoA 8.3ug
/L2 Z7Foke AR Uy, I $255e} ot 54 waitols AaA 7t

AAHr=0.63).
o E4EE AHS5E(Agency for Toxic Substances and Disease Registry,

ATSDR)IA] 19999 &7t HiAo] M2, offftofr md WEsHe +29 &=

1.3~27.0 ygoltt. Z2 E3(Vimy & Lorscheider 1990y Ql-&sttgte 71gof wet

51%0] F4EE $-20] B 12420002 Hol7} YLITHE 2-8)
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Xlot RAB0IM ABSHE Ot =L Algdidt orEy

B 2-8. ofR0 Ot QHZE S I& 29 L FHRIATSDR, 1999)
ofZZ X|Hy 22 (ug/day) EDEH

HEX| 4= 27.0 Patterson et al, 1985

8~b4 3.0 Langworth et al. 1988

13~48 1.7 Berglund 1990

1~16 19.8 Vimy and Lorscheider 1985

7 1.3 Snapp et al. 1989

8~b4 3.0 Langworth et al. 1988

0~82 12.0 Skare and Engqvist 1994
Clarkson et al. 1988°

HOEX| 5 17.5 - Svare et al. 1981

1~16 2.9 - Vimy and Lorsheider 1985

0.2~4.2° 8.0 - Abraham et al. 1984

HigX| 2 25 - Patterson et al. 1985
Mackert 1987°

1~16 1.24 - Vimy and Lorsheider 1985
Weiner and Nylander 1995

1~75 27.0 O]A - Patterson et al. 1985

1~16 20.0 - Vimy and Lorscheider 1985

1~16 1.2 - Mackert 1987

HEX| 4S 3~18 - Clarkson et al. 1988

24~63 7~10 - Aronsson et al. 1989

13~48 1.7 - Berglund 1990

HEX| 42 3~17 - WHO 1991

Bt 14 1.3 O - Snapp et al. 1989

36 OA 10~12 - Jokstad et al. 1992

‘wghH ofdze] Wzo] are® HAIH

*Clarkson 59| @7olAE ot EdlolA Hud ARE uigog 420

FE =57

[e}

‘Mackert 529 A7olA= off B34 HaH ARE HIFOE 429 ¢S =&
“Weiner?} Nylander®] 7ol ol E3olA H1d A7 S Higfog 400] ok &3}
A= ATSDR. Toxicological profile for mercury 1999
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2, HHAA

ofEY EHER AMEEHE 729 F4 # AAR] bt A AFH2R o]FolA
o o2 AgATolA ofdd sEAled AU 2 SHFR wold At

U= HIAstglow, ofdE FATL Ao BF S25E(Bercker et al., 1998;
Gottwald et al., 2001; Kingman, 1998; Pizzichini et al., 2003)¢} 8% 25
(Becker et al., 1998; Gottwald et al., 2001; Kingman et al., 1998; Zimmer et
al., 20027t 8t 7]@AET wkon, AW FAO 2 A (Drasch et al,
1992; Drasch et al., 1994; Eggelston et al., 1997, Lorscheider et al.. 1995;
Nylander et al., 1986) 3t =A Uetsth. ey ofZ o g Qg 2 =& 9 A
W S3o] QAo FafgtAl, weF fefohtd ol Ak $EoE kEEHS o FoRt
Ao thofal= ofAs] =gho] EAR. AP AAY FAHIE (Soni et al, 2012)9]
wnad, 4 W ol At S71Rel wek o, el g9, AdEgh ofyzt 7t
A, HEE RE, 4RO 2f 5o 2 st SIS, ofEd S0 e A
W 29 4% 2540 Qs T8 4 e FBT Ro% ARIAE 27
ol TS Hashth E3 T 891 7 FORt AHAAE HAjl =RoMe A W

H Y diR2erE $40] fle A o SAE FAE HE S0 2] 2w
=

ofEe] £ FA T A 7IES AP Hside A U 2 A7
3 =7h diA, 9%, B, AY S met 710l
Folsttt. Koral(2013)°] =3t vl mzd, a4 $2 &tAVIE vhde st
debzog SEEE ottt 34 HAE £ kEYY 371, 29, 27 £2 ST

H &S (& 2-9)¢ 2tk

R}
rok
o,
e
e
N,
MN
o)
i)
fo
_0|L
v
o o

N

H 2-9 g9Moz SEE|V QU= OtHALl #2 ==Y

o S
T Mg a2 E5Y 0.4 ug/day - 0.73 ug/day
ofzzZt ™ o 9= 422F  (.06-0.08 ug-Hg/g creatinine 0.08-0.09 ug-Hg/g creatinine
7| 2F 2 Hig Tug-Hg/m* (7)) = 4.5 pg-Hg/L (8%) = 1.22 ug-Hg/g (23)
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Xlot RAB0IM ABSHE Ot =L Algdidt orEy

19979 29d19] A+HMackert & Berglund)ollA= o] mE 42 =&°] <
Aol Foiigt S=7MA EgelEd 4 W ofdd ®HA 0| 4507100 Esfiof gl K
TstgioY, ol ©<es] APEANAY 7] F F2eEAVIECER] F 5Y 2R
Al 25pg-Hg/m)& 8% F25E=E X|&sto] (30pg-Hg/gr-creatinine) oFdzt
T 8% $23H0.061g-Hg/g creatmme)j U A9t

ofo] ¥tafl, Fiuttte] AtollAe W7l F 2 =& 7| 0.014pg-Hg/kg-dayS &
sto] ozt A Al Bt 9ol 2.5Wolgt 7HE Al opdFt FA S8 fot
2 oks 0-17], Had 1-371, AU 9 kRIoA 2-471of sigritta Eiskyic
(Richardson et al., 2009). °]%& &Y dA+€o| u]= Q75 tAfog st & Ao
A vl= SHESH(EPAS F2 & A171EQ 0.048 pg-Hg/kg-dayS A&t
735 Aad 9 ARl koA obdFt Qbd £ obddt 87 EHAC] oY ?l‘ﬂrf’— H
aste], ofHgl 7|EE AEsteAlo] Wt AFE 7Y A3t mie- Aol HE ¢
%tHRichardson et al., 2011).

i\

H 2-10. OtHZQ| orH oy Ch

el

Y MAY 2eluE 29

HO

Soni et al. (2012). A systematic review on mercury toxicity from dental amalgam fillings and its
management strategies. Journal of Scientific Research, Vol. 56: 81-92

« X0} O]UZORLE £20| WEED, WEE 420 2 MY £X Y 7[HOR S48
(Danscher, 1990; Hahn et al.,1989, 1990; Lorscheider et al., 1991,1995; Vimy et
1. SS al.,, 1990; Muttera et al. 2004)
o HYE Zun 2 LE2 U A4S JtNE & Qe AC=E LEHE (Cedrola et al,
2003)

o ROt OfUZL HZ L2502 =0l (Becker et al., 1998:Gottwald et al., 2001;
Kingman et al., 1998; Pizzichini et al., 2003).

o OjUZS FHMZ MEY 420, 2F +25%= 3564 =0K|H(Becker et al. 1998,
Gottwald et al. 2001, Kingman et al. 1998, Zimmer et al. 2002), ML ZZlQ| £2
%*%’%FE 2~1267EK] 0= 422 UEH(Drasch et al.,, 1992, 1994. Eggleston et

., 1997; Lorscheider et al., 1995; Nylander 1986, 1987).

2. SHXICHA . ilOf Ol 710t S, 2% 55 & $2=171 HH0| U2 (Patterson et al., 1985;
Langworth, 1988; Bjorkman et al., 1997).

o OHEYUY a2 LExF2 M F7|, X0t BHE, Ofzdh FEHIE, ool RAE
(age), 2 7_K/’i.ﬁtf/“"_ SE0l M2t FErE & Q.

o 2 =2 ME Y L %71|01| 2 Fog OXH, 0|20 HIAXNA, SF7I, CHAL Ast

o]

o OIS HMU{GHAL, OorZt HE Z40| HBl=AUZ (Melchart et al., 1998)
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o O 3 X[OF ST HMA Al 70%2| StXjofA REAZH0] 7iME (Lindh et al., 2002)

o 2L} OlHUCZREH WUELH= 22 Ui X2, QN0 Rolet IS OXl=XA o
£0j| cifst Hatst SH= 918 (Anusavice, 1999)

o OfUZ OF0 T2 X 2k (Okabe et al., 1994)

OFZZI0| U= BXIO| #F 255 0.7 ng/mL

- OfYZO| Sl X9l &5 2% 0.3 ng/mL

o OfYY R== QIFt BAES oA O JX| 22 I8 20 A 5 #2529 §
Mot X2 AnE Hwst 2 £ I8 20 X017t QiUS(Bailer et al., 2001; Ganss,
2000; Zimmer, 2002).

o Of M & EHY

2 == Qs
0

| MM HHalIZ2, WE, MEE Kof, £&, 2H35)E L= 0
= 10|
ME=H2 B4

OO (Gottwald et al., 2001; Zimmer et al., 2002), %=

Ee|E HHUEol ZX RFt O 20| 22 (Godfrey et al., 2003)

* WHO=199%E X[t OHZ0| UM Foiott, X[zt Atx| LHOIAMS +2LEit ot
Mgl ME etAx Haks nefofof STt WHS! (Roberts et al., 2001)

SYowg
o

3N Y| Oft Al EE R MY A, YHR I S, EE VIR 0% 2N Y22 o 4

[ [y e
MR Y | 20 =22 o UB

4. MAGT | RIOF OFZZ 7@t &, M U 42 FH4R| 20 KR A7 U

|_

o OfZZ A& YOI 20| =50 Ol TIRE Xt Hez UEE
- Dental Waste Water(DWW) stream study (Drummond et al., 2003)
off Tt X[t oK} WF 2 LEH 45 g
- gzt 4000kg°| 20| XM HE=0, 0I5 1,000 kgO| 8 X|F0| Bl
5. ofZZ I 29

7l % - Mercury Source Sector Assessment for the Greater Milwaukee Area
N g (Adegbembo et al., 2002).
XN WEEE 29 60%/t 2 WEE

- The municipality of metropolitan Seattle
XY L 1650709 RN WESH= 20| MM 22 14% XX
(Drummond et al., 2003b)

o OrZATO| SHAIE

- OfZZI0ll 100% &=~ot cE=X| 42 SXfEE 57| 023 O AIE, OfZY A& ot
A2 75 ZX (Gottwald et al., 2001, 2003; Zimmer et al., 2002, 2003; Clarkson
et al. 2002; Berlin, 2003)

6. 7|Et
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Xlot RAB0IM ABSHE Ot =L Algdidt orEy

3. 29| gt
opZt AR} WEIcte] ml=, Afuth, ZgA FoAe AT FAAE oPEHEZ
ARESEL QAR W & Qe 2l deiA= AR AVEEE Skl Slth k29

olofAE ortt AR wAlskL U=, ol ¥EAR] IF "ol

=l e

- 0|2 AIZO|OMZOFZ(FDA)
o BM| Ol A0t dRl0M= ot
o= A00IME MBS H7PIE iﬂ%*

0= X[2QIArS(ADA)

| RIS Of2ge YR30 LB} Ot

- O 42 37| &5 920} oL} ofeilel FRIE BEEP ¥
it - 29| HZNN TiEt U NSO 22PIS PO MAPIES 3
BAARI AR BIATES A SO oY 2} 9IS

HOT: e m=

- RIS OFUAC| EAIRt X1 SAMOA 2T ol SEXQI MM=0(11, Of2Z O

HMEE Eot UdH A Mgts 7L S8R0 US

- STO| CHof DIRISHS(YLR, MYZERA}, 020, RUULSA, XOHE)S LEft=
oga NOIN 11 M=E Aol O

[
9
=]
|
riok
o
i)
re
o8
o0
o
=l
o
_O'ﬂ
_<R
<T
ﬂJ
[l
Pal
oot

bl
{n']
n
|
o
na
N
0
S
g
ol
=
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©
il
e
fol
N
bl
2
l->1n

|ASIE|=S L-25l0{0F Bt

o
i
-‘>
rlo
o
1194
)
_|>|
o
Ho
rok
e
oA
=)
=
O
T
oy
>
0[0
lo
[e]l}

Rl o wEio2 &3

g

3.1. 0=

u|=t AJE9JokEobHFood and Drug Administration, FDA)OIA ofZzat HE
AELe 2 F7|17F 747300 o7t He=A AES A, AR 64 o] AotofA
+ Pdsitta 22Uzt oyt A SA= 3?——5.(‘3}7\]‘%‘_} ARkl a2 floto] LAY
Ao = Eoke} 64 olste] AotoM= 2 F710 B st JFE V1A F

oy ARE-E AVIEE stal ot @FE S H(Environmental Protection Agency



(EPAIIAE Q4IRS $92014 op]2 1dul 420] Qe tlujdt SolaT ¥y
o ofuge] X3tE B4 42, & 7, 34 5ol el L7 Uk Aol Uk
Aol qieiA thE 284 AL8-e ATSI 9lrh FDACIAIE ofze) QA4 T
o 2 7|%t @AM LED =R Feistel AT BIAS BEAAT o d7Hy
Aol ok gL (& 2-12)9F BT,

o3 AR ADAIAE obdgre & A7t opeta st
o, ofgizte] 20| ZAEQI SAT ZHT 4 Y= SE9 WAL F4o|
otk Bt 2AL gk stEeh 197 o] 64] o] 2ok @ AIolAA of
w7te] ARgo] Sk FDAY Y4S AAsih vt

1%
_?L
s
iy
ol
1o
4o
N
o,

H 2-12. FDA OfZZ oy Gt E1M Qof

- &7 & £2 s%7t 50-100 wg/m Y mof AZEA, ME =40| UELIED, Ol 2F 25k
50-100 ug/g creatinine (Cr)zt 2=

- 20063 5%, FDA Associate Commissioner for ScienceZt FDA's National Center for Toxicological
Research (NCTR)M| OfZfe] orMM m7IE 9JZ[& NCTR2 1t O]= Public Health Service7t SiESt
EIMUSPHS 1997), Agency for Toxic Substances and Disease Registry (ATSDR 1999, 2005)2t
Environmental Protection Agency(EPA)7} &alist ETAM(EPA 2002)2 ZESID 0|9 CHEE 23S F71X
o= ZEol OrZ0| QA DIXl= HRS %ﬂo}?‘ig 0| BAMOME 34709 251 F/ECE AHES
- (19992 ASTDRO| UHYMQI 2&M 2 2I2 =0 it Minimum Risk Levels(MRLs), 19954

EPAJL £HHSH £2 =70 5t Reference Concentration(RfC), Reference Dose(RfD)= HHEIGIS. Oft
ZLOZ Qlst 42 =2 0[2f5t health-based comparison value2t H|WSIFS T QX0 RdhE Bz
=2 &0 27| 8iF)

022 HEs] 4% S&EY3] (American Dental Association Council on
Scientific  Affairs)ol Al ofzt  AEol  AZd] uA: e FA=
MEDLINE(PubMed A& ARgSF] 2004.1.1.72010.6.15. Afold] &dE EIES
HESISI

r_l

B 2-13. 0] X[HeIAR3| staflls] oMo HESH MEi7|Zat HiR7 |z
7= U

o
=
e . ol2 EuE 23
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e - 20044 oMo ETE 23

25



2

Xlot RAB0IM ABSHE Ot =L Algdidt orEy

o B3t

3.2. FHLCt

Aof FEAE AMEH o 20| 50% REl wet kAol gt 9ol
7150 ek @A7IA= ofgzto] $Hs] #ojA|7] oo £ F7I7F A P
U ek W oA Y O SR HIZAs 2 AoE oAXY. 8y
2ol opt HHo|| YEo] THiAH a2 F71E WEttte A7 vk A#HE off
A SR ol Aoks, HEHA 5 AR doate] AT gdskA] Yt

FAOA A7 He A AoA 2 H7IE & o Tcte SEEQ0 o]
ot ofdF &27I(separator) AMEOE HER FEEE oFEHY] 98.7%F AL
2 249 & ok AUt @dF= Canadian Environment Protection Act of 1999
o wzt £217159 AHEAQl wWol &5 A&k, Pollution Prevention Planning
Notices 20109 5¥°f| THFH. o= ATHE otdgolx WAL= 725 50 Hl
EoHA] 27] A Aeol diet A=, 282 2(Ontario)lAl= 20039FE Ao
A oFA 0w FPofAfglct.

ARl AT} ofggte] kiAol Higt L= A PAEESO] AMGEIL IR
ool 4| A=A Histe] @ A&KEHL IEHS ARESte o & © A&
Ao &L QY 22 Hev "asieh E3 4 S8 obddol Hlste] H
7HAol =0 Adrt S A PEdY BlAHE ABPAY k=Eo o eHA
S27F HEE qlth

3.3. REdAREV)

A3hg obuz Mgl TR ARAUY T4 Y 97 WML chepsick web
27 ol AMg B BIAGNE RUABC AU W B YHEU level
action}& AA57] olgitks o] SIGIEkEXIA 2005). L o] 20084e] ofuzt
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9] kAT Ao vA= Il diet A+E AFst] Y= W M= community
strategy)= Al9-2L4F skqith. obdae] QA T&L YAt A= A opdztat 4
B g Afolof] kAol ghdskA] ghout 2o] ZEA| R HAME ARESHE A
o] QrdsltH= AFAII} AUTHSCENIHR, 2008). 874 2 Aol v Ik i)
Ae AT ofdd AMELE Qs 2 fisl(environmental risk)? THAQ1 AHE
AE doZd 4= qlout 2571 7Hd=Entet ol thet X4 AHknowledge gap)7h ATt
+ ZEZ WSTHSCHER, 2008). A& opdzro] z7del HHAQ JFe mFlvte=
Ao| et FshA srolATI= gloich

o ARGl thEt 72+ YA oI AREARM ofdF AMEAR FEY
Atk AHEEZ Algkls A7HeAER}, ZgA =4, ojgEioh: AEES A5
S Aol tigh Ao} 945 A8A| opd ARES Algksta k. AT Ao
Zol7 Q& 4 Yo fiFE YIS o4, ofdo], A% 7)ol ool e BAE
tgoz M7 ofa, dek =Rlof] thek oIzt AR AgelA] o=t AR ZTolA
opizte] AR $-20] ZEA| F2 FAA i&ol w2 797t O&tﬂ, ol o
ol vl A At Bekgo] w11, diA MRS 55 Aok XAt §
ot 22 Azt BAH AFAAE FEAt —.f—wPl ufZolct.

WY 2XE o ofgd A SAF SVIEe dvkE, ARl Afde] glow,
EU 7Fd=t2 ofyA|qk hi?ﬂ 17F tHEAQ =7to|ck. X|Hg op ‘% A% Yglo]
opfto R QIgh w9 f2lgo| ARFMAA Ee A 715 Soll AFHL FFol
A=o] Bl wZel OMEP g 249 A AP dzolth 1 Qo] R
44 aelo] s 2 %“’ Xﬂw *-1—10" 0}“*7‘01 "'55401 Apgol A=A

P

Fl

EEﬂE'JrE 9}%011 %% 20 @0l A A5HE o+ doH (ol
EORS E3l 2o0u% T 3 L

3.4, OHA

TG FAFUPIYANSM):S oFEze] Ag-2 Eoltha R o Aozt

oL}
Aok W9 elHE AT & kT SAgich oFRES AST 4 g F9E A
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% 75 olgol WAL S YAIE e FS olTS AT & T FH%e
v, QARG £RY, fole] A AFIA AGAES Sha Uek. o ofEg A
TSk SRRIA B SR A8 20| oML Stk oftgoR $Ru Ao}

of X|opu|ul-g sh= AL FEstA whEskal JTHANSM, 2014).

3.5. L=2¢0]

ragololAl= 2008d ATE ofdF ARgol FAHA. 1995804 20021 Afe]
of §A9 ofdzt FHL 95% FTFACNA obL FHE 85% Atk ATA A
Ao YR AEE S+ dgloy 20109 12€ 31Y o|FEE Hudgoz FA =AU
(=290l RAAZAAAE 2010). =290+ FHAT u7t] =7ko|y 20209714
T2 T ARY A H =F AAE F7IERR AAstel f9E W olgd AHE
% e F7tolth. Qo] AT FHAY Tidw 299 ES
TUT YAoR 42 HHo| P AFLS FAHor F
:

Astgick BUsH Aol by BASE B4 Fll4 FPHR AU Het g2

TS AHEEE & 3 msAEE ARl TES AFIHA AFESIH Z2EFeR
$2 T AIE2 200849 1€ 19 o]F ARgo] FA|H AT

E4AY AL SARN 2 T AFE AR SAE S A8E $HsH] olAd
HAROA o]et #FE lo|=EielE WA Wt Zolr. Zlo|EERlo] HxE U
AL 199190 % BHARTL ATJAEolA obdze] ARl AMS EofoF T W
|O0= 3tk 11 o]%o] 20034¢ AAFE 7rol=eRloA= Xof S A opdzto] ofd
OE SHAE $A4or AREstolof g2 W&o R gttt offfo] WioAe ka0
BHARGL SR opdzt I 1A Lol thgh Aol

71, BHR

offd I AFEAY AT Ht HerH A7 lvks BAR(Norwegian
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Board of Health)9] 432 FLolt}. opdzt R8O FA] £42
S AR AAS] Hetol F EFola FHAHQ TAE EESHAN A AdiE ot
ohe SHOA opdFte] AR FA§ Aotk

HARA e 19919 Zho|=elQle opdgt - A Hlaiet TEH 2HFel
TAE F5ohd g Edo] A 98-S 7L QlonE JpEet Aol AIgt o

& AR Foloh U2 AR Yok £ 0% UL W o
A 4 0] B & A2 YD ik Aol o Bgow

19934 #2741 tigBergen Umversmy) Yol X7+8 YAAE E28 3HDental
blomaterlal adverse reaction unit)g sto] AlAl FHzx2 A|#g o 9 7]t
=40 gt A= AAISE HE Slth
712 7ol=ElS /WA AL 20039°F FH olfut FAE AFIFE bl
A|2g oS AlRksta, AF ofEg tiAIAel Higt IRl whSo] Sle e
Aoz ofdft ARHE T & =2 WECE STt 2008F ofEFt AREEAl AR
A AgaQ] Fo& nEVdHolA ARAEE Sfof e AR, 2 HEY FH
Aol FH=7] ¥hgo] Sle AdZ A& dE A4 SIStk 1 o]% 20114 1€ 1Y
o A S H &Y AR A, St Zi7RRle] /Y AS LEH0] 7%
33 Q¥=(Norwegian Climate and Pollution Agency, Klif)9] 4$91& ®o} X]7h&
oIZFS T8 2 9nE JjAsIATH

SHRE HURO ozt AN Zlo|=ERjlo] HIZHE o]fof 2o o3 37,
U} A

o qr
2, o] O9sl 2L WA el £8Y ARG NS AgET 5Lt
(0]
o

A F2 T AEE AAHoR Eqke BAH ZV:M J4l(phasing policy)' &
S A7129 A AZS £ 19948 2ol 29 A, AA 15A-6(the

Norwegian pollution regulation)olA] of&gtS AR&sh= X]Jf}/\ﬁ—-i! ol obrdzt &5

7)(amalgam separator)E A2 gt HEsto] 2006H0E 2712 AXlo] Q@

AE Ee7l= 8&40] A 95%% AT 712 IERte dEs U6t
ofi7rE ZIE HE £ F AlES HFLE FAg | A kE0] AlE

Ao
A, AA 2-3(the Norwegian product regulation)o] 2J$t Zoltt. £ - AT
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AR Fol= A AY At I AFY Y F 20| a49 dde= 388
ozt ARgo] A9 il

ol% F33t A Z-gof thet AAy, A, A} gl
b 2R YEHTh §9] A2 299 ASHols S QA1 Hi A
73 W $2 =E0] AY vk A4 & ol At ot &

opztol Hls| FAAIZro] ZAof Ao} #Ho] HiE|oprt WSty Hrke ol &
= AHClimate and Pollution Agency, 2012).
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3.6. wERHL

FARE M AT offe] EokE £22 oM, vl H2 Fe 20
ot FAAE Aled Wy AAT wofl A= st olAo] A K
FE TRt & 5 fvke e FEhL ok wA HIE Aoy A g,
A7F WA} ofdze] AW gl ACE AT ofglth v HHQ

1ste] FEHEANES)E ofd w7lEe] A oj=stele wheof AMSt
I lew, S gt 2 kego] Hasksh] ffste] Rttt g5 Sl

3.7. Y=

ojupurel 2ofe] ol weh ARA|GAF SN E ofd gt ARG diet HsfE
. 982 g AokrEARE AT £ W] el #2 29 AE A%
HoA FF F2oa9ujdS ARt FHAM off S ARSI e WEeE Yo
Ol Bt A|3hE obd olFhd Aol et ArARRE HEEHNeH 4
ol S48 o> Pg#jelnz Aoke-2o] AL = o dHHoR AHAsH
oF sk= A2 otdEtal si3lth. |, ofdgo] AA sl & A= 7] whEe] &gl

e wz

T SRS QTHLRA TS, 2013).
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20149 AZHEI QG0 Xof ofZzt o] thsiA= 19, 29, 3H, 4W oA
o2 FEste] 34 1A A7 HeE APelal (ot ofdt Almeh #H A=
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Hadq offhE $20] xH FHoRE AL Jhesih A +EAY] gof dF
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42, BXIS Y #ES UY

7)) EX|5 Uzt

A FEURA Aob $AT(SA) Ame ool BYoR HFHY A ¢
B, A7t 502 AW 9.8% FASHL U 82.2%+= HIFoldl FEUE EFHAL
AP ek olel wfet 20158 BARARC|N WHF AFRY 37159 P
o] wad, A, 27 SAAEE At AF AR EAGe Aot $A AT
a3t ol 184 ofste] B & F9l Azt FHl¢7lo] it e AH(G0—~
10) S WA F ek B, MERIR0| Y ol kU SUEE
Saka, 124 ofst Lolol tste] BEFUY B FWES BY HESHTA @k,
ol FAFZEgIA sk et ot ek ﬂ’é‘a}o}i orEt A= 7]
AE siasty] sl Rt ARA7E EE22 k¥shs Aotk Et EES 9=
H fgol 2 Aad Z, Al 124 ofste] diste] FEde SEA sdes A
PO 201899 HEshe A& SHE Skl Sl
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il
7

201449 9¥ 259 AT AW G20 B vyuier goF o Agste] 24

SHEGCH 42 oddo] s 200095 A&xoz BEsky Ytk lunteRiolol
201640] ik YN 2 BRI SLLLUE HPIE 5 VU
o AT, 42 FURUHIAA 7%, Sokd AU Ao BE-FHY o] AT

of el AAshalc
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A7t B W, £, V=R 5 AT A9 €% F3% 5ES 2B I 4
2 =] QA W e 3.0+434 /L2 OIRE SATE D(6.56~9.88 ug/L)
Hrbe WAL 115(0.82 /L), 5U0.58 ug/DETR: & 08 ZAFEIHEAR
HEAR). SEUEt 9] 9% eeeilE 23R A2 (E 2-14H9 2

H 2-14. 2|42t 22 25 $+257IE(USEPA 7IE) Z0Rt oig
(FoiEs 534 STXAH05-08) 22

He ZAHA(E) 17| (ug/L) ZMRHE, %)
EPAD 58 704(35.2)
HBM | 5.0 905(45 3)
E 6)
200543 2,000 HBM o . S
MRL?) 13.6 63(3.2)
EPA 58 643(27.5)
HBM | 50 830(35.4)
Lq
s 2 ae HBM I 15.0 114.9)
MRL 13.6 128(5.5)
EPA 58 1.335(26.2)
HBM | 5.0 1,365(26.8)
g ,
e g R HBM ] 15.0 11002.2)
MRL 13.6 148(2.9)

ofggo] Aot 9415 AR AME A 2000] Atlor wmolde offgo®
et 2ego] 2089 F712 olret HaL ey Aol Fafsite 24171 /it ol
oot titAl TSR] S41AQ] AFLS o> A Almolw, S &
th= 2770 fltke Zolnt. wi=ollAe obdzto] Algt glo] AREEAL 1AL, FolA A
&2 gAske =7t ey ol ofEde] bd/dell et EAIPE ofd e EAI7F A
Frolet. ot dAledd, oFEe ofdit AR Adsl|E s SES At v T
7 2ol oYzt 7FsAdel VI 'IHTO]E}. AE A IS} o3, ofgHEE A7
& o] 2 F7I7F HEHEA 20 E2EA "),

5) EPA: "= SHHTHA AASE ZFarjEos gutol
6) HBM: =Y AV EZHAS(CHBM)7} 5481, d8hy Artaie AEdt BESHE ki =Y
HBM I 28Rl & 7289 f1dd4dol A9 itk ddse skolut 234 43 AdES 31
HBM II: ¥IZkeE ARolA] 93RS vl £ e 29 dV|E0E 23] =247, 247434, JaA
g dx
7) MRL(Minimal Risk Levels, Fagal5E): v $=5 D AHYSZHATSDR)ONIA AASE £Fo02 vt
QAN DBEN Rt AFIFol YA Ge wE3rE

IAA Rt A7dFFol UeA] S =&sE

32



0
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ojupatel @oko] g4 AL ‘o] #et wyutel FH(Minamata Convention
on Mercury)' °tf. @2 2 F3% ALY Ajh 2 FFAEY AR A
Z d7129 wiE A7 9 WA w7] 5ol et 8e et k. $2FRA
2 A7, 35 A 5 AS77), ¢ € T4 A%
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- JEf BEI”
Time SHFARRE G2
Setting SHFARRE G2
« ISE Hcohort study)

e

o SRR OIE W LYARRCT)
Study Design o SR} O

« HH Al(cross—sectional study)
S U(case report)

HA7L(case-control study)

=W 292 79 2444 golEHlolAE AASIATHE 3-2). HloJEHlo]lAs] &

He Tesle] R U FEow Pasie
B 3-2. I SsEM HO[EH0A =5
DB 9 web F4

Sk=|0[EH|0| A ZA(KISS) http://kiss.kstudy.com/
9|SH=20|0|E{H|0| A ZHAKKMBASE) http://kmbase.medric.or.kr/
2| http://www.nanet.go.kr/
KoreaMed http://www.koreamed.org/
kst [&5ks|0rE(KISTI) http://society.kisti.re kr
TESYTAR http://www.dlibrary.go.kr
S2ISsEEHERIRISS) http://www.riss.kr

2) =9

29) 54 AMe 3709 A4 dolelo| A Fo) AL

H 3-3. 72 ZoizdM HO[EHH0|A 55
DB ¥ web F4
Ovid-Medline http://ovidsp.tx.ovid.com/
Ovid-EMBASE http://ovidsp.tx.ovid.com/
Cochrane Library http://www.cochranelibrary.com/

3) £7| dM(hand search)
opdbztol obd/Adyt eEol HHE 7|E oA st E3E AMSIIT u=
AJZOJOFEQFH=HFDA) WA (white paper), Tl= A|TJAFESI(ADA) LHE F39, Soni
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2.4. Oz AW 2k

7h otz &M ML 2 sk

Landro Olstad (1990} oJ=o]oA opgzE 4 A, & A
T, 38579 & 34 7 F 8% 25 E SUKY 8% #25ke 033
oA 1.50 nmol Hg/mmol creatinine® HFCH ol HEFE EA 5-87]&(28
nmol/mmol) ot} Urukapi $(1994)= 109 <] ojolof|A] 2749] X|otE opdz:
o= FHT 5 8F F2ek(e/DE S5 ¥l 0.34-1.7001912% WHOO]
A A3t A 7]EEG Wt} Khordi-Mood 5(2001)2 ofZgt 54 A3ol 3= of
HolE o8 oftd 34 A 4 F Ui EF 0|F9 3F 25 E HWSR
o opd 3H A 2 s 3.8312.45 yg/lolle ofgt 3H ¥ 2 vk
5.14+3.14 ug/LOlME}(z}-o.om). opfZr Weol wE AP IAFL GITHE
3-8).

H 3-8. Otz Mt MU 2 5=
o
1%} e n ZQ Znt H|
Landro Olstad 1990 8 - 2% 25k 0.33~1.50 (hmo Hg/mmol) =4 5i87[& Olot
Ulukapi 1994 10 - 8% 225% 0.34~1.70, T 043 (ug/L) =X 51871F 0fst

- Ol 51 W B 3832245 /L, BH
3 5.14+3.14 /L (p=0.001)
- O BH XBIA0| M2 MEEQI BN

- ““Co

Khordl-Mood 2001 43

HO
=]

Lb) otz HHet ALY 2 Sk

©® 28 $#23k

8789 20159 Aol A 258t 1~481d offlo] F 2 5T &
< ofdo] 15%< EH”—E sto] ofZ AA T9 8F F2ELE S 27
AA Al 8% $2%EE 2.77 /g creatinineC|o™ AA FZol= 2.75 w/e
creatinine, 24A|7 —?—Oﬂl‘ 2.95 ug/g creatinine, 48A17t Fol= 4.00 ug/g
creatinine®& A|A F 48AI7F A AlZto] Aigte] wet 8F #2EEt S
o obdzt A7t 97 ofsk)l it 1070 oldel F YRS ol 8F S2EEs

47



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

97} olst oAl Z71HX Al 2.56 ug/g creatinine, °FEF AA HF 1.39 ug/g
creatinine, A|A 24A17F & ug/g creatinine, A 48A17F ¥ 1.84 ug/g creatinine
o|gitt. 1078 oJAf 2 %7 HA Al 1.97 ug/g creatinine°]} o™ AA ZF 3.94
ug/g creatinine, A|A 24A17t & 4.17 ug/g creatinine, AA 48A17F ¥ 5.89 w/g
creatinine@th. @0l Hls) oo 8F +2wrt 27] HA Al 1.234], AA
A% 2.80H, ofm AA 24417 & 1.97H], ofEF AA 48A17F & 1.99HE E}O
U BAZHCE [fostA] PUthHE 5, 2015).

e8] 20139 AtolMe A 255 1~43Hd ojflo] § 8% 257t
£ ool 2085 eR ot AAE FHHUL. 8F F2sre 27] AR A
2.66 ug/g creatinine, AA Z¥ol= 2.76 /g creatinine, AAH 247t o]Fof=
2.76 ug/g creatinine°|Qitt. ofEFt 4 Wol 87 olsiQl WA= 7] AR A
3.18 ug/g creatinine, AA AF 2.09 /g creatinine, AA 24A17F F 1.19 w/g
creatinineQ 2™ AA ZHol 117 ol WA= 271 AR A 1.96 w/g
creatinine, A|A A% 3.64 ug/g creatinine, AA 24A17F 3 3.93 ug/g creatinine
oz Yehtout i 471 Aol EAFCR LolsA: gt}

W] 71(2012)9] Aol thHAIY 258 1~481d offlo] & 8% 257t
AFoz =2 109 o= ol AAE 495t & 9= $2=nE =K1Y
o}, opt AA | w2 8% —r—»‘ﬂl:._-J B2 5.28+1.53 1g/g creatinine®] L,
ot AA & A AW Wt $£25%+= 5.70+1.20 ug/g creatinine|9l o™, opuz
AA 24X & AH9] Bt $25E = 4.69+1 09 ug/g creatinine®|Jtt. oFEt
A "ol 107] ofsiel #2 %7] HA A] 2.1940.91 ug/g creatinine, AA 2
3.89+1.28 ug/g creatinine, AA 24A1%F ¥ 3.46+1.54 wg/g creatinine®|2

1170 o]l 2 7] A Al 8.36+4.98 1g/g creatinine, AA & 7.51+1. 78
ug/g creatinine, A 24A17F & 5.92+1.50 ug/g creatinine®|JTHIE 3-9).

AN

I~

ot ofw

48



. AMAE ES0E

E 3-9. ol HALt 2F +25k

TL—o
eyl ZQ Zu} (42: yg/g creatinine)
XKt n T - - . il
s HHH HAHZEHE 24A2t S 48A2t &
I5Id 20 2 2 2.9 00 &4 X0l s
K™ 15 15 g7 /5 .95 4.
(GJOHHIN =)
e 2013 20 2.66 2.76 2.76 =
OfUZ X[HAy} 2
HiEIRI 2012 10 5.28 5.70 4.69 | ViR AR B

Ch) otz &M X|HQt AU 2 sk

© OiYz =4 oL} H| ofZ=2| Hlw

A24:(2014)9] ATollA, 6/1E7t ofdz F4 Foll WE 8F F2EEE FARA
SIITE At Al AJFOlA oY 8% F25Ee 1.88 wg/g creatinine ©I,
A AR FHZRA= 1.80 ug/g creatinine, F WA FHRAL WE 252 w/g
creatinine, Al WA FHZA} Woll= 0.99 ug/g creatinine®|{tt. H] opEREo] ¢
AE A AJHOIME 1.63 ug/g creatinine, A WA FHARAL wol= 1.23  ug/g
creatinine, & WA FHZA o= 0.96 ug/g creatinine, Al WA FHXAL o=
0.38 ug/g creatinine® UEIETE HE AFCA obdz S tiidAtlA obdzt H
S Hs) 8% $2s=t A UEHeH, 2,37 FHRA: BARCE Fogt
Aol 7k AAH.

Levy 5(2004)2 oz EHHo] 771 0|49l obs= WAL CE stal A3} FEAlE
< 2 ol gle= &Y AP ofsZ HEXICE sl 8F F2wk(uw/g
creatinine)g H|WotRT. At A9 1.41 ug/g creatinineo|oH TR
0.44 ug/g creatinine°] I},

Woods 5(2007)2 orZ#d 34 ofsxt #F FA oksy 8F 2k
(creatinine, yg/L)E BlWSIH. ofZd] 8% 4*9&594 Hato] AlZAI7Iol= 1.5
ug/L oIIT7F 28 T A9 1A 3.2 wg/LE ol F AAs| EofE50] FRAIA
Al 7dA o= AIRAZIS HIRRE SEE ot HRTS] 8% -u—'L"—E“ 7d &<t
A9l Hsp7h Qloieh. Aot ofd =E3 8% 2wk Tole ot TATE A,
E3] ofzjotolofAA o AA YERHTHA 3~3.5 /L, EA (3 ug/L).

ek —(2008) S 25 1257y S 259 3738 HAHeE 1~69%
W 479%8F R B § $2EEE RASIH = 259 BE f a2

49
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BT 0.73 ug/g0l

I 3 25 T ) 42 BEE 0.12 /g ololTh H
671 ol ol 3 of

2 F a2EeEE 2ARIE ol 22 67 W of
2 0.84%0.42 ug/g (MY 0.27-2.24)°1A1 oFtS F

6+0.31 ug/g (A9 0.29-1.73, p=0.198)°|3Act. <
67H"é % 0}“*7 & AT v% z%z*“" 0.15+0.12 yg/g (891 0.05-0.63), or&zt
S FASA e F=F 25L 0.15+0.11 wg/g (B 0.03-0.77, p=0.950)&

TS =A% ok 2S5

Al 5(2007)2 A= 2670 A9 4-630d 197492 HgoE T 671 W opd
A ool 8% $25k, BF $25k(pph) B F $25%(ug/g creatinine)
o] AAFE HUT opdHY EF F25Lx 2.38+0.96 ppb 299%), 8F F =
L %= 2.70£2.08 ug/g creatinine (2279)°| L vlopdt 159299 @5 ¢
L= 243+1.03 ug/g creatinine(1,592%), 8% F2wrE= 2.49+1.84 ug/g
creatinine(1,2379)% Uehton 99511 AYHEZE BT p=0.514, 8%F %
p=0.132).

Ye5(2009)2 AFolA 7-11A41 Ale] o2 Hido® ofdit F37F HFHTY
8% F2eke oPEgEolA 1.6 ug/g creatinine, HIFAZNA 1.4 w/g
creatinine®|1l F4 & 7|7to] Q& H #4FE 9F £t ST 95 2
SZ7t ofg g SAToNA wAISHA =A Yoy folstA Aot

Bellingers(2006)2] AFollx= 6-104] Alo] obg-& thitoz opdt Sdwat A
A/AEH AL st 8% $2sEe ofgdwol 2.4 w/d (9 1-13)H
I tfRFo] 2.3 wg/dl (H9 1-11)01ct

Woods 5(2009)9] Aol obdzt ALY HEA/AREH FHALY 8F 525
T 52 Husilth 27 AR ol 3XTY 8% 25k 1.8 /g
creatinine®| 1l AEA/AEH FHLS 1.9 /g creatinine®| AT}, oFEE 8%
F25ETt 7P wol St AL 2' 4 Al7191A 9] 3.2 ug/g creatinine®]il o]F
A w7} gobAad: i FAZoME 9% 20k o] 2 Wy} Qiqlth IdofE
d& EA3t urinary porphyrin concentration9Al= o SATY AEA/AEH
ST #ol7h it

DeRouen (20009 Aolr= ofdd AxZd H AAZY 2F +25=%
*J%Z“@X* AIAE, 1Q A4 2TE Hlasielnh A7 AR A 2T 832
Zpol= oot ghgtoy 4 19 SREE ofdde] 8552 5E7t SAXCE f
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2

o5t ESHEH(p<0.00). AFBEA Hol Tuzte] ATWE A} FAHCE {9
.‘_{-_

@ OiYZ =T T Hisiel MU 2 sk A

W] Z(2014)9] AfolA ofEz W ¥so] ME 8F F2sEE Wl FARA
stolth. obd 7 &7t S71%t 6799 8% $2sk= 1.20 ug/g creatinineoA 1.75
ug/g creatinine®, ¥Wso] Q= 19199 8F F25%+ 0.96 1g/g creatinine®l|Al
0.98 ug/g creatinine® AT 67982 1.12 ug/g creatinineoA 1.38 ug/g
creatinine® = F7IoISith oIt FAX|Ho| F7IRE thidollAl ozt FHAHe] ¢l
+ WA 85 $2559 F7HE0] A UeHH. AR 39 23 ot F
A F71et FAHF 57 B2 Aol 85 +2eEete] o HASS UE
et

W 7(2012)9] AFoA= ot Hgo] e 071 F 8F 2wk HIE
ottt A= B 8% 255+ 1.03 /g creatinine®| oM 671 3o
£ 1.23 ug/g creatinine® =2 A5ttt oFE g AW7E 091 AR 7|SEAIFOlA
9% $£2557}F 0.89 ug/g creatinine®| o™ 6719 Fofl= 1.11 ug/g creatinine®}
o obE g AWE7E 1~571Q1 A= ZIEAIECIA 0.99 ug/g creatinine®] A 2H 6
g Foll= 1.18 ug/g creatinine®] it} oFdzt A|HS7F 6~107HQ1 A= 7124
HollAl 1.27 ug/g creatinine°]¥ 2™ 67HE Fol= 1.35 wg/g creatinine®] it} 11
A ol A= 71 AIFAIA 1.56 ug/g creatinine°]o™ 671 Fofl= 1.98
ug/g creatinine®| 3t}

85201202 AFHAAY ot SR AL} -3% 5] AlolE IAE
Aoigitt. ofgdt 3 A7 091 Aot vwsis wol shay A HFHE A
718 BT oA ofgzt ALt 7~970R1 di g ot AWE 091 i
Aol BHls 8F $25=7F 1.951H], 1070 ol A= A7t 091 tiate] H
3 1.517H] =34k

AREEQ2011D)9 Aol AL, "41‘7' AL ZQEY] 8-94] offlo] 711%e AL

2 Stk ot ®HA 7t 10708 de AF ofgd ®HE 7 01 17Ol Hlst
o 9% 7259 BHol =3tk A HFH AodY] A HAEI Hlst] EF
F2E=7F FolsHA =34

o]7t2K2011)9] AFNME= AL, AH, HTAl &4 77 258 1,34

I\

=

hd of=lo]

2
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127542 WAeE oigich. AA Aoy she] Het Aot obdz 4 W= 2.82
Mt Zof obdzt ol WE EE T2 070914 1.92 wg/L, 1-4710014 1.76
ug/L, 5-107H°llAl 1.98 wg/L, 17§ ool 2.40 yg/LZ Xob ozt W47t /K8
£ FsH S7tste Ade ESith o3 4% A% ofuiR® AF St 9 1
3 s €% v2whe 03034 F7kke ACE U

AYA(20109 AolMe 94, s, 14, Foliee] 4-68Hd ofdo] 2741
BOE QF 2L E ARG T, A%, 73 AA HHE 7IELE 59
of FoJgt Aol7} ulem opdtt A Wt 8% 5% Aol= YU

Dunn 5(2008)9] A7olAl= 6-104] Afo] olsZ tFo = opdyt S47at #A
HEA ALY 8F $25LE HwoIglH. 57 34 Wenit 8% 2557t Bt
1.0 ug/g creatinine®] A5ol¥ k.

Maserejian 5(2008)2 New England Children's Amalgam Trialol Zofst of=l
o] F opdTol &3t ofdolnt EAsto] ofd FAY 8F sk AWHAE
HE 7HE 2EA ARE R4S ofETY ofdols 4 AP B AR
B 10.3+6.190] FHEYCH 5.7+2.9709] Aoyl FAEAUT ol 30+21H
(surface-years)o sfgdtc}. AHolEdE AT 8F $25%+ 54 3dA = 1.2
ug/g creatinine, 49+ 0.9 ug/g creatinine, 5¥AN= 0.9 ug/g creatinine®|
ot FFotEdS EASHA %2 8F $2sre 3949 1.3 /LAl 4940 0.9
ug/L, 58A°] 1.0 ug/LATH
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o
B

il

=
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- =

2f) otz SHO| Mol 0|Xl= B
off F4lol 9 = 4
T2 5k, 9o A Al AT, AT #A S0l EuFHn ol Hileh £
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p=.0057
Luail 200 - Otz il SHHH0| Y= L 2520 e & &
ugile 5 ole
Jpestn) 2008 N = o M MEo HF —r:—Lc'%EQf e 25 MANFQ ME S5
o 7t Ol SIS ofA| U2 MR =5 FESTIF B QS
Palcovico 2008 X E5r2stlt MUgsSs 710 fst Qo At
va A7t U=
Danicls 2013 SMMES QM ™ oY 20 m2t 57}
- OfY X|Bp7t HEE NAS0IE S &E0| W2
Hujoel 2005 - OIS M Y9 NMHZO0t S4 *AHPE HE
Gei 2009 AHE 2toF UM A NS AHE Ot Q4 Aloj| Hlal Of
eier

Uy B M7t S

® HH 2 Sk

da Costa 5(2005)2 23%9] Alo|AA ofdzt A 29} 1o U @i H0%=r
ote] JHHAE RARISIT B 2 FE= 5.73 ng/g olleH, moj: A
4 Ay opggt Bf Y 2 & 7ol {23t AEaATE A5 TH=0.6087,
p=.0057).

Luglie 5(2005) ordd 447 ¥ 250 v = 9

St oo Jiey SAHAe] g W a2Ekd ¥FE € o oy fofRt
Aihs ofd A= YERth

An](2008)9] ATolAE S840 SEI AR 852 tieE ¢

Al F ot A g €% $25=9 Aldd 2 5Z(ppb)E Bl P4l
% ord 34 #Y AR FF $25Ee 3.52 ppbal AdE #25kE+= 5.50
ppboltt. YAlF o HFHLY 2 FEe 3.42 ppb%y AHE F25==
5.03 ppbolal FAHCE FOfsHA= Ut AAHFHE Lolohe 1t $olotA] &
= T Urlv‘—(ii'% o, £osh= T2 6.08 ppb, £oF5HA| Y= w2 4.96 ppblE
Zolote 9 2 L7t oA &
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Daniels 5(2013)°] 7 Z2¥ 24452 94 A ofgd o w2t KR
=22.9gram/oFd7lIFo oS, p=0.0001)3tAH. & @2 ofdzE 7Hd of
ol AAE Eite T FEC] Wt

Hujoel 5(2005)9] 7oA A47IZE 5 & 7 ol ordgte St 4ol 54
SHA] o2 A ET AAF E4tol FefsHA o ;‘%(OR=O.65) o% e

® XS

Geier 5(2000)9] AT Asl5T 2] AHEY o7k G okl YAl 7]
7% otz N%g WESiATh AHE @ob A4l Al ol FA Ak 55791
Al 2MEY Ao} Sol G4l A okl F4 A4t 3.67%th B4 B okl A
ol U2 Bl FFEE 93 Aot Yglont 94l F okt A4t 87 ol
o A% oxu7h 4493
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Ye 5(2009)9 AtollA 7-11A4] Afo] obs2 e ortzt 47 vl
1

6.5 (89 0.2-62.3) Ark.

Barregard 5(2008)9] AFollA FHxAMEAS A5 NEES B FANA HiRd
I} opmZT Atolofl FefRt Aozt QiU y-GT oFdAeolA 39.3, =
402909 ARTLE opghtoA 6.0, R4 6.5, NAGE obddwd} o
1.22 Zgrom AIME obZztolAl 0.66, tiE=olA 0.55%(ch ot 24 3-59 At
o|ofAl opFZZ ol A microalbuminria®] QZH|7} 1.82 YEFITE

Woods 5(2008) ofdzt 54 aofet B 4 Aot9] 8F $25=e} 4%
JSAEE HISIIY. 8F $2EEe ofTolA 1.8 ug/g creatinine °[oH
oA 1.9 yg/g creatinine °IUt. 2% GST-esk+w oFE=olA HAL tiy]
5% =UOH(p=0.308) 8% GST-relrs ordftolA HXZE oiv] 8% =AUt
(p=0.203). 8% YHR BE& ofEAIoA HXL e 8% RUTHp=0.179). +4
W obdhZ ofs 3 FA|Y A7sol FFE A ¥ ACE A YHHh

Woods 5(2009)9] @ollxl= ozt S4vd e N/ARY SH1Y 8% &2
s 52 HISth 27 AN o FFLY 8F F2ske 1.8 w/g

1.9 ug/g creatinine®|{tt. ofdLe] 8
ZF $25L7t 7P Eol St A2 28 3 AI7]oA49] 3.2 ug/g creatinine®|1
o|F HY L7l Rokith §HH EHZIFM = 8F 2L & WP it
FHoteldE EA3E urinary porphyrin concentration9AE ofg AL B3+
g7 S8 Ao)7t /it

Lp) MBS KB

DeRouen 5(2000)9] 7olAe ofgdt AALH AW AAZS 2F 25k}
AR ARAE, 1Q B A vlustad AT A A 2 #0985
2% Aol fojatA @lgkor} 23 1d FHEL ofLRFe] 2F5okTI BAK
0 GOsA EAT (p0.001). AFBEIA Aol 7dtY] ATRE A FAHO
2 FY5H gten 1Q AAE AR BREAA FE Aol BFE foskA] it

Bellinger5(2006)9] dFolAlE 6-104] Afo] obg-g tioz ofzt SHZH B3t

55



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

7 FEATESRY. 8F 25w obdo] 0.9 wg/g creatinine(d9 0.1-5.7)°]
doH Aol 0.6 ug/g creatinine(#$]0.1-2.9)9ct. 8% F25=7t F2sH +=
Kot Yz AFA| ;oA = ZFol7} QUi

Ye5(2009)] HAollA 7-1141 Alo] ofFsg tiCE opdt FXTI HIFHTY
Qe ot SHFolA H 109+170]100H R4 107417031t

Ch) CHdd Zsts

Sibelerud 5(1994)2] dolx= thdd 7A3kgo] YSHA opdFto] Y= e}
g Askgol QloWA opdtE AATH AL, ARRIEES EAst] A SFERAL
AYE AAL HYSH AAL i ok A7 BE A By 34 HRA 52 %
Abelgitt. thi A sks-oPd S A sks-oPd Al Aol HIste] RBC 4+41(4.51
vs 4.70)2 SMIEAS(41.88 vs 43.70), SIEIF=RIQ] 2](14.08 vs 14.71)7} RUT.
thdAsksoPd a2 P AsS-or A ARel Hlstel BUN  $=2(13.75 vs
12.75)7} &9k3 BUN/creatinine H]€(14.57 vs 13.95)0] &9tow Z&H $3(4.13
vs 4.23)7} ot i $2Eke PSSl 2.08ppm ©|9a A7RIl
A1 1.32ppm ©|}tHp=0.044). oP&ZrE AAT &, ozt W= 279 F 10%0°], ¢
U= 249 5 1190] AAESITa Barstgla 459 F 1790] i A3ksol 7
M=ot Bastylet, g4 sig-oPd Al AR 4270] 331719 S HoHe
1 PSSO 4470] 405709 SAFE EalstYlh

Casetta 5(2001)2] AFolAE A 169 7+ #Hzket AgolA oy Asks A
HE2 o, oS AR olal SRS FAF F, P ASS 0] ekt Al
Ao Qs gt e, oJdE dRFOR stof 7F AorIdEf Apol, bzt &
A Mt =& 7120 Hwskgit). ofdt FAE Mg/ 20 o A3k 1Y
ol 3t ATIAE g yA STt

McGrother 5(1999)9] A7l 1976E~19854 Atolof| thit] AHsl5oz Y
ol g7} dut tiRxE vlwet 23 #7t opdt S et Wl opdt 4 s 5 Al
of ARE H|wet A Aol7}k YSitt. 2yt 11 F H| obdz 34 /M fosiin
obizt 4 Tt g A3k ol fefet AATE gt
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oo g0~ mmenol g4 208 5 16201 Ofet I ol A 5 24
Donetti 2008 - OFZZ ZM(amalgam tattoo), THUES, TEXEL LY

Kal 2006 - 0/ BX & Y TAwIS

2Hzx 2004 - OfYZ ZMM(amalgam tattoo) Sl

ZOE 198 - OfY 9N 5 7Y XO0| AYSE SHRI LR 2T ofy A 3 A

Aggarwal5(2010)> +4 A9olA type Ve HTlAY BES-E 3 FHEHA
AHEE sk,

Pezelj-Ribaric(2008)5-9] d7to| w=2d L7 HF e Alo]
HAE Zy} opdzto] RIZRRE Ao& Yesith 209 ofdE AlAsk

7oA Y 16989MAIM 7 HEE o] SA|= Qi

Donetti 5(2008)2 oFggtoz s +4 W ZM(amalgam tattoo)o] LAY
o, of g A|A o|fo|= FAART, FAAE 0] AT S FHE Hasklth

Kal 5(2005) ofg# 270 34 & 24 H9ek3= 4% S 18E Hlsigirh
20| gk Bl W ogE A & 2A7F Wl ARt IS kg, S8

sastgon wRet o Fulo] Wstinh

W82 520092 o2t AM(amalgam tattoo) 23 B obEyt 3 A
A3} Gzus, olZulgo] HEH

27g 5(1985)9) ATOINE Xop 45 N=E 98 oy RIS AW F 7
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(2012)9] 471 JTHE 3-12).

§2 Maserejian &

i

H 3-12. 4x g

1XX} ZFQ Zunt H|1

Masereiian 2012 02t ClO0Af OFZh SXZa AHRK/HEY SHZS Hlwst
J US moll MXE, A hH| BMI BEF, 7(0l= K07t i

Maserejian 5(2012)2 FASUE ofzlo] ot AAJAIH || Fofgh ofsS thAto
2 St AFoA opd FAHAY B R/ AEH
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) X7t B4 Ba
ofd i AASH R A 59 AF SAL il €9 Nerdrum, Lindh,

Gottwald, Melchart 529 d57F UTHE 3-13).

B 3-13. At 3¢ B2

1Kt FQ At H|1

Nerdrum 2004 - Ofg ST/F7et Ol HES Y= 10| g8

OFZZ0| dAet HOE REE + ALt ALH XO| S
Ol STTret oy SH2 AV sleH eR=r| 3s
o]

OlLt M2 BtsS 216 |= oits

Lindh 2002

Gottwald 2001

Melchart ~ 1998 - OfZiZh STt HISHZO| YHEH Sd0i= X0| §lE

Nerdrum 5(2004)2 ofg# #HS4 Histo] opdzt AAE & <3 v A%
A7 A= A, oFEd £EAEE W2 A3 FAE e E AAFA(131-item
somatic symptom checklist)¥t A2]5AHEysenck Personality Questionnaire
(EPQ), Toronto Alexithymia Scale (TAS), General Health Questionnaire (GHQ))
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Melchart 5(1998)9] AFXE ARl §5 Hatof disf ot - o4
HISATe vlalskal, ofdgte AA tidAe] AA AFE Hlwsilt:. ofdd AT

3 WFAZY A B4ele Aot gisie

AD 7|Et

Rothwell#} Boyd(2008)] A-tollAl ol AL glar 74 Wi oz $EAopt
U= HIEAA oS R ofEd et FE JXek H4THAE AFSISiTh
ort et SIS HY R Ron, A¥AE 14kHzolA 7HE FA
UEhY ofZ e st A9 WIdErt 2.4dB ROt ofEd AisTt 97 ol
o} gol A= Hol4ld =44 FFol U

Pietro 5(2008)2 oyt Ex #HRoz FA%t Ao} Qe thiktet FH3H o]
gl =9 FA54S Blasiglt. GUAIZA7| g5 ol8sto] DNA mHHo| &
2] Zo], DNA Zste #E] RUE SH 7E RUEES &4359ch wZdol= o
At 62,9, HlIF 385901 DNA ZE&2 tAdZollAl8.7, HlmollAl 5.70]%itt.
Y RHEE fidaolA 7.3, Hlagolx 3.2%10H ZHH THHHEE didTtolA
8.3, HlW oA 523t AIE FHA= DNAY &42 & 5 Jdou S84 TFol
w2t DNA &4 %0 Ao|7F UAl= ekttt

Michael(2004) 52 FEHE FATOIHA A3} 7|52 21 Y= AHe tHde=E
o7t =Zo] gle AREo] H[s| 100 oF#f W-W(amalgam surface-years)? H3E
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OJsHAl &UTHHR=1.23/1.11). AgAol: FAET A9, WAIRHC] FofsHA Wt
THHR=0.82/0.80)

Bjorkman 5(1997)9] @tolA= ofgzZ AAT 3 xS WdeE iH
F25ret B Y 2255 E Blusih ofdtt AA A oW W Hdt 2 T
opt 1Fo| R H|s| 108] HJHTH2.7 vs 0.23pmol Hg/kg d
WSS o A2 S QbR ARl s M3 oW BRolA a2 w7t ¥9
o ol AlA & 29 ool €4 W Bt 25 YAHCE UL 60Y
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1.1. X2

A7EANAE7 (ol AEY) HTARS] 2N LS 7= 201049 1€ 19
T8 20149 12¢€ 319704 593t ot 24Z(CD-10:K02)2.2 13] o) e
TE A9 & digf 5W7te] AeARE QoK) o] W AREY THARRe} 9
g9 dAE 2o, MART T AW ZZS7HDiagnosis Related
Group, °I5t DRG) A= Aottt AHY F1A=S] /M_E 8°Fd (E 4-1)
i} 2t

61



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

B 4-1. 2SI F7 242 e
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WNEYIA, 2010.1.1~2014.12.31(57fHE, 20154 3 AAETX| 2

BER} 12EE, oz220

_— ASZESiel ZEY Hel o X|niel XWOlR H7A BHKA, H7ZIEA
O HoRe

—_— olnlell  olmfolal, XM, RIQI, H7A7|E RO} 7T YUR|DL B
- QRfoT}, HHM7 B Qfx|nt

AHAC KO2(ZAH+EME 57H)

5 MNEHTRQ|, DRGHT X

H7AEe] EE AW et 2t

A, HAA LRI E200)9] ZhEee BAIA 2907], HARSE FEEE, A
ANRJAEHRA7], +AAAY, EFE, LF7I1RAEAA7], L7 BFEFELE, A
JIE, AAFRIE, FYYIE, PIEIE, ArdEis, aPALR, 8YE=E

>,

A, H29994, dRALS, 2FU%, AFa%Fol| 8, ArAUTRIE ojch
SA AEWA(G00) ABE FAN 297, FUD PRIC, BRICTE BRI
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213
U0135 JEEHEE 1H
U0136 JEE0EH 2
U0137 J[EFEEH 3H
U0138 TEROIEH 4% 0y

4-3. 3= M=I=

7E aE 29

L7230130 BESTALOY(IL)

L7230131 BESTALOY(TABLET)

L7230330 Sl0|-HI2t=0] 4t

L7230331 S10|-Hl2t=20]

L7230332 510|-0f2|AE[20|21 4t

17230333 ol0|-0f2|AEf20121

17230334 Ol0|-Ot2|AEFZ0] A

17230335 510|-0f2|AEZ0] g

L7230336 LXILZ0| L

7230337 X A=Z0] F

L7231031 VIVALLOY HR TABLETS

L7231190 ANA 2000 DUETT 400

L7231080 OPTALORYIl SURE CAPS PELLETS

L7231110 CAVEX68 PELLETS

7232032 VIVALLOY HR POWDER

L7232033 HISILVER

L7232080 STANDALLOY F

L7232081 DISPERSALLOY POWDER

L7232110 CAVEX68 POWDER

7232190 ANA 2000 POWDER
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Sh=
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= Ic 29

17233060 ULTRACAP(Zi&%)
17233061 ULTRACAP(Z1&%)

Sefe

T 17240020 CLEARFIL F2
17260021 ALPHASILVERP/L

v 17261022 ALPHASILVERCAPSULE
= L7260170 KETAC-SILVER
L7261170 KETAC-SILVER APLICAP
L7260160 MIRACLE MIX
17250020 GLASS IONOMER CEMENT TYPE II(4-2 PACK)
17250021 GLASS IONOMER CEMENT TYPE II(1-1 PACK)
17250022 GLASIONOMER FX Il
17250023 VIVAGLASS CEM PL
17250080 CHEMFLEX
17250150 MEDIFIL
17250151 MEDIFIL IX
=010

17250160 FUJI 11 (3-2 pack)

_;01 _ 17250161 FUJI 11 (1-1 pack)

(CIElES)
17250162 FUJI IX GP (1-1 pack)
17250163 CERVICAL CEMENT
L7250170 KETAC-MOLAR
L7251160 FUJI IX GP (CAPSULE)
17251161 FUJI Il (CAPSULE)
L7251170 KETAC-MOLAR (APLICAP)
L7251171 KETAC-FIL (APLICAP)
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dGAA A 71E S

95lo] olejHo] 7|2 ZAE

T (B 4-4)9} 2}

B 4-4. 382

HH XMRIZE

AA iRt A=

Az AA & 34
b=l

2eHs ac 28
x-19 U224 i 2
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ol =akyE HAH A
(*Eams oo ( j;} 2 {El, SP Crown A7 A))
HX20| F2) U242 57
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1.2, 24U
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0
B

7t. X|oF RMF YR} $4E

I e AIFAEORE Aop 4Fo] HtH WA = 20144 VIECE F
648% 3,708 F HAT ool 7 3069 1,655 (47.2%), 3429+ 2,053%
(52.8%)°1%.21, of/do] FAof Hlal w2 H|FS Aot ATt ol =Y Xof &
A5 A W} F7F obd HeR} 2 Xof AFo|A | AFARE WA IYAY
Higo] SAES ASS A9 Sk AQEIGl. A Xof L4F H1eA &
2 (a¥ 4-1, E 4-59 2o

rel

(.8

6,600,000

6,500,000
5,400,000 /
5,300,000 /
6,200,000 -,/_.\ /
6,100,000 ~...,-___....-—"'/

6,000,000

5,900,000

5,800,000 . . . . )
2,010 2,011 2,012 2,013 2,014

T2 4-1. X0 PAS HTSR 343
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2010 201 2012 2013 2014

2% 612709 | 100 | 619801 | 1000 | 60283 | 1000 | 61286 | N0 | 64878 | 1000

g2 28097 | 468 | 29494 | 40 | 28287 | 43| 28838 | 44| 3BIdD | 42

ox
%
2

%
(O8]
8
S

B2 | 3BIB | BO0| 32004 | B7 | 32858 | 26| 342E | 28

7|E 0| Qo 11 Q0 3| Q0 0| QO 0| Q0

~19 21885 | 5| 2@ | A9 | 2B | B | 19722 | P3| 21BEB | 5

20~29 8hmt | 143 8B1h | W1 7513 | 40 8899 | 187 8% | 135

30~39 gr3p | 131 RBAY | 129 B3y | 129 P96 | 129 8044 | 127

40~49 0% | 1834 | 81F7 | W1 g065 | 132 80% | 132 0B | 131

50~59 7w | 16 90 | 123 B | 130 80 | 135 84 | 135

re
ol

60~69 L9 | Tb| 4RO | 77| &4 | 80 9557 | &3 50% | 85

70~79 Z[88 | 39 0 | 42 B | 46 BB | A&l 3H56 | 52

80~89 8| 06 &3 | 07 9eP | 08 BH/ | 10 @;FB | 11

90~99 18 | Q0 18 | Q0 2® | Q0 280 | QO 3172 | QO

100~ | A 5| Q0 27| Q0 | A 0

L. SXE ¥ 4+ 8
Y Ee AIRFHOR Ko L2150 A FAACIA, 20109 obdd B+
296%F 3,399740|%lom wid A7t FAskel 2014W0E 1557 7,952740] 3
TFEUHIE 4-2). W WeF obrdghe] 4% 20109 1% 7,27770] HF= UL H
| A57E Z7kete] 2014391 27 3,90170] HFEACHIH 4-3). 7[eFgo] SHE
AT A= 20109 2659 32217004 Wil Arh Skt 20144Wel= 3579
2,2694(FF 2001 97.2%, B 1.8%, S5USIIAHE 0.98%)°] HTE
ATHIY 4-2). A=W/EE ohdt A A4 A 82 (E 4-63 21, 9%
H/5/3E 7IeRgo] B 159 A @ (& 4-7)F Zth
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H 4-6. GITH/SAE O BT 244 38
2 2010 2011 2012 2013 2014
orzt iry orz Uz ortzf H& or He ozt H&
A 2,963,999 17,277 2,560,764 15,887 2,166,626 15,694 1,843,467 18,532 1,557,952 23,901
g =2 1,424,399 8,146 1,240,037 7,532 1,059,788 7,442 908,171 9,093 769,529 11,882
odd 1,539,600 9,131 1,320,727 8,355 1,106,838 8,252 935,296 9,439 788,423 12,019
~19 1,268,976 5,634 1,043,542 4,737 820,723 4,658 652,805 6,474 519,854 8,560
20~29 394,355 2,090 337,348 2,009 278,849 1,983 233,213 2,142 201,432 3,043
30~39 318,564 2,007 270,321 1,785 228,316 1,783 194,368 1,854 162,444 2,529
40~49 363,404 3,080 316,390 2,730 274,541 2,627 238,416 2,734 202,353 3,322
- 50~59 317,002 2,462 304,452 2,638 286,774 2,591 261,065 3,067 230,091 3,558
60~69 196,197 1,356 183,384 1,325 171,186 1,367 168,112 1,428 143,783 1,856
70~79 92,481 576 92,014 613 92,113 626 91,039 745 83,707 873
80~89 12,615 72 12,851 49 13,697 68 13,978 85 13,819 156
90~99 395 0 451 1 427 1 469 3 465 4
100~ 10 0 1 0 0 0 2 0 4 0
MNE 575,511 1,579 499,816 1,497 424,281 1,377 361,299 1,354 306,926 2,131
24t 232,850 0 198,109 65 162,723 52 136,687 17 114,381 88
pNje:| oI 147,840 1,369 128,811 1,093 111,185 723 95,095 671 78,688 639
Ch+t 231,949 35 202,274 0 175,187 7 152,509 23 131,571 191
LS 142,304 1,025 124,724 1,127 108,730 1,616 94,219 4,133 81,786 4,824
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2010 2011 2012 2013 2014
oIz e o1z e ordz L oz L o1z Hs

o 111,434 0 94,608 2 76,056 0 62,370 0 49,443 597

=t 57,325 8,980 49,992 8,623 42,414 7,833 36,003 6,397 30,551 6,201

&7l 495,487 1,304 413,962 41 345,772 1,064 289,446 1,342 249,593 2,684

4 108,353 0 93,472 0 81,706 6 69,958 127 61,181 810

5= 113,617 661 101,865 550 85,743 488 74,124 765 62,085 942

] 83,178 239 70,798 242 57,037 273 48,403 229 39,683 618

Hs 154,782 910 134,317 168 115,333 144 99,879 260 81,202 249

M 103,629 773 88,100 920 75,670 1,511 64,908 2,821 55,044 3,540

a5 179,252 333 166,001 659 143,993 541 123,284 155 98,278 70

4 184,483 69 158,347 0 129,049 0 108,129 12 93,933 230

M= 42,005 0 35,568 0 31,032 59 26,564 226 23,065 87

MIE 0 0 0 0 715 0 590 0 537 0

JasE 2,584 39 2,263 44 1,895 29 1,656 29 1,644 20

SeEH 13,491 43 11,480 35 9,555 42 9,125 147 7,183 153

QOF HA 920 41 1,158 182 1,165 160 880 127 918 51
EE R 26,306 962 22,849 788 19,996 839 16,808 795 12,832 1,080
Rl 2,920,501 16,192 2,522,917 14,838 2,133,937 14,624 1,814,921 17,434 1,535,358 22,597

7|E} 197 0 97 0 78 0 77 0 17 0
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X|ot RABHM AfZote Ot =L ALESigt oy

ng
n)

H 4-7. QTH/S82 JEZ0] £H2 A7 74 ¥g

2010 2011 2012 2013 2014
24 1,252,101 1,318,835 1,385,500 1,530,947 1,715,634
A 24 1,401,120 1,459,156 1,512,494 1,650,683 1,856,635
od 774,087 794,286 815,263 893,320 992,944
~19 672,896 698,114 690,084 727,742 812,198
20~29 238,458 242,951 251,744 280,569 314,912
30~39 307,143 312,546 328,499 359,898 404,710
40~49 308,732 341,316 381,014 426,518 480,211
ofzy 50~59 218,820 235,119 254,161 281,035 323,650
60~69 114,426 131,503 151,398 179,163 203,188
70~79 18,001 21,395 24,915 32,083 38,950
80~89 637 751 904 1,292 1,484
90~99 21 10 12 10 22
100~ 1,174,490 1,208,155 1,212,824 1,300,070 1,433,263
M= 185,254 188,848 196,415 210,187 235,255
S 91,630 102,055 117,364 135,154 158,923
X 21X 159,598 165,355 173,323 187,658 205,860
o= 121,657 125,749 132,654 150,033 170,188
g 154,171 163,162 174,206 188,437 205,255
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2010 2011 2012 2013 2014

o 67,605 70,286 69,814 74,575 79,286

= 480,981 506,670 531,330 588,846 680,452

| 79,202 78,538 81,325 84,223 92,599

Pyl 96,637 103,227 118,391 128,081 144,012

55 120,442 124,192 125,311 127,413 140,200

&Y 183,611 193,751 195,995 211,055 231,070

e 125,920 129,537 128,874 137,398 150,211

He 155,210 165,679 167,596 180,403 196,294

a5 189,566 195,771 194,686 209,414 220,730

a8 73,398 71,876 76,044 81,842 88,828

Kz 0 0 4,291 10,331 11,773

MiE 836 1,084 1,339 1,235 1,076

<=5 10,116 10,714 10,940 11,967 12,947

e 650 1,414 2,496 2,694 3,217

felel; Ha 2,586,612 2,705,194 2,816,313 3,091,865 3,473,136
&2 X[pHA 589 434 334 238 207
Aol 589 434 336 238 207

7|Et 197 97 78 77 17
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X|ot RAB0IM Argdt=

Orgel =L A8 ey

370 wo] M2 ohy % JlEkgel $HE HFAYL Awnw, ofRgn Fleol
FHB BF 1, 209 3T A7} A4 X*?L«l 90%01FS A3 SITHE 4-8).
EH 4-8. 9 T ME oiZY/7|EtETE T U o

= 2010 2011 2012 2013 2014
A 2,963,999 2,560,764 2,166,626 1,843,467 1,557,952
[ 1,069,876 907,410 745,610 623,976 512,689
orzt 2H 1,599,009 1,390,127 1,186,098 1,014,149 864,217
3% 266,586 237,417 210,374 183,182 161,343
4 28,528 25,810 24,544 22,160 19,703
A 2,663,221 2,777,991 2,897,994 3,181,630 3,572,269
[ 1,310,635 1,342,235 1,364,437 1,451,104 1,588,036
7;?%()4 23] 1,155,994 1,227,484 1,295,164 1,445,492 1,635,677
3% 164,263 182,497 206,009 242,982 296,605
4 22,329 25,775 32,384 42,052 51,951
O SN2 BT X0F QT BRI

A B AIFAHoE Aot £4F0] FAH S 5 SHolgE ofEE BT
St 3= 2010 1789 1,749991A 20149 1009 7,073 02 W Zradhs 34
£ Holu QUUAW WEordzte] AL 20109 19 1,187HoA FUIEAIE Ho
20149oll= 17t 81547801tk ¥HA 7Ego] SAES o Wolg: et ke
20109 1679t 2,970%8004 20149 2207t 5,129 02 wjd J7lohs FAIE Holx
ATHIY 4-4, 7 4-9, & 4-10).

¢

——or

qu//‘
\\

1,000,000 w»

—— | Ef D] =T

2,500,000

2,000,000

1,500,000

500,000

Q T T T T
2010 2011 2012 2013 2014

OB 4-4. 01 U J[EZ0] EEY AT X0t SAF #X g
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4-9. A=B/E T T X(0F RAS A
2 2010 2011 2012 2013 2014
orzg L orz de orz e orzg L orz He
A 1,781,749 11,187 1,562,413 10,203 1,350,922 10,249 1,169,986 12,529 1,007,073 16,154
" =24 859,570 5,309 759,825 4,936 662,612 5,002 576,788 6,191 496,834 8,107
- oy 922,179 5,878 802,588 5,267 688,310 5,247 593,198 6,338 510,239 8,047
~19 648,876 3,536 542,487 2,919 436,635 2,821 352,236 4,079 284,725 5,240
20~29 224,877 1,387 193,633 1,362 163,487 1,320 138,844 1,491 121,101 2,092
30~39 203,437 1,411 172,846 1,248 146,837 1,231 126,468 1,362 106,705 1,770
40~49 253,177 2,072 219,899 1,814 191,713 1,835 167,229 2,009 143,977 2,399
., 50~59 228,929 1,548 220,043 1,620 206,925 1,713 189,858 2,070 169,301 2,549
- 60~69 143,965 806 134,990 843 125,960 854 116,585 942 107,169 1,332
70~79 68,650 380 68,346 359 68,768 421 67,777 509 63,158 652
80~89 9,548 47 9,831 37 10,259 53 10,623 64 10,567 115
90~99 283 0 332 1 338 1 364 3 366 ®
100~ 7 0 6 0 0 0 2 0 4 0
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X|ot RABHM AfZote Ot =L ALESigt oy

ng
n)

H 4-10. QT/SHY 0| SNZ A7 20 MF BRI

= 2010 201 2012 2013 2014
A 1,672,970 1,740,749 1,819,176 1,981,861 2,205,129
- = 788,136 825,196 869,262 951,870 1,057,319
- oy 884,834 915,553 949,914 1,029,991 1,147,810
¢ 666,526 681,316 686,541 728,580 794,582
20~29 157,358 161,454 166,031 182,218 209,048
30~39 164,400 166,196 171,962 188,857 209,622
40~49 218,225 220,112 230,270 249,460 277,140
N 50~59 218,801 240,685 265,581 294,637 329,830
e 60~69 163,592 163,813 176,058 193,017 219,461
70~79 80,620 91,566 104,630 122,130 137,426
80~89 12,998 15,060 17,452 22,031 26,963
90~99 437 543 643 923 1,046
100~ 13 4 8 8 11
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V. OJxt K=

HI
1z

2t SH=E MA H M= 7 U+ o
H

I Ee AT Aok $450] F7d BAM F S= AAAATT AA
g &2 4l g2 AHET

AGAAlA 9] ottt 9 7IEHE o] & BT A IR
20149 71E2% 4= A7 BT dee 1697 3,445701%eH, 11 5 5L 1§
A AVl opdzte] 78 Age 219 7,90271(12.9%), 718t Fois5dEe] A+d A
e 439 6,3027(25.8%)°10 . oFZAe] B¢ 20108 24.0%°0M wid 1 wlE>
Aaste FFe HEAL e i 7ERe] A= A 20.0%°14 1 HE2 5
7Vohe %E HEHAL JTHO™ 4-5, & 4-11, E 4-12).

8]
(1K}

2

——0}

[

——7|E}
20

- w
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2010 2011 2012 2013 2014

% 4-5. ST= MAZMMOIMS OFZ & 7IEBET=E HIZ
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ng

B 41 = HA & oY U g
2010 2011 2012 2013 2014

HA oz HA orzZ HA oz A orzg HA oz
1,373,359 329,816 1,390,721 298,547 1,415,207 270,131 1,510,000 242,905 1,693,445 217,902
g 561,141 147,038 561,037 134,080 578,705 122,778 622,187 111,757 693,948 99,811
822,218 182,778 829,684 164,467 836,502 147,353 887,813 131,148 999,497 118,091
276,835 92,605 265,891 79,191 254,149 65,688 248,038 52,634 267,676 43,015
288,643 55,886 282,487 49,171 273,622 42,191 281,836 37,225 310,542 32,973
265,798 49,460 269,639 44,226 277,717 39,941 304,211 36,066 342,875 31,819
228,028 54,263 229,422 48,979 237,952 45,421 257,840 42,034 294,293 37,855
o2y 171,862 43,531 187,728 43,416 201,764 42,922 223,375 41,212 253,365 38,832
< 94,512 23,302 100,906 22,324 107,458 22,136 118,991 21,584 137,567 21,106
41,547 9,518 47,327 9,906 53,781 10,445 63,939 10,613 72,582 10,590
5,957 1,216 7,081 1,295 8,496 1,346 11,383 1,495 14,027 1,657
174 39 238 39 265 41 382 42 bl 58]
3 0 2 0 3 0 g 0 3 0
372,140 81,566 377,917 74,260 380,497 66,409 408,939 60,118 456,430 53,708
102,247 23,103 98,815 19,886 97,526 17,539 99,821 15,598 109,096 14,217
/o 57,168 15,021 60,567 13,633 64,260 13,290 69,956 11,547 81,246 10,004
99,574 36,069 97,024 32,440 94,521 29,261 96,654 26,422 105,304 23,619
63,109 20,109 60,644 17,784 64,426 16,316 67,669 14,951 73,914 13,474
58,456 14,834 58,374 12,426 60,794 11,019 64,930 9,620 71,631 7,871
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o 2010 2011 2012 2013 2014
= HA e HA oz A UeE HA e HA oz

= 24,559 4,033 24,934 3,669 25,165 3,371 27,473 3,220 32,975 3,107

47 268,928 50,968 282,596 45,242 290,767 40,590 318,427 35,799 371,822 33,439

Faye 28,877 9,057 28,957 8,532 29,136 7,953 29,818 6,553 33,199 6,672

&= 34,176 11,509 35,261 11,689 38,130 10,675 40,702 9,875 45,016 8,588

=] 38,572 6,598 38,966 6,156 38,839 4,878 40,894 4,483 48,238 3,812

= 51,390 14,441 49,858 12,967 51,049 11,939 56,256 11,615 58,344 9,967

e 32,439 7,799 32,875 7,095 33,572 6,486 35,290 6,327 39,114 5,498

a5 63,128 17,314 63,063 16,793 64,193 15,946 65,684 13,926 69,552 11,804

4 59,878 14,481 63,014 13,387 64,610 11,894 68,588 10,546 74,581 9,829

S 18,718 2914 17,856 2,588 17,064 2,545 17,077 2,266 19,781 2,251

MiE 0 0 0 0 658 20 1,822 39 3,202 42

J=5 2,014 146 2,217 181 2,385 163 2,318 91 2,596 69

SEEE 8,549 1,789 8,486 1,159 8,552 758 9,387 640 11,375 650

el Ha 515 90 699 124 1,017 129 1,511 138 1,668 102
32 NI 39,027 3,086 42,062 2,767 46,523 2,308 49,515 2,097 55,978 1,698
PN Sl 1,323,039 324,703 1,337,085 294,315 1,356,560 266,773 1,447,107 239,939 1,621,713 215,383

7|Et 215 2 172 1 170 0 162 0 115 0
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124o| I ASTED} Q1Y

H 4-12. A-E/E4E FHE A E 7EEH M2 T U o
2010 2011 2012 2013 2014
HA 7 |Et HA 7|t HA 7|t A 7|t HA 7|t
A 1,373,359 271,459 1,390,721 288,881 1,415,207 319,452 1,510,000 371,258 1,693,445 436,302
e =Y 561,141 111,555 561,037 120,728 578,705 135,079 622,187 158,886 693,948 186,300
01y 822,218 159,904 829,684 168,153 836,502 184,373 887,813 212,372 999,497 250,002
~19 276,835 71,395 265,891 76,208 254,149 81,537 248,038 89,886 267,676 104,307
20~29 288,643 44,609 282,487 45,273 273,622 47,879 281,836 53,841 310,542 62,708
30~39 265,798 45,295 269,639 47,384 277,717 51,836 304,21 61,057 342,875 70,877
40~49 228,028 44,624 229,422 46,374 237,952 51,748 257,840 60,729 294,293 72,058
. 50~569 171,862 35,159 187,728 39,796 201,764 46,449 223,375 56,226 253,365 67,111
- 60~69 94,512 19,977 100,906 21,864 107,458 25,057 118,991 29,778 137,567 36,305
70~79 41,547 9,079 47,327 10,347 53,781 12,885 63,939 16,673 72,582 19,234
80~89 5,957 1,283 7,081 1,580 8,496 2,008 11,383 2,987 14,027 3,581
90~99 174 38 238 54 265 58 382 80 515 121
100~ 3 0 2 1 3 0 5 1 3 0
Mz 372,140 52,553 377,917 54,694 380,497 59,079 408,939 71,405 456,430 86,356
Ak 102,247 18,274 98,815 19,533 97,526 20,855 99,821 23,173 109,096 26,825
QI 57,168 9,617 60,567 10,957 64,260 12,812 69,956 16,357 81,246 20,083
x| o 99,574 18,433 97,024 18,946 94,521 20,427 96,654 23,229 105,304 26,480
43 63,109 12,531 60,644 12,957 64,426 15,371 67,669 19,093 73,914 23,168
Sl 58,456 16,823 58,374 17,986 60,794 20,772 64,930 23,482 71,631 27,596
= 24,559 7,383 24,934 7,322 25,165 7,465 27,473 7,967 32,975 8,569
47| 268,928 54,632 282,596 60,698 290,767 65,744 318,427 75,177 371,822 89,444
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o 2010 2011 2012 2013 2014
i HA 7|Et AA 7| A 7| A 7| HA 7|

Pake 28,877 6,686 28,957 6,968 29,136 8,020 29,818 8,815 33,199 9,786

=5 34,176 8,317 35,261 8,932 38,130 11,562 40,702 13,440 45,016 15,867

= 38,572 9,070 38,966 9,491 38,839 10,272 40,894 10,930 48,238 14,058

= 51,390 13,279 49,858 14,110 51,049 16,013 56,256 20,945 58,344 22,192

e 32,439 8,393 32,875 8,704 33,572 9,778 35,290 11,027 39,114 12,860

a5 63,128 12,854 63,063 13,623 64,193 14,784 65,684 16,402 69,552 19,546

4 59,878 15,888 63,014 17,313 64,610 19,020 68,588 21,330 74,581 22,769

Mz 18,718 6,726 17,856 6,647 17,064 7,145 17,077 7,614 19,781 9,426

nES 0 0 0 0 658 333 1,822 872 3,202 1,277

CECE 2,014 187 2,217 153 2,385 168 2,318 192 2,596 234

SEEH 8,549 1,209 8,486 1,092 8,652 759 9,387 800 11,375 997

Y HH 515 78 699 160 1,017 238 1,611 315 1,668 312
&2 RHEH 39,027 5,454 42,062 5,524 46,523 6,443 49,515 7,055 55,978 8,837
Xl 1,323,039 264,529 1,337,085 281,952 1,356,560 311,843 1,447,107 362,896 1,621,713 425,921

7|Et 215 2 172 0 170 1 162 0 115 1
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Xlot RAB0IM ABSHE Ot =L Algdidt orEy

FUFLALIALAE B34 GG U058 GuT FLIAY F492
g 2ARRORA FUY AR TALANIEE A A
AY S49 23] BAY 712ARE FRIA AGE 2]
200045 AL ZARE o 3dcl} ANSIES T35 e 20124 ASH

A wHEroR FUTAABAREARE FUAGYFEANA ST ek FUT
Az ARt S S Afshe HRIE S0 By s 9
47 2AH20109)%EE Ao el FNARIYEAIRE BeFoRHA A
25310, £310, ofUold SYEL TR o Yok FWFALANZANE
o IA FAEAT T4ARBY Fe) L oJzol§ TAR oA glom, 747
: Yxjolo] te) 2Ase, TAAAUA FHEAIAE

%@ ot %‘é(ﬂzrzloi A, o, BoA0) 5% @ AASDT TR
o AR olRolAolTh A BGEES BEd 4

e
M to
2 a
d
=
Rl
o
o E

13

J-[.lﬁo}il‘N_Qlﬁ
f—'.'i
>~1

EEM °‘E}

53] ofF Aps AR 20129 ASA ZARIATE SHECFEE, AvAAE 35
%) FEo] F7HE09l0] 2 A7olA sttt sk oftt Bl Ve itw AMER
= Tepskalat 20129 %UH%H%“HVA}X}&% AH&SHT) 20124 %m; AT
AR W AFehe A= 2Eotuet $otu, 5o, ofdoly sMisS o
Ao SREHA ] gt £ Hoﬁ AR 39 3 Y, 7ISAE At
A A AFHe AREstel 243

0:|:‘

H.l

2.2, FHUE # 2t

20129 AA 2AMAEARRE F 19.72178010eH, EAeE oA 42 10,2199
(52.2%), A7+ 9,5027(47.8%)% dAe] Hl&o] wokon], AYERE= SA 4,8007
(24.9%), 8Al 4,3797(24.0%), 12A1 5,222%(24.6%), 15A1 5,320%8(26.49%)°1 4.
1671 Al 2= AZo] 1,718%(16.7%% 7P B2 Hleg AXeH AF7t
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7528(1.4%)% 71 AL 8L A5 YATHIE 4-13).

B 4-13. 201281 FVTUYNEITA ZMHER S

V. OJxt K=

1%

A

= N 715%
A 19,721 100.0
=) 10,219 52.2
g4
(G2 9,502 47.8
SMI(SXIE) 4,800 24.9
orzy SMI(ES3H) 4,379 24.0
12M(EE511) 5,222 24.6
15M(TS 1) 5,320 26.5
M2 1,718 16.7
HA 1,301 6.1
o+ 1,263 5.2
QI 1,268 5.6
= 1,091 36
CHH 942 34
= 955 2.6
x[o 47| 2,335 25.5
P 1,118 3.0
== 1,099 3.2
= 817 43
N 1,227 38
Hd 1,091 3.7
45 1,226 5.1
4 1,528 6.9
N[ 752 14
ol5 tiAl tiall (E 4-14)9] W&ol dgste 4494 TA9-4 AHE 1}

sl

E 4-14. SEiIZAL LHE

HI

e

ﬂ
40
1=
oM
ot
~
o

QA s 4I5S

ZE ORI B8

oo

1=

CH&ZL 2F AIHOl 2

[ - o SHO A
ol BRAZHRAI 4

40 [ 4o | 40

S A 2YE <2

S= 7K UYAe| BlE
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Xlot RAB0IM ABSHE Ot =L Algdidt orEy

[y

= &
PAFRIX| &AL oF AIF0l 2RI Uz BdRARAIC| o
A Ot 8= PAZARA & RAC= Qo ST OFFAQ| HIZ
A HiE BEE | RABRGA & AC= Qo SR DMz Hig
M srxslE PAUZERA| & A2 el STt ol HIZ
SFRRAEER 2 TR0 Y= PUSS ST YAl HIZ
PAZLEARK CHEZL oF AIF0l ERol U= HaRAEHEFXS &
SR RARER S S ST LdE LASS TR Aol HIE
e PASTXK | CH&AL o AF0| 2Rotd QU= BdRAMTX +
IR OfFY B2 | RAGYIR| & 422 Qlol) St ot Hig
SR Az SHE | RAEESAR & RAC= Qo St H0IM=Sl HiE
S| SF2EHE PAZHYAR| & A2 Qlol| et 85E=2 HIE

7t RXISAAE

HIAES] FASAAIAEL 32.7%HoH, o140l 67.9%=2 B4 33.3%H15] 24
e =7 Uepdth Ao mebhE SAI7F 62.2%, 8AI7F 71.0%H2H, 12419k 154]
£ A7 olE B9 WS EEo] I H[E2 1%UTe R yEehyth AgEEE
AFE7} 38.5%%2 7 &okon tido] 29.6%2 7P WA UERdth fA-Aq At
&2 15.0%2 FAT 4ol 27t 15.4%, 14.4%Ach. Ao webAe 5A19F 8417t
27k 34.5%, 26.3%AoH 12419 1541= 1%u7te g yehgth AgEas AFLr}
26.3%2 7P E%oH tiFdo] 10.3%2 7P WA UERATtHE 4-15).
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V. OJxt K=

1%

A

T 4-15. QXA ASXE U QUK
o RRRAFENE R HAE

= TS N 71=% N =%
s 19,721 6,002 327 2789 15.0
s = 10,219 3,108 333 1436 15.4
°= G 9,502 2,984 67.9 1353 14.4
BM(SXI) 4,800 2,048 62.2 1526 345
ot 8MI(Z531) 4,379 3115 710 1253 26.3
=S 12KM(ES51) 5,222 24 07 7 02
15M(ZS 1) 5,320 5 0.1 3 0.1
N2 1,718 508 29.9 108 17
24t 1,301 403 316 183 14.6
o2 1,263 364 326 133 135
OIF 1,268 374 337 205 19.1
ax 1,091 333 316 11 1.8
CH& 942 251 296 104 10.3
St 955 258 297 135 176
ot | 2,335 765 352 341 16.1
- P 1,118 345 35.1 164 20.0
EY 1,099 304 308 113 10.8
=4 817 275 35.0 165 20.1
FSC] 1,227 425 319 189 12.4
e 1,001 364 34.1 165 16.7
s 1,226 395 343 168 14.9
A 1,528 470 30.0 242 14.2
HEE 752 258 385 742 26.3
o e 1002t D[t 449 114 247 71 16.2
2 & 100-199 1274 374 28.0 213 155
IHAS 200-299 2214 634 30.7 327 14.8
(Z=: 300-399 2,651 757 280 338 11.9
8.89) 400-499 1,848 548 30.9 231 12.4
500 OJA 2,389 669 294 283 1.9
EE 33 6 12.4 4 92
OFHK| 255t Z90[5} 114 17 11.9 1 72
meax st =9 0[5t 361 58 15.3 36 9.0
(2 1S5t =Y 0t 4,928 1,164 254 621 13.9
=T 2/3EK| Cfst Z 0[5 2,382 910 37.1 379 15.9
6.193) N EEEEEE 4,558 1421 326 613 13.4
ofetel 42 04 1,152 339 311 138 12.0
25 39 5 8.9 4 87
ol XS5t =90[6f % 17 232 1 13.2
o st =9 0[5t 315 42 16.9 26 94
T TS5l Z9 0l 5,580 1274 23.0 658 124
E= /33 st 59 05 2,623 1.098 226 472 183
7,155) 49R| ChEt =Y 0[5t 3,327 994 30.9 419 12.0
CHEHY 42 04 588 163 30.4 69 11.2
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Xlot RAB0IM ABSHE Ot =L Algdidt orEy

qdAe ARG RAATE LR, EAdol 1.4, ool 13712 et
AYERE SH9F 84 5 2,870 2m 1242 154 25 0.071A0. A9Eze 5
"ol L= 7Fg #7 HERELH Hido] 1.0z 7P RA dehde:. A RAAS
+ 0.47092 0, F43 ool 242+ 0.47, 0.371%ch. AFHiE == 5A17F 1.07H, 841
7b 05706 e ™ 12419F 15M= 27 0.0712 Yetgth A9Eze AFert 0.771=
7P e, didd 350l 0.271% 7HE W AR HEHTHE 4-10).

E 4-16. QAZEQANS U QUSRS

= SUAHRKIRIS SUIRIK|
A 19,721 14 0.4
A = 10,219 14 0.4
oy 9,502 1.3 0.3
SMI(RXIZ) 4,800 2.8 1.0
o 8MI(=S3H) 4379 2.8 05
12M(ES1H) 5,222 0.0 0.0
16K(TE14) 5,320 0.0 0.0
XS 1,718 1.2 0.3
A 1,301 1.2 0.3
o+ 1,263 1.4 0.3
QI 1,268 15 0.5
g5 1,091 1.4 0.2
ks 942 1.0 0.2
24t 955 1.5 0.4
o . :
o2 5 . .
3= 1,099 1.3 0.2
1= 817 1.8 0.6
e 1,227 1.4 0.3
M 1,091 1.4 0.3
45 1,226 1.5 0.4
g 1,528 1.2 0.3
iz 742 1.7 0.7
g =z 1002t 02t 449 1.0 0.4
HAE 100-199 1,274 1.2 0.5
(= 200-299 2,214 1.3 0.3
8.896) 300-399 2,651 1.2 0.3
400-499 1,848 1.3 0.2
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72 N SAFERARE | SARARA
500 0[At 2,389 12 03
o} 3 07 03
X551 Z0[5 114 05 02
OftAX| =t 59 0f3} 361 05 0.2
USPE | pssm 59 0f) 4,928 10 04
@5 | 9308 et =9 ofat 2,382 16 0.4
6,193) =
44H| tist Z 0[5t 4,558 14 03
Cfstel 22 ofy 1,152 12 03
o3} 39 07 03
ES810 Z0[5} 9 1.1 0.2
O1HH =510 £9 03} 315 05 0.1
=R - -
(z=: oSsid ZY olst 5,680 1.0 03
=5
7155 | /3Kl Ot 29 ofgt 2603 18 0.4
44H| tist Z9 O[5t 3,327 13 03
OisH = Oy 588 12 0.2

HIAEY] R0 tigt ofgt 9 AuEAE, §5R SHES ATE, A HO
= AVAET 62.9%% 7HF ©@okon ofggio] 37.0%, w27t 0% AHEE @
A}t o4 47 61.4%%} 64.5%2 AulAE S99 vlgo] 71 &t dgo] AL
043%1 —7}’%—% A g FAES TAACHHA ofdz F4IH|&o| F7toto] 15%11011
BE A dof opdze ARSIt AGERE giRE AvAE -] o
A& o] =kA, A&, 99 AL ofdt 0] 7MY =4 vEEth €
A5 A9 7HEAS0] EobdSE ofdyt A& facky AviiE F4

Jbte AES YRl QUQtHE 4-17).

¢

o ”r
2

N

p

ﬂ.FlO o, rlﬂ] o

)
olN
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Xlot RAB0IM ABSH= Ot =L Algdigt oF

B 4-17. QX 012, MOXR, 3FXE

s =
s 37.0 62.9 0.0
s =Y 385 614 0.1
°= oy 35.3 64.5 0.2
BAI(RXI2) 30.1 69.8 0.1
i SHI(EE34) 416 58.2 0.2
=S 124IES14) 718 28.2 0.0
S 100.0 0.0 0.0
MNZ 52.2 478 0.0
A 35.0 64.1 0.9
o 35.8 64.2 0.0
OIX 30.6 69.3 0.0
oz 33.8 66.2 0.0
[ 318 68.2 0.0
EN, 25.0 75.0 0.0
x4 Z7| 34.3 65.8 0.0
a z 57.6 38.7 3.6
B 34.2 65.8 0.0
B 25.3 74.7 0.0
H= 37.6 62.4 0.0
He 38.8 61.2 0.0
z= 36.8 63.1 0.0
zd 34.6 65.4 0.0
e 39.8 60.2 0.0
1002 0|2t 48.0 52.0 0.0
2 38d 100-199 44.1 55.3 0.6
IIFAE 200-299 M7 57.8 05
(Z=: 300-399 29.5 705 0.0
8.896) 400-499 28.9 71.0 0.0
500 OJAf 29.4 70.3 04
23} 64.7 35.3 0.0
OFEH| ZSel ZH0[ot 89.6 104 0.0
as4s el 59 0f3l 60.5 395 00
e TS5t £¢) oot 395 60.2 03
= 2/39X| thst & 0lat 30.9 68.9 0.2
6.193) | 4R OfEf 39 ol 31.8 68.0 0.1
ffofd #= 0y 442 55.0 0.8
23} 72.6 274 0.0
L Z55f Z0fot 64.3 35.7 0.0
asax | &% 3% 0B 3.7 66.3 0.0
(@ Sstu £¢ 0[5t 37.3 62.5 02
=" 2/3EH| st ¢ 05t 30.9 69.0 0.1
7,185) 4R s =9 ojst 328 66.8 0.4
fistel #= 01y 39.4 60.6 0.0
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V. OJxt K=

1%

A

Lt HERISAAEY

RS PP QXAATREL 40.7%F.01, ool 43.7%E dA4 37.9%H]5] &=
A UeRgth. Aol webMs 54 43.7%, 841 30.4%, 1241 57.3%°1%eH 15417}
TL1%Z 7P BA et A9EEe F57F 47.7%2 7P ¥%en Aol
36.1%2 7P RA et YTA-ARHEAES 9.0%2 933 ool 24 9.2%,
8.8% At Aol webk= 541 8AI7F 242 0.3%2F 3.4%% 2, 1241 12.1%, 15
Ale 19.2%2 Yehdth AgEaE Qo] 12.7%% 74 &3ton &Alo] 6.6%= 7}
A 2A UeETHE 4-18).

TIQAIATHTIS T |7 IQAIQ (=]

e ORI %',\TXIT&.%' :.;%g% %'—"{l‘xlxl—ré.w;%‘éti
%) 19,721 8216 40.7 1851 9.0
it = 10,219 4048 37.9 1002 92
°= oM 9,502 4168 437 849 8.8
BAISRIR) 4,800 124 437 24 0.3
o124 SHI(ZS3:) 4,379 1256 30.4 154 34
=e 12M(ES12) 5,222 3043 57.3 666 12.1
15M(TE 1) 5,320 3793 711 1007 19.2
N 1,718 595 39.1 157 11.3
A 1,301 521 38.3 131 8.9
=] 1,263 558 416 93 6.9
OIx 1,268 543 44 169 12.7
= 1,001 554 477 80 8.2
Ch& 942 328 36.6 78 7.1
S 955 443 4338 77 6.6
7o 47| 2,335 991 414 168 7.2
- AL 1,118 aM 37.1 125 10.1
£ 1,099 481 411 % 76
24 817 328 405 108 125
e 1,227 578 46.9 102 7.8
T 1,001 519 46.4 116 10.8
z= 1,226 492 38.3 97 76
A 1,528 535 36.1 149 85
Rz 742 309 38.1 105 124
o 5 1002t 0|t 449 239 51.4 95 19.1
= on 100-199 1,274 590 457 174 13.7
IHAS 200-299 2214 923 42.0 250 1.1
(#= 300-399 2,651 1114 4.7 236 85
8.896) 400-499 1,848 702 376 124 7.2
500 04} 2,389 1062 448 182 8.0
OFHHX| 25t 33 17 39.4 7 19.2

87



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

o HRIPA GBS ATRXRAFERE

T AN N 715% N 715%
ZE5H0 205t 114 72 65.3 29 25.4
oux st =9 0lst 361 226 55.0 74 212
T 1S5t =9 0fst 4,928 2433 485 651 135
@EF [79/308 ofst =% ofgf 2,382 783 35 150 55
6,193) e EEEEEE 4,558 1800 38.8 337 7.4
[HEH 42 O 1,152 471 M7 62 59
25t 39 18 39.9 12 28.2
OO £S5t S0} 9% 59 67.5 23 222
eax Fstu =9 0fst 315 202 59.1 69 22.0
@ 1S5t 9 0lst 5,580 2756 49.4 699 13.0
== RN EEEEEE 2,623 796 283 144 5.1
7,155) AR T3t B9 0fef 3,327 1360 41.0 243 6.9
CHatel 22 O 588 242 39.4 40 6.9

A SABAGFAANSE 2.370%2H, FAol 2.171, ool 2.7/ UEhkith
AFEZE 541 0.07H, 841 1.17H, 1241 2.978%2m 15A17} 5.2702 7Hg BA Yl
ot A9ERE 371 3202 7P =4 vssteH Aol 19712 7P A e
ot ARAAeE 0.270%eH, AT o4 25F 0. 27H°ﬂﬁ} @Eﬂfﬂbﬂi— 5A1eH 8A

0.07H, 12419} 1541= 22 0.2 0.471%1H. A9 0.17} E= 02712
BT vt ASE UBUSITHE 4-19).

HIAES] FAo] et ofgt 9 AnEAlR, 52 SHES AEEY, FAHo
E AvET 61.7%2 7Y Wokew opdzo] 24.7%, a2 t 13.6%3At. HEEE
A3t oA 47 60.7%S 62.5%2 AHAR FH9 1% ] 7}% okt APt &
s AARY] FHES TASHEA opdt E F5% G
QERE BF AR F3E0| ﬂr% SAEA vl &3t € B THAEY B
THASC] FoHESE ofEY SHEE AAst AnAER 9 F5F% F4E0] Sl

£ %8 tehin Qg 420,
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V. OJxt K=

1%

A

e QUZBATANE | AT

B4 19,721 23 0.2

st A 10,219 21 0.2
°= G 9,502 2.7 0.2
BMI(RXI) 4,800 0.0 0.0

oi4 SH(ES3H) 4,379 1.1 0.0
=e 12M|E51) 5,222 2.9 0.2
15M|(251) 5,320 5.2 0.4

Mg 1,718 22 0.2

A 1,301 23 0.2

o7 1,263 24 0.1

OI% 1,268 26 0.2

oz 1,001 3.2 0.1

O 942 2.2 0.1

SAt 955 26 0.1

X[t A7) 2,335 23 0.1
- P 1,118 2.0 0.2
2= 1,099 2.4 0.1

24 817 26 0.2

e 1,227 25 0.1

Tt 1,091 3.0 0.2

z= 1,226 22 0.1

A 1,528 19 0.2

Hiz 742 2.1 0.2

o 5 1002k Dot 449 29 0.4
E S 100-199 1,274 29 0.2
INPASE 200-299 2214 26 0.2
(Z=: 300-399 2,651 2.4 0.2
8.896) 400-499 1,848 23 0.1
500 OfAt 2,389 26 0.1

25} 33 18 0.2

JENN A58 E0[s} 114 4.2 0.5
prves B30 =9 Ofs 361 38 04
(2= 1S5 = Ofst 4,928 30 03
= 2/3UH| tHst £ 0[t 2,382 1.9 0.1
6,193) 4R THEE =9 Ofat 4,558 22 0.1
CHated 42 Ot 1,152 23 0.1

25} 39 15 0.4

OB Zsstu ZY0[5t 94 4.9 0.5
o S5 59 0[5} 315 40 05
T TSstl E9 0l 5,580 3.1 0.2
(EE [ /308 st =9 ofat 2,603 15 0.1
7,155) 4K thst £ 05t 3,327 2.4 0.1
CHatd 42 O 5883 2.4 0.1
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Xlot RAB0IM ABSH= Ot =L Algdigt oF

E 4-20. S1%] OfF, HOz, =5

2

2 EME(CIE%)
faz Aoz ==
A 24.7 61.7 13.6
s = 26.7 60.7 12.6
oy 232 62.5 14.3
BAI(RXI) 16.6 83.2 0.2
iy 8HI(ZE3H) 17.6 788 3.6
12M(ES19) 20.8 67.7 115
16MI(S 1) 283 54.9 16.8
Mg 30.7 51.1 18.2
L 27.7 65.5 6.9
o+ 28.1 67.5 45
QI 234 55.2 214
= 236 70.2 6.2
ks 26.1 60.3 13.7
St 10.6 80.2 9.2
47| 14.4 64.3 21.2
pnjed
zH 39.4 49.4 11.2
3= 34.2 60.7 5.2
24 24.1 62.8 13.0
o= 28.6 66.5 5.0
M 35.7 58.6 5.8
a5 30.1 61.3 8.6
ad 29.3 60.4 10.4
Xz 27.9 68.0 4.1
1002t Ot 346 56.6 8.8
o mg 100-199 36.0 55.5 8.5
JlRAE 200-299 33.2 52.9 14.0
&= 300-399 22.6 62.8 14.6
8,896) 400-499 18.2 63.7 18.1
500 04 16.7 65.5 17.8
25t 85 90.7 0.8
OFEHXK| XSst Y05t 29.3 60.8 9.8
uSLE Fstul =Y 0fot 54.3 384 7.3
@z 1St =9 ofst 29.2 57.1 13.7
6,193)
2/34H| st &2 ofat 21.2 64.2 14.6
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V. OJxt K=

A

1%

o EHE(IE%)
- opzizt Aoz Zx=x
4R et =9 olst 19.5 63.7 16.8
CHated 42 Ot 13.8 67.2 19.0
25} 235 76.5 0.0
A58t 0[5} 49.2 386 122
Ol Z5l1 =% 0f3 412 457 131
ImE==as - .

(= 15sh E9 0fat 26.8 59.3 14.0
7?;5') 2/3K| Tt 9 o|5t 18.2 69.3 125
’ AR Tist =Y 0|5 21.4 61.0 17.6
CHaHed 22 O 14.2 70.8 15.0
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Xlot RAB0IM ABSH= Ot =L Algdigt oF
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0x

00
ol
olO\
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T2 4

E4 4 A7t =E2HA Eoh mEA O}%}ﬁﬂi QIgt 0}75_* = ‘?_}7155} ﬂﬂzﬂi
& AEstofof gith. 429 5408 Qe 4oy EH 7
Zho] At Zof yehdr] wiizo] B7kst7] ofFeth kAol Hhigt dhE ]ﬂi?-— 45 T
25EY 8% $725E 52 ARESHA "ok
P w2 a2 2AE 9 A, offl Aol et A AP BEE &
WIoE gt A AlolUTh Aot9] obdZt o] tisA] o]Fofzl Al A
20109 A4 S TR opEFo] Aof QUA|S] 2 kFof it
T, A7 FASAE ofdo] opdt AAIF(New England Children's Amalgam
Trial, NECAT) % ZEFZ9] 7IA} #loHCasa Pia) o¥o] otttz A/FAI- ] Ut

FA2hE opdzto] 4ot QA|IS] 2 k&0 mAe I, AFoME di+ &4 25

o) Y 1~48dE HYeE ofdy FHE ML 8% 2k

As JFE Frietua o7fe 7HEoE A 9 AW ARE AR AT
23, 8% ofgg 34 i 8F 2wk KRt Aol ST ofEd AlA
T ¥ U $25Ee AA HMof| vlste] A5Stlon, ofdd AA T 2447 A
o AA AETh &AW W #2557t Hashs A2E YET

TYFHE ofglo] ofd WAL WAEAZ F HAET Hol = oiEolA
19979 9¥RH 20059 397HA o]Fofxl FALEiYU/GARel. o AT
267787 %@Eﬂﬂ%ﬂ—? 2674 549 7t —’_u‘—;ﬁ'—’—ﬁ/\} Sty FH AL A3 opd gt 5A
2 #7 FA 2] Hlsto] 85 2Tt 3

of [

iy

v Oz

sk xHﬁ]— %:o] ==
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[
]
%o
y
rhu

M Amalgam
[ Composite

Urinary Mercury Excretion,
ug/g of Creatinine

Follow-up Year

J% 5-1 NECATOIM @F 2=k Hat
ZX4: Bellinger et al., TAMA 2006

o FolAA| YYTHLYS-1). o AToIN AAMYsH B4 A5 B4R et
WA igtod, A5AZIQe] UoIA ozl felat WoR ek,

z2Ego] YA ofold 7t ulol PAFL SRt olge] XokeAlo] Qi
8A~104] ofzlol2 o slo] mERgo] elARolA 19979 285 20054 7Y
A 7z #A BESGT obEd 34 2% BPE 3929 8F SobES ¥
TGS wo] 27] AHE) RF FLEEE P9LoL 24 Foj ofug FWE 4L
57k 3.2 1g/g creatinineZtX] AEHAT oF AAF st W 2PN F
AgoAE 2% $25E0] 2 Hsbl A 5-2).

Urinary Mercury Creatinine-Adjusted Urinary Mercury
4 4+
@& Amalgam
| O Composite
34 a-
| o
> 2 > 2
a =
14 1
01— - . - - - T ) 0+ : - - - - : )
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Follow-up Year Follow-up Year

Error bars indicate 95% confidence intervals.

12! 5-2 Casa Pia 0{2I0] O[ZZ AMAIRNIM 2F £25T M}
ZX4: DeRouen et al., JTAMA 2006
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A& HoPl= siith sHAT 8% F2eky % seske Al FHHE a2
o Fe AT + fleH, s2oz st TSt A I B 4HT
WA Gt ordfelM BEse a2 55 a2}, 55 722 231E S A
2 FrEY 24 Yl I3 9 T2RAA, Aot 24 Ao F3 4

< YetiEd £71 & 500 wg/molgolojor sk, ol 8% 2%k 2,250 i/l
AT 5 Sl gl 2ok Hde] €F F2ske dFE 10 g/l MHeR, 34
7l BohE e = gl kol SR AIEE 5d &2 74 FERANES 5t
Q7] dizel, B714Q1 S HES 4 gl
/eIy AXol A ofdgo] dAle] I mkitke A THT +
o 40ks teE o AAIRCIM AFARISH] ARe ot S EtER/
HEH ST Afolo] Fefgt A7k gAY, @3] ofdgt ST et 23 U
B ofilth. oA Feksoly Hade 2S5 ordyt ¥ qlual gl
A/ ofgae wEge Wl B lgled, o #Ho| FdRothwell &
Boyd, 2008)141 97] o9 ofgE 7H Aol oAl g Il et
Hstglet mbA ofdgo] £4 Folu A¥e deiive 4rle Al
o= Ao} ofzgto] A #afsitie oA

QoA opIzt AME-S FA|oF
T Qit} ob = 59 F7olM = ATE pEA] ofde ARSSIES skal itk
w29o] 5 oft AME-Z FAHEE g A7HE opgzio] FHAQl QA Hsidel A
1 Ech 3 A% JF wioltt. mid AZE= 10,0008 £ F i 3~4HAE
Aw7h AFo) A ARgSit A BEEE 29 F2 150,0008 FEol1, 10,000&
9] 20| AZHEr}. FAZ Yl ordH HWE= ¥ F i 46HHE H=gt Ao}
5o FAEI UYzE WA ot 2TolofA ozt 2e] Aldo] "t o
BoltKHChin et al, 2000).

Zlop L4159 FEARZ opdFke] thA|A(substitute)st T 5 UE
qMZ HAHE A 59 U2 A o/t dhEHL St 258 157 9% o
Fog fRAY AHE AFoRE JHAo] SHLT] A& T HTet 2447 F B
o A F HAHE AY FAE AR 23 AlE A B B Y HAHE A9 B
£ 141 /Lo, A& & B 8 Y vAHE A9 skt 2.42 /L2 53
th AE A& A 8 F "AHE A9 Bl 2.84 1g/golon S 24417 o=

)

rir

o}

rr
iz}

;
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3.09 ug/gelUHH2E &, 2015). EFHA/AHE FHL9] AR} s F
et =T ofglo] ofmfAFold A F(intelligence), AFHY 719¥
(achievement or memory)d} IHE A#7} AASIHOY EAZOR GO &
UtHMaserejian et al, 2012). FHARY M2 77 AH8AE tF= Hoh9Yd]
(SCENIHR)= #7 & obfdtt= thAlohkz AoteEAoA vlAEE AT R3iEZo]l
AR E g wEou A%l fafsi & 4 Qe SAe oF 53 AR
1 B SHTHSCENIHR 2014).

oflt TS oA ofgHe 2 F7Iole oFEd 5 Aot AA Aol 7P B
o] leEHA Hrh. wetA ofdto] ATolAet A AL T A FAAES] ¢ SH
oA FEEolof gt} 2 YoloAE 20104 E2¢o] AFEAAM A A4 HAE
oA AZAL X FARE o T ofEze] bAA HiAZ} HRE It 20109
7] HiE 2 ARE HECE dg Ay, S 9 AT AHEL S 5=

sl AT EAAL QAT Wako] YA T 4R AEE X3} 4}
A2olH £ Uehdn Q8 AL waold ¥4 Uepith 9% 4% U 8%

F25 A FARY 8F F2EE 5 AW 2 sk dixdol Histe] =9o
E5] AHAtE s A9 KHdental care assistants)ollA % =4 YENT. HE
PR AEe E1H B3 471 Ho] HEst AWIAE UehlAE 4t 85 &2
S Fsgoly 718y} 22 A4 ARe FAZHCE Fo% Z0E Y
wWoh Fulellde 4419 Sl FAAIW ATAL 4183 ez 279 9 AAAT
H] SARRE 3099 8% 2L E Hlwdt A7 otk XA 4199] He &
% T25EE 6.1 /L, AREZXYY B BF 25t 4.9 wg/lolH TARARE A
Aol Bt BF F2ETE 5.8 w/Lolth ¥ FAREY] ¥ EF F2EEE 2.97
ug/LE A3} FAARLONA ] SARRRE] Hls| EF 25Tt =UAT BAFCE #
oAl GUATHAAY 5, 1999). A SARAEY] vt =9 B+ BF 25k
Ql 3.08 ug/Lell HI5HH &2 $<=o|th

AREAAAE7E HPAR B4 A X[of A5 A} = 20109 6129
7,0199°14 20149 6,485 3,708 22 F7kotyout 2010WFH 201497H4] id
6009t 8ol 6509t ¥ WE FASHL ATh ofE FF Aa+= 20109 2969
3,39971014 20149 1555k 7,9527 02 | FEolA rAstiou fed opdite
7<% 20109 19k 7,2770] AFFE A Wl A57t F7kete] 2014900 E 2% 3,9014
o] ATt 7IeRFo] AT A4E 20109 2657 3,22174004 wid ATt Sk
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Xlot RAB0IM ABSHE Ot =L Algdidt orEy

of 20149 3579 2,269 22 FVISLL, Ve BT A 5 MY W2 7
< Aok AL A opo]kem(97.2%) . ST A ofollem= FXE B
ord fl&o=® ANE 4 Utk & St ot diAdle HEHE 1 &
ot AEH= opdFto] Hsto] HRAL H&of A[7to] A= Wl o] QAT EA
W&t xopMolofA Aw|AQl Aol itk AEWO] An[AdS Eade o] H]shA
GojA| AR $AFE0] olF FESP|E oy, EFHAIETH: 1, A, BlwA He)
A AL 4 e S 7 Ao obdF AREE FSkAY ARkt Y= /9
7oA opEZ A Al(amalgam  alternative)®  ARREY Q= AEF AR
(compomer), T2 0|52 &% polyacid-modified resin composite©|t}. sHAT
I opdzto] Hlstn mpEARR/do] HIA Hof, {29 JYoM= ARk WA &
AR g QIAEE PR FEOAE 277 Ao AFAQ] S A Y=
9ol Algtaor AMgSh= Aol H}‘j’}ﬂé}‘:}
AEIANE7HE BARE AeRAF AEO|DL 20109FE 201497HA] FAIE
HE 5 ASIARE HlEo] XV]E_ %‘é‘ Aeoll= Aot AT AHBoEE HFEA
271 dlzol Hlge] = EFAoly =4, 5% 4 AR sjdtle FE A
4 USITh olF Hs] ffoto] S AARAHEARE B4 3Gt =Y
FRABAHEAR R EAA §A]9 ofEd FAEE 37.0%, AR FHE
02.9%, ETF FAEZ 0.0%UL FFA 9 ofFH FHEL 24.7%, AvAE FA
< 61.7%, 13.7%3tt. AFEAMANB7HE BAARS U RARES
MotglE o, opdzhE AA FH9 24.7%= Wi 1/4 AT=E AASAL ISl 2010
WRE 201499 AFEANAEFARE HFOE Aot 94
Hsol gl AR 7Pdsta, oft B Ao wid dashke Zor & o, HE
AR By =4 4 | Siske A0E FAHY ¢ Ut o A
7b Hashe 9l 2o tiet dEel AWlE olf =2 oSttt o Ao+
ofztol :oke 420 Aol g7t gt ozollA AlAetiT AAE otddt F
Aol Aastal JY=AIE oA ArE Bt FE5It 22 AAFOE: L3
o AlEow HFshy] ol ottty JF¢E SAY = itk FUiolA °]—‘=T—°1
A A+ 298 4 3}01 HOKE wofl, oz ALl H

6O

ke

l‘-lE m:lo rlo

A

(
A

237 Fazo] Hls) B
95 S5 2 Aol vebAT, i O e B ol 85/
9% $OBE oloo] £202 A FAolL A WAT 0w F4o] welo] itk
L AL s RS ol $4 24 JiKde] B, 29E A7 o 4t A

96



7] ol ofggho] QUAle] Hstthe dEe

He7lels 2A7F #E31.

kl

2t

N
rhu

97



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

2. g412] oA

A 52 2E2F2 37 25k 4 EF 72558, I T $2 5k 502 &4
S 5 Qlo} opERe & £208, 9% 525 JHY #Eo] Gl Aow ¢
A UAT 8F Fert B ofito R Qg F4A 2 kb fRolgiEs T £
Aot AW £ LE2 oufF HFHZ QI 2 kFo] o Z BES A3 fiEd
obizITe] e EAY & don, Ak 7] =EH
3t TA7F BEST

AAR 24 1% Aaoa 7] AMoE 23 £30] 667 EFECE dofEH]
ojA HM TAofA ‘i (patient) & Aot L4FORE, ‘FA(intervention) & FIHL
2 sto] AMEAE], 7] AMollA 23k A9 2Zo|} 7|YE0] Ao} &
AlZolghe dol7t EFEA] F9kE A0Z ojAZIt) dlojgHo]A AN FHoA 2t
HYSAE BE B gt 2oty foto] 7]E AT BuAoA Fadt E9E

rﬂ

Sl

o

flo |
o

U Ao} $415 @YZ mofelr|flste] S AR EZARIE(2012) 2 AR
A7 AAARE 246t SR RA R RS 58 ofsh fot
2 Aad gl AL Qlof olF Hsh] fisto] AGEIAMAEIIE RS &
Motgiey. I19d AFARCAME Hgo] Q1 7 HEH Ry Al <l
FFZ Qo] & HFo] FEo] A EIERA oy 2010WHE AL ASol7] yE
of fHEoc] otel Ay Aol sty weba FAHE I (underestimated) ERS
AOE iRttt

ofggo] A +2 sket Aol AR Al F3fdt FF= vtk Fet
A 27 S ¥ 2 BUET FuAEG Wi, A%e] g4I viAle 4
EE ottt o offl 77 S ARE AokpEAlolal UF2 FHZ THAAL
o, Fafdel Hiek gt 247 1 el ARS sAXE e /o =4 AE
2 ARl A o]FojAof gtk it A AAIF R 25 Adschs FAl0IH, Al
2 AEA] ke AT B Fuol it wEbA o ARE molls HEE

98



A& ofYg AR8ste o) 4 Rl Hov), Azt FAS] 2 3] kB

HABF 5 Gt obrae FA A AA Aol 2 F7H A thee] G

ohEztoR FUSATH: olfwoR AT WAt gk o FA AL AA Aol
7

aTrd
T2 S7P7F A 2o dAl Solu i FE AT ofdd ST ol AAE

A3E FEAL Aob $AF9 WY P B9, AX E**Oﬂ wje} Aeelolof gk},
AR A7 ATE A vlo] s ofEolAE 4] B4 420] A&Hoz
Basio, A4 BT Fe A HolE Lo Awe] 228 e S 3
gat 222 Yrlols LA} BEsi AL Fuol Fadolte A&HoR w3
L o0E ojigtow Adgt 4o wa Aule BAZ B 4 9t 41dd A7

Baslet thit A4S ol WP JFL TS 4 Yt 64 ofste] Aokt gmelt
g7} EE BEAe Jolsle] oty BAME AT S UL A0E B,

99



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

S

rol

A, A, olEsh wExl, 9485 I 2558 AU 3542 v 2 &89 AL

s R AR 2007:33(5):386-91.

We-8 S, 4y SHoPIoERE fEjEEs 529 AWSHP ol At A+ e
HAB]R]. 1998;22(1):69-80.

ABE, fAol 143, 94T 330 opdzt Mo #et AT U RATA A T
g B1 RYESHA-2ANSt. 2004;28(1):225-33.

], , o1}, B, YT, AF3, et al AREY 9 gop AN 2 F
of WE EA Al AlFof T3t AT I=THEASS|A]. 2008 34(1):12-9.

27, HA3]. ofHoloA] ARE Al o5t Bl 9 8 F H|AHE-A ¥k A4

= )

xRS Az} A 43 A oflidoto]lix); 2015.
uke)z] BA4: FAS, £&¥<4 Molecular & Cellular Toxicology. 2008:4(3):235-45.
o, HAD, Hﬁ S, g ofEtt S8E AAY 8F ek T

37k o ]Oq SR A8 A, 2012:12(2):431-8.

Hﬂ"ﬂxl JJOL] ’\]‘?)"‘—" o]FZ, ol3)d, XBF, et al. ool 7 W o FHE 9t

L2 335255 /1Y FERAL RAEATSA] 2012:36(4):297-302.

H—‘]‘ﬁﬂﬂ, Xj*g}i}, A3 IR Q=AY A G7] ofs9] ofEt FAEY 8F 2wk 19
FAZAL 'c‘ﬁiH*M . 2014:14(3):425-30.

ot 2R, AdE, AEe, &< AR 4F gy B F 2 5o Wt A+
A=A R ASIA. 2000 35(4) 287-94,

ALFORERPAA Q=r]7] A=t X3 FEARSY FF AR TlolmERRl AREO|eREQHA]
2014.

olte}, HutE, &3, A& ofu, dSA, et al. FW 2FSHAYQ] Aot ofdFI dF
25w TAY. e YTE S| A. 2011;23(4):420-7.

PEA|TOJALY]. A|2HE ozl ARG HRE Asfo] thetal. A A 10905, 2013 9€¥ 11
A GEA AL

A%, A, 427, 9%, 29, 238 ofdol9] 7 Yl ot k30| 8F $25%
Oﬂ o)X= 9% XH*“JJrOLﬂZ]. 2014:14(1):7-14.

Bas, AR MY, olg, S, A3 dEAAY IR 259 AHE ofEtt &
Aot} 8% 259 WA, AAFTEIA. 2012;12(3):253-8.

100



2%, ST, 8315, ofdg AT T 9 AW 2 o] et AT iR ASh=E
S

&, 1992;13(1):1035-49.

Zo)g, Qsly, =§Y. oz EES dH £ miY 29, distuiysts]|,
1985:23(5):650-3.

Zon], A9d, 1490, 55, 98E, UE9A, et al. dFsts|A]. 2010:43(5):377-86.

Ay, 427, 84, Y2, ST, A8, T4UW oFd AAZL ofgle] 3% $25k0
n2E g o l&H‘L Wﬁﬂ%}i AsESIA]. 2013:37(4):194-9.
A8, e, S, A%, 171", HA3). ool Y ofdd AA & 8F 2
T |3} xmxuohw 2015 15(2):190-5.
APy, As<, 2], MY, oD, STl ofdoloA A|IE ofEtE 87 2 4 &

o] #AA. iR ASEIA]. 2011: 35(3):258-65.

WEE o, B9 B4 EBS thEZetel. 2008.
&%O‘E T2 =% ot ARE XX E AlEE SR, 20159 29 13¥.
AN, AV, 1E3) 5, U BAYRE oA EY 28, IHEAEATY, 2013.

Agence nationale de sécurité du médicament et des roduitis de santé. Le Mercure
des amalgames dentaires. Available at URL:
http://ansm.sante.fr/var/ansm_site/storage/original/application/7cacb0593229f8eb
d9b176c65ff98890.pdf

Agency for Toxic Substances & Disease Registry. Toxicological profile for mercury.
Available at URL: http://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=115&tid=24

Aggarwal V, Jain A, Kabi D. Oral lichenoid reaction associated with tin component
of amalgam restorations: a case report. The American Journal of
dermatopathology. 2010;32(1):46-8.

Bailer J, Rist F, Rudolf A, Staehle HJ, Eickholz P, Triebig G, et al. Adverse health
effects related to mercury exposure from dental amalgam fillings: toxicological
or psychological causes? Psychological medicine. 2001;31(2):255-63.

Barregard L, Trachtenberg F, McKinlay S. Renal effects of dental amalgam in
children: The New England children's amalgam trial. Environmental Health
Perspectives. 2008;116(3):394-9.

Bates MN, Fawcett J, Garrett N, Cutress T, Kjellstrom T. Health effects of dental
amalgam exposure: a retrospective cohort study. Int ] Epidemiol.

2004:33(4):894-902.

Becker K, Kau S, Krause C, Lepom P, Schulz C, Seiwert M, Seifert B. German
Environmental Survey 1998 (GerES 1II): Environmental Pollutants in blood of the
German population. Int. J. Hyg. Environ. Health. 2002;205: 297-308.

Bellinger DC, Daniel D, Trachtenberg F, Tavares M, McKinlay S. Dental amalgam
restorations and children's neuropsychological function: The New England
Children's Amalgam Trial. Environmental Health Perspectives. 2007;115(3):440-6.

Bellinger DC, Trachtenberg F, Barregard L, Tavares M, Cernichiari E, Daniel D, et al.
Neuropsychological and renal effects of dental amalgam in children: a

101



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

randomized clinical trial. Jama. 2006;295(15):1775-83.

Bellinger DC, Trachtenberg F, Daniel D, Zhang A, Tavares MA, McKinlay S. A
dose-effect analysis of children's exposure to dental amalgam and

neuropsychological function: the New England Children's Amalgam Trial. Journal
of the American Dental Association (1939) [Internet]. 2007; 138(9):[1210-6 pp.]

Bellinger DC, Trachtenberg F, Zhang A, Tavares M, Daniel D, McKinlay S. Dental
amalgam and psychosocial status: the New England Children's Amalgam Trial. |
Dent Res. 2008:87(5):470-4.

Berglund A. Estimation by a 24-hour study of the daily dose of intra-oral mercury
vapor inhaled after release from dental amalgam. ] Dent Res.
1990;69(10):1646-51.

Bernhoft R. Mercury Toxicity and Treatment: A Review of the Literature. J
Environmental and Public Health. 2012;2012:460508.

Bjorkman L, Sandborgh-Englund G, Ekstrand J. Mercury in saliva and feces after
removal of amalgam fillings. Toxicology and applied pharmacology.
1997;144(1):156-62.

Casetta I, Invernizzi M, Granieri E. Multiple sclerosis and dental amalgam:
case-control study in Ferrara, Italy. Neuroepidemiology. 2001;20(2):134-7.

Chin G, Chong J, Kluczewska, Lau A, Gorjy S, Tennant M. The environmental effects
of dental amalgam. Australian Dental Journal 2000;45(4):246-249.

Clarkson TW et. al,, The Toxicology of Mercury- Current Exposures and Clinical
manifestations. N Eng ] Med 2003;349:1731-7.

Climate and Pollution Agency. Review of Norwegian experiences with the phase-out
of dental amalgam use. Oslo: Climate and Pollution Agency; 2012

Commisson of the European Communities. Extended impact assessment. Available at

U R L :
http://ec.europa.eu/environment/chemicals/mercury/pdf/extended_impact_assess
ment.pdf

da Costa SL, Malm O, Dorea JG. Breast-milk mercury concentrations and amalgam
surface in mothers from Brasilia, Brazil. Biological trace element research.

2005;1006(2):145-51.

Daniels JL, Rowland AS, Longnecker MP, Crawford P, Golding J, Team AS. Maternal
dental history, child's birth outcome and early cognitive development. Paediatric
and perinatal epidemiology. 2007;21(5):448-57.

DeRouen TA, Martin MD, Leroux BG, Townes BD, Woods ]S, Leitao ], et al
Neurobehavioral effects of dental amalgam in children: a randomized clinical

trial. Jama. 2006;295(15):1784-92.

Di Pietro A, Visalli G, La Maestra S, Micale R, Baluce B, Matarese G, et al
Biomonitoring of DNA damage in peripheral blood lymphocytes of subjects with
dental restorative fillings. Mutation research. 2008;650(2):115-22.

Dodes J. The amalgam controversy: An evidence-based analysis. JADA

102



=
o
£l
Ao
ror

2001;132:348-356.

Donetti E, Bedoni M, Guzzi G, Pigatto P, Sforza C. Burning mouth syndrome possibly
linked with an amalgam tattoo : clinical and ultrastructural evidence. European
journal of dermatology : EJD. 2008;18(6):723-4.

Drasch G, Schupp I, Riedl G, Giinther G. Einflivon Amalgam fllungen auf die
Quecksilber konzentrationin menschlichen Organen. Deutsch. Zahnrztl. Z.

1992;47:490-496.

Drasch G, Schupp I, Hofl H, Reinke R, Roider G. Mercury burden of human fetal
and infant tissues. Eur. J. Pediatr. 1994;153:607-610.

Dunn JE, Trachtenberg FL, Barregard L, Bellinger D, McKinlay S. Scalp hair and
urine mercury content of children in the Northeast United States: the New
England Children's Amalgam Trial. Environ Res. 2008;107(1):79-88.

Dye B, Schober S, Dillon C, Jones R, Fryar C, McDowell M, et al. Urinary mercury
concentrations associated with dental restorations in adult women aged 16-49
years: United States, 1999-2000. Occupational and environmental medicine.
2005;62(6):368-75.

Eggleston DW, Nylander M. Correlation of dental amalgam with mercury in brain
tissue. J. Prosthet Dent. 1987;58:704-707.

Ewers U, Krause C, Schulz C, Wilhelm M. Reference values and human biological
monitoring values for environmental toxins. Int Arch Occu Environ Health 1999;

72:255-2060.

Eyeson ], House I, Yang Y, Warnakulasuriya K. Relationship between mercury levels
in blood and urine and complaints of chronic mercury toxicity from amalgam
restorations. Br Dent J. 2010;208(4):E7-E.

Factor-Litvak P, Hasselgren G, Jacobs D, Begg M, Kline ], Geier J, et al. Mercury
derived from dental amalgams and neuropsychologic function. Environ Health
Perspect. 2003;111(5):719-23.

Frisk P, Danersund A, Hudecek R, Lindh U. Changed clinical chemistry pattern in
blood after removal of dental amalgam and other metal alloys supported by
antioxidant therapy. Biological trace element research. 2007;120(1-3):163-70.

Ganss C, Gottwald B, Traenckner I, Kupfer J, Eis D, Monch J, et al. Relation between

mercury concentrations in saliva, blood, and urine in subjects with amalgam
restorations. Clin Oral Investig. 2000;4(4):206-11.

Geier DA, Carmody T, Kern JK, King PG, Geier MR. A dose-dependent relationship
between mercury exposure from dental amalgams and urinary mercury levels: a

further assessment of the Casa Pia Children's Dental Amalgam Trial. Hum Exp
Toxicol. 2012:31(1):11-7.

Geier DA, Kern JK, Geier MR. A prospective study of prenatal mercury exposure
from maternal dental amalgams and autism severity. Acta neurobiologiae
experimentalis. 2009;69(2):189-97.

Gochfeld M, Cases of mercury exposure, bioavailability, and absorption.
Ecotoxicology and Environmental Safety 2003;56:174-179.

103



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

Gottwald B, Traenckner I, Kupfer J, Ganss C, Eis D, Schill WB, et al. "Amalgam
disease'--poisoning, allergy, or psychic disorder? International journal of
hygiene and environmental health. 2001;204(4):223-9.

Halbach S, Vogt S, Kohler W, Felgenhauer N, Welzl G, Kremers L, et al. Blood and
urine mercury levels in adult amalgam patients of a randomized controlled trial:
interaction of Hg species in erythrocytes. Environ Res. 2008;107(1):69-78.

Huggins HA, Huggins SA. It's all in your head: Diseases caused by silver-mercury
restorations. Solona Beach, Calif.: APW;1985.

Hujoel PP, Lydon-Rochelle M, Bollen AM, Woods JS, Geurtsen W, del Aguila MA.
Mercury exposure from dental filling placement during pregnancy and low birth
weight risk. American journal of epidemiology. 2005;161(8):734-40.

Kal BI, Evcin O, Dundar N, Tezel H, Unal I. An unusual case of immediate
hypersensitivity reaction associated with an amalgam restoration. Br Dent J.
2008;205(10):547-50.

Khordi-Mood M, Sarraf-Shirazi AR, Balali-Mood M. Urinary mercury excretion
following amalgam filling in children. Journal of Toxicology - Clinical
Toxicology. 2001;39(7):701-5.

Kim DS, Kim JH, Yang WH, Moon JS, Son BS. Biomonitoring of urinary mercury in
Korean school children. Molecular and Cellular Toxicology. 2010;6(4):353-60.

Kingman A, Albers JW, Arezzo JC, Garabrant DH, Michalek JE. Amalgam exposure
and neurological function. Neurotoxicology. 2005;26(2):241-55.

Kingman A, Albertini T, Brown LJ. Mercury concentrations in urine and whole blood
associated with amalgam exposure in a US military population. ] Dent Res.
1998:77(3):461-71.

Koral SM. Mercury from dental amalgam: exposure and risk assessment. Compend
Contin Educ Dent. 2013;34(2):138-40.

Landro Olstad M, Holland RI, Hensten Pettersen A. Effect of placment of amalgam
restorations on urinary mercury concentration. ] Dent Res. 1990:69(9):1607-9.

Lauterbach M, Martins IP, Castro-Caldas A, Bernardo M, Luis H, Amaral H, et al.
Neurological outcomes in children with and without amalgam-related mercury

exposure: seven years of longitudinal observations in a randomized trial. ] Am
Dent Assoc. 2008:139(2):138-45.

Levy M, Schwartz S, Dijak M, Weber J-P, Tardif R, Rouah F. Childhood urine
mercury excretion: dental amalgam and fish consumption as exposure factors.
Environmental Research. 2004;94(3):283-90.

Lindh U, Hudecek R, Danersund A, Eriksson S, Lindvall A. Removal of dental
amalgam and other metal alloys supported by antioxidant therapy alleviates
symptoms and improves quality of life in patients with amalgam-associated ill
health. Neuro endocrinology letters. 2002;23(5-6):459-82.

Lorscheider FL, Vimy MJ, Summers AO. Mercury exposure from 'silver" tooth fillings:
emerging evidence questions a traditional dental paradigm. FASEB J.
1995;9:504-508.

104



=
o
£l
Ao
ror

Luglie PF, Campus G, Chessa G, Spano G, Capobianco G, Fadda GM, et al. Effect of
amalgam fillings on the mercury concentration in human amniotic fluid.
Archives of gynecology and obstetrics. 2005;271(2):138-42.

Maserejian NN, Hauser R, Tavares M, Trachtenberg FL, Shrader P, McKinlay S.
Dental composites and amalgam and physical development in children. ] Dent
Res [Internet]. 2012; 91(11):[1019-25 pp.].

Maserejian NN, Trachtenberg FL, Assmann SF, Barregard L. Dental amalgam exposure
and urinary mercury levels in children: The New England Children's Amalgam
Trial. Environmental Health Perspectives. 2008;116(2):256-62.

Maserejian NN, Trachtenberg FL, Hauser R, McKinlay S, Shrader P, Tavares M, et al.
Dental composite restorations and psychosocial function in children. Pediatrics
[Internet]. 2012; 130(2):[e328-e38]

Maserejian NN, Trachtenberg FL, Hauser R, McKinlay S, Shrader P, Bellinger DC.
Dental composite restorations and neuropsychological development in children:
Treatment level analysis from a randomized clinical trial. Neurotoxicology

2012;33(5):1291-1297

McGrother CW, Dugmore C, Phillips MJ, Raymond NT, Garrick P, Baird WO. Multiple
sclerosis, dental caries and fillingss a case-control study. Br Dent J.

1999;187(5):261-4.

Melchart D, Kohler W, Linde K, Zilker T, Kremers L, Saller R, et al. Biomonitoring
of mercury in patients with complaints attributed to dental amalgam, healthy
amalgam bearers, and amalgam-free subjects: a diagnostic study. Clinical
toxicology. 2008;46(2):133-40.

Melchart D, Vogt S, Kohler W, Streng A, Weidenhammer W, Kremers L, et al
Treatment of health complaints attributed to amalgam. ] Dent Res.

2008:87(4):349-53.

Melchart D, Wuhr E, Weidenhammer W, Kremers L. A multicenter survey of amalgam
fillings and subjective complaints in non-selected patients in the dental
practice. Bur J Oral Sci. 1998:106(3):770-7.

Nerdrum P, Malt UF, Hoglend P, Oppedal B, Gundersen R, Holte M, et al. A 7-year
prospective quasi-experimental study of the effects of removing dental amalgam
in 76 self-referred patients compared with 146 controls. J Psychosom Res.

2004;57(1):103-11.
Nylander M. Mercury in pituitary glands of dentists. Lancet 1986;1:442.

Nylander M, Friberg L, Lind B. Mercury concentrations in the human brain and
kidneys in relation to exposure from dental amalgam fillings. Swed. Dent. ]J.

1987:11:179-187.

Palkovicova L, Ursinyova M, Masanova V, Yu Z, Hertz-Picciotto I. Maternal amalgam
dental fillings as the source of mercury exposure in developing fetus and
newborn. Journal of Exposure Science and Environmental Epidemiology.

2008:18(3):326-31.

Patterson JE, Weissberg BG, Dennison PJ. Mercury in human breath from dental

105



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

amalgams. Bulletin of environmental contamination and toxicology.

1985:34(4):459-68.

PezeljRibari¢ S, Prpi¢ J, Mileti¢ I, Brumini G, Soski¢ MS, Ani¢ I. Association between
oral lichenoid reactions and amalgam restorations. Journal of the European
Academy of Dermatology and Venereology. 2008;22(10):1163-7.

Pizzichini M, Fonzi M, Giannerini F, Mencarelli M, Gasparoni A, Rocchi G, et al
Influence of amalgam fillings on Hg levels and total antioxidant activity in
plasma of healthy donors. Sci Total Environ. 2003;301(1-3):43-50.

Poulin J, Gibb H. Mercury: Assessing the environmental burden of disease at national
and local levels. World Health Organization, Geneva, 2008. (WHO Environmental
Burden of Disease Series No. 16)

Richardson GM, Brecher R, Scobie H, Hamblen ], Phillips K, Samuelian J, et al
Mercury vapour (Hg0): continuing toxicological uncertainties, and establishing a
Canadian reference exposure level. Regul Toxicol Pharmacol 2009;53:32-38.

Richardson GM, Wilson R, Allard D, Purtill C, Douma S, Graviére J. Mercury
exposure and risks from dental amalgam in the US population, post-2000.
Science of the Total Environment 2011;409:4257-4268.

Rothwell JA, Boyd PJ. Amalgam dental fillings and hearing loss. International journal
of audiology. 2008;47(12):770-6.

Sakong J, Choi YH, Chung SY, Kwon H, Karmaus W, Merchant AT, et al. Association
between Amalgam Tooth Fillings and Blood Mercury Levels in Children. Int ]
Oral Biol 2011;36(3):123-8.

Scientific Committee on Emerging and Newly Identified Health Risks. The safety of
dental amalgam and alternative dental restoration materials for patients and
users. Available at URL:
http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_046.pd

f

Scientific Committee on Emerging and Newly Identified Health Risks. The safety of
dental amalgam and alternative dental restoration materials for patients and
users. Available at URL:
http://ec.europa.eu/health/ph_risk/committees/04_scenihr/docs/scenihr_o_016.pd
f

Scientific Committee on Health and Environmental Risks. Opinion on the
environmental risks and indirect health effects of mercury in dental amalgam.
Available at URL:
http://ec.europa.eu/health/ph_risk/committees/04_scher/docs/scher_o_089.pdf

Selwitz RH, Ismail Al, Pitts NB. Dental Caries. Lancet 2007;369:51-59.

Siblerud RL, Kienholz E. Evidence that mercury from silver dental fillings may be an
etiological factor in multiple sclerosis. Sci Total Environ. 1994;142(3):191-205.

Soni R, Bhatnagar A, Vivek R, Singh R. Chaturvedi TP, Singh A. A systematic review

on mercury toxicity from dental amalgam fillings and its management strategies.
J Scientific Research 2012;56:81-92.

106



=
o
£l
Ao
ror

Ulukapi I, Cengiz S, Sandalli N. Effect of mercury from dental amalgams on mercury
concentration in urine. ] Nihon Univ Sch Dent. 1994;36(4):266-8.

Understanding Risk Assessment for Mercury from Dental Amalgam, Available at URL:
https://iaomt.org/understanding-risk-assessment-mercury-dental-amalgam/

Vamnes JS, Eide R, Isrenn R, Hol PJ, Gjerdet NR. Blood mercury following DMPS
administration to subjects with and without dental amalgam. Sci Total Environ.

2003;308(1):63-71.

Vimy MJ, Lorscheider FL. Serial measurements of intra-oral air mercury: Estimation
of daily dose from dental amalgam. J Dent Res. 1985;64(8):1072-1075.

White Paper: FDA update/review of potential adverse health risks associated with
exposure to mercury in  dental amalgam.  Available at  URL:
http://www.fda.gov/medicaldevices/productsandmedicalprocedures/dentalproducts
/dentalamalgam/ucm171117.htm

Woods JS, Martin MD, Leroux BG, DeRouen TA, Bernardo MF, Luis HS, et al
Biomarkers of kidney integrity in children and adolescents with dental amalgam
mercury exposure: findings from the Casa Pia children's amalgam trial. Environ

Res. 2008;108(3):393-9.

Woods JS, Martin MD, Leroux BG, DeRouen TA, Bernardo MF, Luis HS, et al. Urinary
porphyrin excretion in children with mercury amalgam treatment: findings from

the Casa Pia Children's Dental Amalgam Trial. Journal of Toxicology and
Environmental Health, Part A. 2009;72(14):891-6.

Woods ]S, Martin MD, Leroux BG, DeRouen TA, Leitao JG, Bernardo MF, et al. The
contribution of dental amalgam to urinary mercury excretion in children.
Environ Health Perspect. 2007;115(10):1527-31.

Ye X, Qian H, Xu P, Zhu L, Longnecker MP, Fu H. Nephrotoxicity, neurotoxicity,
and mercury exposure among children with and without dental amalgam
fillings. International journal of hygiene and environmental health.

2009;212(4):378-86.

Zimmer H, Ludwig H, Bader M, Bailer J, Eickholz P, Staehle HJ, et al. Determination
of mercury in blood, urine and saliva for the biological monitoring of an
exposure from amalgam fillings in a group with self-reported adverse health

effects.  International journal of hygiene and environmental health.
2002:205(3):205-11.

107



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

7P Ovid-MEDLINE (ZAf: 20154 88 79)

4

(Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 1946 to

Present)
s BTt 2t (7
Intervention 1 exp dental amalgam/ 8,125
2 dental amalgam.mp 8,353
3 dental mercury.mp. 42
4 OR/1-3 8,367
Population 5 exp dental caries/ 37,757
6 dental caries.mp. 41,142
7 dental cavity.mp. 8,631
8 dental decay.mp. 559
9 OR/5-8 49,035
10 | 4 AND 9 1,698
1 limit 10 to humans 1,496
Ovid-MEDLINE 1.496

- MEDLINEO|A+= MeSH term®) amalgam capsule®]
- EMBASEY|A] EMTREEZ amalgam capsules Z3t

A4 2nol Ho] ¢lg.
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LI Ovid-EMBASE (ZMQ: 201511 8% 4%)

vi. 85

(Ovid EMBASE 1980 to Present)

e AR Ziz)
Intervention 1 | exp dental amalgam/ 1,564
2 | exp amalgam capsule/ 2
3 | dental amalgam.mp. 1,488
4 | dental mercury.mp. 47
5 | OR/1-4 2,797
Population 6 | exp dental caries/ 41,620
7 | dental caries.mp. 43,727
8 | dental cavity.mp. 108
9 | dental decay.mp 562
10| OR/6-9 43,923
111 5 AND 10 176
12| limit 11 to human 154
Ovid-EMBASE 154
L) Cochrane Library CENTRAL (ZA2l: 20154 88 4Y)
Cochrane Library CENTRAL (ZA: 2015. 8. 4.)
HS AR Ziz)
Intervention #1 MeSH descriptor: [Dental Amalgam] explode all trees 287
#2 dental amalgam 546
#3 dental mercury 67
#4 #1 OR #2 OR #3 555
Population #5 MeSH descriptor:[Dental Caries] explode all trees 1,606
#6 dental caries 3,551
#7 dental cavity 1,806
#8 dental decay 225
#9 #5 OR #6 OR #7 OR #8 4,960
#10 | #4 AND #9 303
(T3 2|7 He) 268
Cochrane 268

- Cochrane libraryol4 amalgam capsule® A" Zu}
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(i}

1.2, IUES

1) KoreaMed (ZMY: 2015.8.6.)

A0 aME Z5 e Ea
amalgam 5t G2 34 9
KoreaMed 9
1) KISS (#MY: 2015.8.5.)

A0 e 25 2 =4
ozt OlorS}=0f 19 15
amalgam OlofskR0} 21 16
KISS 31
2) RISS (HMY: 2015.8.5.)

201 aME Zo LE E7
oryy ISR =2 252 33
amalgam ZUSEX =R 951 56
RISS 1203 89
3) KMBASE (ZAM: 2015.8.6.)

0] aME Z5 2 E=4

(=2M=: oiZ) OR (=2H%: amalgam) OR
(R2: 0jZ) OR (X2 amalgam) OR (7|RE: 366 46
01tz OR (7I¥E: amalgam)
KMBASE 366 46
4) Z2TMT (A4 2015.8.5.)

ZAH0 limit ZALE 25 2 26
or STHEE)EEX| 19 10
amalgam SMEE)skaX| 30 8
=3|EAH 18
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5) 1t517|=5t5|0kS(KISTI) (HMY: 2015.8.6.)

vi. 85

A0 AME =9 4 22
(Tl ofZZh OR (TI: amalgam) OR (KW: OfZH OR (KW: 273 31
amalgam) OR (AB: OtZZf) OR (AB: amalgam)
U5 |E5tEnE 273 31
6) TESUYTAE (HMY: 2015.8.6.)
ZM0 limit ZAME 2 e
orgz As7RtsE, 7lsast 100 15
amalgam As7hls, Jlsust a7 7
=EEYTAR 58 22
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okzz | Hjoparzt
o - S |
. mgoR 7| | 188 | 163 | 0529
AR=ZE5T 1-45h 670 1.80 1.23 0.056
_IHN_nIW.WT_._I ~aerd T
© 12 :om 2.52 0.96 (0.001
18702 0.99 0.38
= Ol 3 $25%(ug/l)
- == - Ol BT A
. |
" 82 - Af2=183+1.13
- =$=366(51.5%) - Ro1=1.2442.64 = Xolg HE BE +S5=(HR+SD)
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nese sl - 2A=1.76+3.19 e g5 225k 0128 B8 AR 1082 Ak
(2011, CHRtI=:) _ MH=217+3.39 e NCEEET R e M @7t Qe ZRo H[GI0]
= X% T Hot | 1.85+0.80 (&/H) HE 20507} 047ug/l SN A
asE o ~ M2=172(24.2%) * S7A O | (Q@o=0r =gy 2ok Mg Y oY B, p(0.05)
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» NE2E Hd +25=(d+SD)

st A= ofgizi= H|O[ZH 0= g9l
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£R ]
DRl | 2772172
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o
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2.2. =9

AT AT oY =& oFA AT =
HE XNERXLE, BMI, 7l(cm)
m OiIChe » O[22t 23RR)/ZEN0] ARX|E HHat
Mwﬁ%&% o g | S| | (B7] S 51 & S0 ey
SR 27 un_Trm Mmh& (e, mean->SE) - OrZzi=nt SRiRfrl/Amni
- s3I of 4% XHOME SHmoR
e EEER oz | o \
Maserejian et al. c= g x[ot % 54 |53 [EET A FOlst X0| YRS
OFZZ(/01)=135/131 AXEE | 57+0.9 49+09 | 049
(2012, 01) T3 oA
(50.8%/49.2%) o |98 |92 BMI . =
3 & 0.25+0.07 | 0.13+0.08 | 0.36 | | - QX 222 0| 5 OF=0fIA
| -=srE (/o) HESH ] .
TARMEEINE | 1115601 60/58.4% | SEIVAESZS A0t 9I58 7| 335+0.6 | 344+06 | 056 | | AXIYS0 &2 B2 2US
(557 FHZAL PR ggi= bisGMA  composite,
FAl= UDMA compomerZ 5 - E3RR/ZAZHZO| 0{0jojIA
» %%(mean+SD) g (04X}, mean=SE) e 5 /=B22] OO
I=EAE, W2 2243 3 BIZ0| XS
-0{YT=7.5+1.3 T i ]
-SERIRZENA=T 4414 | FHTRA X0t & 2 TR 24 Olgd2 | g | A | | (hazard eto=057. 96% CI
Ro[AE oA AROMS | | MRE | 7708 | sex07 | 09 | | 0009
*The New England W, bEt FHEAL OIS w_/\___u 0.21+0.07 | 0.36+0.06 | 0.49
. ' . ._L.I_Iun.u\wc,
children's Amalgam Tria 3l | 31.2:05 | 307205 | 051
Maserejian et al. | = CGICHA! At E11 Behavior Assessment System for | - bisGMA ZEX0| L5242
(2012, O=) orZ=E=217 » X0} &2 HM-W(surface year) | Children(BASC-SR) 0=l AMZALS|™(psycho
SR/ AZNE=217 2 57 Child Behavior Checklist(CBCL) -social) 7|s0| ZAsI¥S. Of
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vi. B

= 10 SN2 H-H(10-surface year) & FHZA
5 AI™OIM BASC-SR HHE1ZHBASC-SR  Year
5T-score, f+SE)

=S| _I_
orzz | AXMZ J_u.—uw_ﬂ
= = -01 | -0003 | 08
o=y \Mﬂmm dESERE | 454 +02 | +0.3*
= o 0.1 0.1 0.7
= 2 BINSIM | 104 | 103 | 203
o 05 03 0.5
= wom.g_u 22 o SRIHSENH | 105 | +03 | +03
N
- Y=207(47.7%) T 261 — THOIRSK|E 0.4 -0.2 -0.8
OXIOHIROAAE | - 0{=227(52.3%) An 3.8 16.9 CoeA +0.4 +0.2 +0.2%*
TOTIIOSSTE | T IAAASh @7A) | +100 | *195 | | Srumedel, GAASAR] AASANEE % | 2 421 HED 421 4
(B FHEAD . o’ | 207 | 245 Foul, MIHEATE K24% F8 | yam sise] oot oy
N :
" HBimeanSD) (RX) | +194 *0.05. **0.01 BEER| o
DI=HEAE, Oe) -8.1+x14 org 10.8 0.1
(7R | +123 | #1.9

= 10 £8E H-H(10-surface year) & CBCL &t

The New Engand PSEAT/BRENZE A0 2i5E 9| B151ZHCBCL change score, adjusted mean, B

children's Amalgam Trial | @+Xl= bisGMA compositeZ,

SAl= UDMA compomerZ 2 +SE)

® Oz | 2Nz | s
sows | 31 | ) | A
dest 28 | 08 | 195 | sba
e | 55 | % | 0B

*p¢0.05. **p¢0.01
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X0} 2

S0 ArBsk=

orH

0x

OFZel =L g

Barregard et al.

2003E~2008
Oj=(EAE, )

(2008, 01?)
LA
GERIESEI0

. oy
ofrzE=267
2HmAR=267

0_>L

=]
=
-0t ZT(=/04)=136/131
(50.9%/49.1%)
-ZERT(E/0) =111/156
(41.6%/58%)

D

® AZH(mean+SD)
-0fZ+=7.9+13

-SRI/ ALNE=7.9+1.4

o
otz
=20

*The New England
children's Amalgam Trial

m 5U W XIOF 5 (
- of2ziR=4 (0-36)
- ZEAl==5 (0-36)

Zof7t
Sh

e

= +2s5T(wg/g Cn),
Q U9 mg/g Cr),

M TIs

NAG(U/g Cr),

KE(r-GT(U/g
AlM(mg/g Cr)

2F P25k

U-Hg excretion (ug/g creatinine)
O = N W e O N O -

L L]

!
m

Amalgam Composite

il —esese

Amelgam Composite  Amalgam Composita

:
=

:

3

4

Follow-up year

]

= MW|S KIE (BYE, (B9)
3Em FREAL DU FAIFAL
OfziZt | =gk | ozt | =gl
r-GT 31.9 34.5 39.3 40.2
(1.1-100) (0.9-247) (3.6-125) (2.6-143)
or=n)| 6.8 7.9 6.0 6.5
=T | DL-773) | (OL-208) | (DL-771) | (DL-687)
1.4 1.4 1.2 1.2
NAG (OL47) | OL48 | (OL37) | (OL78)
AIM (DL (DL (DL (DL
OL-29 | ©OL-21) | (OL-29) (DL-29)
DL, detection limit
"2 g2l TRt 2t A 8 a0l AoPH U8

TR === ¢

b 3-

SUEAMOA OFZZZOIA DIMIEHt

O 0| EnES(odds ratio 1.8, Cl 1.1-2.9)

23 ZER 2o 4y
JISKBOIS B FEZAO
ROt XDk SR8, DMEN
e YAHO|T 2010
I
=

U #Ap} HRE

- of

A

490
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vi. B

A7t H1 Behavior Assessment System for
Children(BASC-SR)
20 57 Child Behavior Checklist(CBCL)
" otachy
ofzlZ=197 = o A A0l 2 oy 7| | 59 CBCL R EBlmean=SD)
=3e7I7=198 OFRA| JH01 T2 I, %) OfE | SeRE |
o O—._WNU_. MW_H__.W__ Wlm.r#%ﬂ__. H_._Huﬁr O%HO@ IO@HO@ O\_w
Bellinger ot al. | | o2 il z | 2 L5t 271 | -38+06 | 21206 | 003
@D | —opzme/o)=101/96 | | BAH, 40 | 31 oist 2R | -1.8+06 | -156=08 | 006 | | - 54 2t ZHEAES 2812
(2008, 0i=) (51.3%/48.7%) 201|209 L0580} |5 orjs | 53207 | 21207 | 0007 | | W01 O 450 drpiars
_ F b. o = OO . —\. . —_ . . _ ~
-=g /)= P, L A3 Fra o T 7180 Agee DRItk 2=
onpmas | SERREIO0DN0 || oy oy | g | @1o) | | SET ARE werm gou (A ARE _mw_» oo | wwé_w
(e 7t smmyy | OSH/B0) of, 2 | & pERL ek gsion, Bl 2
- 2-474 315) | (31.8) 7= Q53 opuuzo| Q25
» %i%(mean+SD) 2, 47 42 » BASC-SR 52 HSto2 LiEH
OI=HEAE, 02 o[tz 9+1 4 50 Ol | (23.9) | (21.2) _
EETE i ozl | SRRl | ot
~=Ez=7.8413 2ol T2 AI0F 24 Em Ob| | stustsxiof | 50.8+0.7 | 50.4+0.7 | 0.29
o, 4EA B KRS HRon QUAMTSEION | 44.0+0.6 | 45.7+0.6 | 0.08
*The New England ROt A JH0]| w2t B3k JHOIMSX|E | 53.3+0.6 | 51.3+0.6 | 0.005
children's Amalgam Trial ZHEAXE | 44606 | 463106 | 0.05
SRS, PIHSYN, IS IAEE 2
852 zon AN RE BIFE 29
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= Neurological soft signs(NSSs)

DI | OERiE | swE | it
opa| | - - -
R - -
24 =2 68.0 784 0.02
| = 70.6 70.3 »0.99
M= 60.4 58.5 0.76
o 50.0 56.5 0.23
6H & 44.5 41.0 0.56
M= 31.9 373 0.38

*Q]: percentage of patients

= Neurological soft sign score

A7 [ otz [ smemz | pa
ERES] - - -
EE - - -
24 5 - - -
34 = 1.61 1.79 0.33
44 5 1.20 1.20 0.97
b & 0.99 1.16 0.31
6 = 0.85 0.75 0.51
74 E 0.46 0.57 0.29
*Q]: percentage of patients
Melchart et al. | = @c " 12 EPiisossion) 301 + | 85 TESEg/mL), T T2 SEEAIE |y w51 ojem saony g
(2008, E) OF2UZI|H42=30 ofatzt =7} H| :@\BC,-Mmun_ﬁ_mABm_: complaints sum score), ofst X0l= Q0tS
27RE=29 HAZ | MEE | mpfg || A 3 HEGFS6 SCLEO0-R) OFZt MAZO| AP gk
PAUPMHALNE | BIHPIZ=31 103 | 134 | 99 || ujppe 5 9F 405 uisf 2u0 9F 425D} WO

*OrE MAZME 4.18], 7t
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orzt 7} Hi
= Jo 48
HAHZ ANXIZ HAZ
-1.15 -1.86 -048 | 0.054
" 1KY $ BY 2255 Hl
oruzt e H| ,
A | ®RE A | T
MM | -043 | -0.46 | -0.16 | 0.049
oy | -044 | -045 | -0.12 | 0.013
*OIHZAMAZ: OFZTH H|
et 2 1Y $ SHIXE #s
*XILRX AL OFREZE| o &l — m
® E»_m *mu_d_ 4_ = . opzt EST ] & N
biological ~ detoxification | MX[ZUAE 4.42/0] ZAX Of M M2 AR X L RlaH
MRS g2 = 35420 | -35+22 | 25+24 | 0001 | | /148
*HIMAHZ: o2 XAHst JIE HI5IS
X 91 SR pL8g w 4Oo| & X|E #s}
He 2 AR
b e IR e I e
ZME4 | 218 | 240 | -16.3 | 0.230
MuEAs | 97 | -105 | -7.6 | 0487
AplEMA | 45 | -47 | -76 | 0437
SF-36
) 3.9 24 1.0 | 0549
mwmm 35 | 44 | 50 | 0858
S0 55 | 49 | -69 | 0633




ZI0F QAZOIA ALRSH= OFZto] LY AKRSEID OHRiA
AR |ISKIE(QZE GST-a, GST-r, Albumin)

2% GST-a =k (2IHE, FYotEH BHE)
o | oz | sshpz
= Al oMl | 185+1.15 | 2.21+099
Ci&=5607 104 | 214117 | 2.00+1.11
*ORUZT/ 25 EIE 1M | 1.98+1.17 | 2.07%1.10
~ERMEAAOIC) AR/ 124 | 1.82+1.11 | 1.89+0.97
ME n2s A0|E! 13AM| 1.94+0.96 1.80+1.05
144 | 1.70+0.99 | 1.69+0.96
- 15A 1.58+0.95 1.60+1.00
aCE! 16M | 1.65+0.96 1.51+0.95

- H=274(54%) . 17M | 1.68+0.94 1.49+0.91 3
x|zt £ 4 BADX 2. . . . . -1 U ofze Ofs 3l MA
Woods et al. | o1 o33po) &g == & B 184 | 1.60+0.90 | 1.50+0.84 e OiEE o

(2008, 252

SR PONE

=5
[=]

BAER| ool
812412l O[5S
18K SRR

A

re

s
=7
8-

*Casa Pia children's
amalgam trial

*HPLHO| 70%7t

AT AE Al @F 228k= B
M=oIM 1.8 wg/g Cr, SATZE
oM 1.9 wg/g Cr

*OIZZ0| SR tiH| 5% &5(0=0.308)
2F GST-nm sk (el F0lEld 2FE)

jal] U i (e
9A| 0.68+1.12 0.86+1.06
10M | 0.59%1.16 0.62%1.01
114 | 0.61+1.05 0.71+1.11
124 | 0.87£1.19 0.91+1.14
13M | 1.256+1.04 1.10£1.22
144 | 1.38+1.03 1.24+1.11
154 | 1.73+1.03 1.77+1.10
16M | 2.25+0.91 2.15%0.97
174 | 2.25+0.93 2.02+0.91
18M | 2.33+0.99 2.21+0.90

Hol MY ISt 1
TH 75 gdsholl Bge FX

oo
[Eoy=]
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vi. B

*OIEZ0| SEREE il 8% =5(0=0.203)

" OF ARY sH(ZOHel F0IEH 2FE)

at] ofz= SeleRE
oA 2.43%0.74 2.46+0.91
10M | 2.18+0.99 2.28+1.13
1M | 2.06+1.09 2.23%1.24
124 | 2.17+1.08 2.23+0.97
134 | 2.33+0.93 2.42+1.09
14M | 2.35+0.94 2.44+1.03
154 | 2.36+1.01 2.31+1.01
16M | 2.20+1.01 2.33%+1.09
17M | 2.18+1.06 2.13%0.87
18M | 2.21+1.09 2.16x1.11

*ORUZ0| SRIT | 8% H3(0=0.179)

Bellinger et al.
(2007, 0I=)
A A SAI
(58 7t FXZA
19973 9&~2005
& 3

O=(EAE, 02

-OrZ=(=/04)=136/131
(50.9%/49.1%)

~SRRE(=/09)=111/156
(41.6%/58.4%)

» HZH(mean+SD)

QF 2= (/g Cr)

IQ AAt (Wechsler Individual Achievement Test,

Behavior Assessment System for Children)
(o)

= 5 7t X|OfRA ™ B
(mean=SD)
=5 | ofgziy | =S@ERe
Jh4= | 5.3+5.2 | 6.1+6.0
H4 | 4.0+4.0 | 0.05+0.6
=M | 146 15.8
Ea +96 +99
=0f
Soi| 115 | 0.04
=10
o +7.1 +0.6
*Tha

Bic:

D E2 AFNY BE
= AFoIM oty EH

TIEF AMAMZEE AL MISKIEQES URE,
mg/g Cr)
n QF $2=0(mean+SD)
s opZaa SR
3~bd Hxd 0.99+0.79 0.61+0.69
m O}t H-L(surface-years)d} AMAAZ[SHE X|E

249 A

133




Y

PET

o 10 ~ P
i} s 2 T TeEh g
L® 83 I o828 BE o
- £ T aQ w2 S35 ’
wE 3, N R 5
1% 02 @ [ © oz =2 .
e T e B .
g = -3 = CRE T o -
£z © S = 3
o ! ’ 5
S oot %K')‘
] I © u |9 * ] :
T S ho sheao" #E S :
% BpNre e ol Elig 2 e e IS
& ™ H (2 o s 2 oSOy T g 3 il %
L8z Lol QL e e &S i
FTIN >T HF SoshE iy < 5 u
N = = I3 SHRH 4 2 > 8 >
N DT> H e ol =7 HLE o 2 > £
(&)} 3 m Ny % gp © Ok I, & 0% < o e
< > ~N © S R DS R3IT =1 i
533 wohHitr Nox= g~ ) s e 3
Q — N 2 > = ~ 3 3 © It ®
[} + = ~ <=1 S . i
S22 ~wl T S T g e
- = 8 1d 3 2
i = 8 S 2 ~ w 1=l
3 g @ 3 2
(o] Q__) r_?‘:
~ 0z
T = _|—'__|* * %
T srlE iRy
S 3 Lqarz SUH IR rengom Do 2| S A § o | 2 A o
I+ S& g T Arte| e[| :-llm golLm @ om”
A S0 opop —— SElEETES
@) SHSoRE  juky % = o
gn Hgug P T ey ey R R =5 > 03
=] o piy =z SN &P |o|w[RE = PR
40 n o= = mE| © > 00T |1+ IS S|o Loy
s ROR-CEr =2 SOE PEsiey
u ey oo o e ik
2 e’ 2 "
Ao o I+ 9 = o 02 W
o o |+ z|2|e i =
2 o R R =l 2 E R oo
F BR B by o0 HEE zEg B
N o9 0 J
> L% [Qu SioEl (w5 iR
4 2"
ﬁ
5 15 &
o =l 1 d e
T WS L2 ol I |lrol 2 e
3 olliE 2 e [E e RS ||
o > 120 1o M2l W) jopllo|> <) |H i _”_521[[
ro € o i) b (B2 fil C5l=92 il
or o 1 H |Of | 0ok [ =2 LIEESE
o | o gt o= E R <P
B = ] H%g—l
ng (12128 | e
It |pg Slwlol oo o ol 2EEsE 8
F Qi+ | |1+ H_o |+|‘f®’\7 ng =] S0 = éoog
Q||| <[ |E I+ |1+ & Q3o SlalE
Sle|a 3212 SlS|sm| gl [958 28|22
= TININS Slo|gH B BRF g
e = = = o | BZe =
oo | ot o= |= ~ - = & 235
I+ | & SN S =lg| 5| |5¢°
=3/¥ w2 213 FIREE | i
S el e Y e P S 3 e s & © 2
S8l |82 clo = F 2\3|e /R
- = 00|~ o 2] o
O‘Qj °
5 L
sR | o222 RlR BsisEl & SIS
i SBEEEEN SIEEE
—’O\ | I
2 :l|_8 & gg o M f ©
¢ — on 2 3
fg% S n|or;7§5°£;2
29 20 .
S e = -y o
N 30 X o 2o a2
= oo e Lo
o 2 ko AR
3 S O RS
o e 8 o "o i
] = a g I o A
= Tl0 o |9 T
oY oY (I)-FI 35 A 50
oo 4 o A o
/<2 o e




vi. B

Oj=(EAE, B2

-0 Z(=/04)=136/131
(50.9%/49.1%)

-SRI (E/09)=111/156
(41.6%/58.4%)

= H¥(mean+SD)

U=7.9+13

RIX=7.9+1.4

-Of
_2

=

o 18 re

1k

*The New England
children's Amalgam Trial

22 | ofzE | stk
4 | 53+5.2 | 6.1+6.0
M | 40+4.0 | 0.05+06
Z0 | 14.6 15.8
£ | £96 +9.9
%118 0.04
e | 71 +0.6
[

Dk BB AEOIMY 5
L B2 AEUM o2 EH

*SMHe b 7F &M ZH Hig
*EQIUZIHA: Bl 7 oluztoz
ETE R(OIRA £X ¢
SRRl Ofs 20| T2 X

TOMOIAN O S 25

[ Amalgam
101 [ Composite
s
g0 a4
9E 71 -
20
D4 i
_m,w 37 : : ;
S o T F
. 5. sl &l
3 4 5
Folow-up Year
m MM X|E 3l mean +SE)
=& orgiZ= EEEE A
10 3.1+0.6 2.1+06 0.21
719 8.1+0.7 7.2+0.7 0.34
ARt 3.8+0.8 3.7+0.8 0.93

*10Q: WISC-Ill-full-scale 1Q
*719: General memory index
*AlZt: Visuomotor composite

" Q= AH0|(mean+SE)

Oz

EHE e

HA

&2
i
-oh

32.8+6.9

23.7%5.0

0.61

(p=0.93), 2F ¥FU(p=0.61)
OiA= RISt XOPt SIS

- gt 2R U2 oM 7
o5 ZUZ(0{0+=36.9+7.3,
H0[=18.3+3.4, v=0.02)
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vi. B

. O

- 40AM Of5k=11
- 40-44M1=11
- 45-49M=5
- 50-54M=6
- b5-boM=4
- 6OA| Ol=8

ERE
] onw 95% Cl Jord
t
wmmmm 1.074 | 1.005-1.149 | 0.0362
CiofEEt | 1.006 | 0.927-1.091 | 0.8929
Crey
dsm | 2551 | 0076-85.206 | 0.6009
JEt | 0.941 | 0.874-1.013 | 0.1043
" OF 259 SHZ/AYA 1A
ERE
28 onw 95% Cl o2
e
mupy | 101 | 0963-1.069 | 0.7451
iofet | 1.046 | 0.95/-1.142 | 0.3209
o
=S | 1300 | 0.925-1.851 | 0.1282
OW\ [=)
JEEt | 0.823 | 0.696-0.974 | 0.0233
= 0l Jit SHZ/EYo| BA(10 vs 1-10)
B2
=32 0
58 o 95% Cl Pt
=
muy | 0501 | 0.122-2.080 | 0.3372
BiojlEt | 5.031 | 0.469-53.944 | 0.1819
o
e | 1835 | 0.072-47.008 | 0.7137
JEF | 1.082 | 0.222-4.786 | 0.9681
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X|ot RAB0M ARESH=

Of

LU = Algoight o

0x

mﬁ&
l2r2=237
HRIz=042

o © =

g4
-OFZ=(=/09)=128/110
(54%/46%)

-SelRE(H/0)=138/104
(57%/43%)

® HH(mean+SD)
-01gZ==10.2
-AEAIF=10.0

(MEER 43)

2F #25k(ug/g Cn), 2F =202 =&

- 27| ot EXMAO| 2@F $2=sTE 1.8ug/g Cr,
S2SRIT T2 1.9ug/g Cr.
- 8F 22t IR 50| 22 A2 29 T A

21 3.2u9/g01 1 O Rt s=7t SORY. Hiti=
wn_ EZ0ME 2F +2sk0l 2 Halt giE

- ZROElES
porphyrin - concentration)
SRR 2 X017t G

X 9= manpl b

/-\
C
=.
]
(5]
>

~<

4 g oy

~ uro—(-8carboxyl), :ocm|Qlom&ox<_v_ hexa~-
(-6-carboxyl) porphyrinsOi|A] OfLZo| Sik= QIS
- Penta-, Precopro-, coproporphyrinsOiA{= 34
ZHA| DM X0PF AAS

- Mg QIEg m2IRi(porphyrin) HHEEA0M, A

7

*Casa Pia children's H - Al OMZEOIM  penta-, precopro,
amalgam trial corproporphyrin mm¥ =715 o1z LM =
Rt X017t g
Halbach et al. m IO S ._.romA:@\B_.v BARZH 2F #2555 (ug) -olgoz Qlst 42 sS4k
(2008, =) - MPAz=26 19 0f 2 E4Y () (B 7492 B2 1Y 5187
- H|Z1=26 ._um_mmm*wm omw A - OFz AP 602 = B U BIRE 27% 2k Z(13ug)0f| 20J&!
HE 288 o | - He2ee E_uiw;umm 4106 sixt L A0
*HIZL orZ & E_urur_mumw;w@w " HAZC & W #28%(ng/mL) -0/t M 0|8 Ex/9% 2
10084 424-2002 | *Hlud1: OfEZ HA = T HPx| | M 8U & | HA 106U £ JAL =g ZEAGIGIOLL M
HE FIEXEE 51K M2 0.49 0.17 0.15 HADl Aol o3| =I5t
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vi. B

*Hlua2: MAS S| B

i
7Y BTTZE0H AN

" HAZOl Oefatol 8ARE F +25=
- 01 HA 43-52Y 0|5 ¥ E7|(baseline)2|
QF 2200} H|W510] 50% 24

2.3-2.7ug
20 7.4y

ZMZ 20 MBI HESH 47| o] 27t

=M, Ol 771201 &0
X2l 271420 Zgloks &

I} 210 9l 02 W

% 1n

b

0.

Palcovicova et al.
(2008, £=HI7|0f)

PSI=1

o

1z

FSE o7

= ol
CHAEE= 99%(pairs)

= (mean)
-oi0t T 25. 74|

AT RE B 29%2] 0140
A

>._u|n_
O -dTl

DX €5 28y, M +25=0wy/)

" DY 25 25k

T | 95% dEF2t | 3% #H
. UDORIZERA 0.79 0.69-0.88 0.63 | 0.14-2.9
I 5.674 " Ao +2s
] 12(12%) B | 95% MEAZt | SUU i hal
1~271 12(12%) 0.86 0.76-0.95 0.80 | 0.15-2.54
wlﬂu_._ REANEQQV _ mw.__ wuvn\rOwnmm_. M.___nzwL\rO_Hm u§_ 0|5}
Nu_._lunm..ﬂ-_. wOAwOQov =23 T o =2TLo (al T

* HT I8 U MR o
+HS 2 OhKlE 108

QO] TAE US

- ofnje] o2t EFA HfE A25T7iol 9o
27} 2(X0.001)

- HOE 252t 0K SEAY|I”E 92
7} 9J2(e{0.001)

- DHO| X1t A=240t AOF O LY S2ET7i0f

1o

A

20tel oty STt 420f
et MaUl =220 23d0]

ol
PIN=]
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X|ot RAB0M ARESH=

OFZel =L ML o

0x

b 27} LEFE(p(0.001)

O L0|, WesrzEs BE0iRs o, 20t
S £ 2|2 ofzg M APt N 42550
R5t GIE20102 HWIIE(p=0.003/0.0462)

ofszt

Rothwell & Boyd
(2008, &=

. oy

IH2=39

20 2t YT
%) 7L U oy 4=

X011 9l HigeH oy

m IR(HR)=40-45A|

= Oty B %
- Bz 7.1 (89 0-16)

0122t Jh4=9t HZ(auditory thresholds)?to| 27

- SIFHRM 2 8,11.2,12.5,14,16 kHzOIA Ozl
MeeQh HHI0| 2| HRAVE Q= A= LERH

- 14KHZOIM AREAZE 24 32 LEHCD, of
L e ot & CIidT(hearing sensitivity)7t
2.4dB SOt

- orZo| 97K Of
LiEte

- 7 5 X012 e WOKIZ =4 (ototoxic
effect) ¥ HHut 20| U3

&2 HE0IM LHO[ME=gRI0]

- ol WMVt FEAE
2 BRIEE ROKID, 02 f
274 97} ol opolks U

oRE S9F0| LEtHE

Levy et al.
(2004, ZHLiCH)

PSI=1

o

o

1z
FJ
I
m

. ooy

O_._nl__“__.u_.ll_.nHwR_.

_ _vn_mﬂ_ =26
o*mﬁm. ofuz HHN

ot Z5Ho| 77K O]

HAMD
Q& 2= (yg/g Cr)

m QZ 2020 (yg/g Cr, 95% AZT7H
ofzizz | HopzE | s
1.70 0.61
AT
C=on (1.36-2.05) (0.44-0.87) 0.0001
5 1.41 0.44
4
7|orEe (1.13-1.76) | (0.32-0.60) 0.0001

- OIS0IM orzy

28 #2500 = _mr o
01 Ex
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vi. B

2F $5&(u/L)
S g
8]
. oy !
OrgZ==253
S3RIR=054 =5
= 012 BMH £~ R =
T
" o2 o | 2%
-O1UZ(=/09)=137/116 »_w__v w& g | o _
(54.2%/45.8%) 0 13 1
-SERIR(E/00=142/112 | | 04 [19 [ 10 | 3 ; FEEEF T I
Woods et al (55.9%/44.1%) 9 | 4 | 4 o 1z 3 4 5 6 T -xlop ofg LwEn ex4e
(2007, Z2&Z) 0 1 14 Follow-up year =C Zioj= Qo BT} oS,
. of2mean+SD) 59 | 1-9 | 23 17 n IH O £2=0(FHPMEH BX) =5) ofolold o T Ui
BEH RSB | opzze10221.0 e Olu2ZOl 9F +25E0l 0| ATADIE
-85 X==10.1+0.9 9 [ 1-9 | 30 28 1.5ug/L OIRCIZE 2 5 9| ZUX[Ql 3.2ug/L2
Y | 15 | 16 =01 & MMo| E0IE0 SEAER! 7EM0l= Al
*OIZ JIMOIM EHOI 70% total 0 137 | 116 RIA|7|Q} HIZEH =E2 S04 Mo_u_é_w_ﬂL Q= &
£ K[ 2sre 798t A9 Ut g
- OfZut =R |_\an X017t 24~6 A7t
*Casa Pia children's = R9X0.001), 79mWf= RO  URUAOLE
amalgam trial (0=0.07) ZROIE/HS 2HSH S0= R2Ie=0.007)
- 2B 2F f2ske A0t 8iE
- Of EME 8 Oofopt Hotol Hisl 2F 25
=7b A LEFE(O40F 3~3.5ug/L, ‘=0t (3ug/L)
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X[OF QAB0A AIBSH= OFUZol U ASEETH oA
m OiIChA 85 22 Ay Hy), 25 2 5= Ho)
O TR=74
*ORAR1=01LZ0] gl 2 * DMPS E0f H u_ﬁ.mh M ofzZo| gl Zof
Pabd Mol €5 22557t AEAC= F| LIEHH
*IARR2=012Z0| Q= A _
uhw_ = o JME EC EF 42244 L DMPS £ &
. —_— 302 7K 85 »mgw BT, AE2)
*[HAF3=0}2 UH_ = _
_er M - ¥ +2014 | 95 +ouisy
B e = CHe1 : w mwv 2.8 (1.8-4.1) -DMPS E0{ 3 02izlo] gl=
ez 015 Ak 22 | 7.1 (45-105) | 10.7 (34182 | | qzguel sz 4o atazt
(&7t MOl DMPS | o oot motx 4 CHARZ3 G (38-107) | 98 43170 | | o2 o wano) wor o
£0)) Bz At2E9) Che§24 | 57 (32-85) | 37 (0.07-6.4) O[21210] 9/ 7O ALY 2
mnes et al. % . A0 O] U= oxzt & [ 7.1 (4.1-10.6) 10.7 (4.5-8.3) =Zall Xz 38
Va DMPS: =2 F HE= =1 0 o =mMal)| M =2 7oz o
2003, =290) | ; e ofuzt 2| 47(1.8-73) | 3.1 (1.2-43) 2 MYl o &2 A
(2003, =23 XEH 22 | 43 (29-49) -
Chefm8 | 37.5 (26-47) LY Q/01uZ e oL Q90| w2t SEsie] | °
TN Z2E AT | o /o) A %) =4 48 (23-58) st gl oz mue| om0 w5 4
1 o ool =
- CIRI=10/9 (52.6%) (@) R
- HAE2=6/14 (30%) - DMPS 501 £ 0f20 9l SRGEAR 23) Off | © o
- Oi4at3=5/13 (27.8%) N EE $2 AR 01| Sl BEEME | — e
- THARRA=8/9 (47.1%) 1,4) THH| 1568001 S6I%0 Ol= EHXoz Qo

» HZH(median)
- OIAE1=21A
- CHA2=43 M|

- Olidt3=46M)
- Oliddat4=48M)

olAS (p-value(0.05)
- DMPS £ 5 o1t Q=
M ABE St 2 HiEH

(BX= 1,4) O] 3t o
R9I6IAS (p-value0.001)

[P

SREAZ 2,3) of
Ol gl= S

R Ol ALz
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vi. B

5 2255 (wg/L), 23 +25=(ug/L E ug/g Cr),
ERis  2ak(ug/L), oox_LmoBa_Na_os
Symptoms  questionnaire(SOMS),  Symptom
Check  List(SCL-90-R), Beck  Depression

Inventory(BDI))
o4ITHAL -
ﬁ-: &WM&FO " A +25%(mean+SD)
H|m2=43 .M;.M_. Ak Hlu ok
A o_.n:u | ot oMM 2.93+2.90 | 2.64+2.17 | 0.602
e, 2.46%3.30 | 2.98+4.15 | 0.566
01 (7 U ool Wl - ol BNE =9t
2K = 7{0 e
20 Qs F= o=z (ug/q C) 2.33+£2.80 | 2.24+1.93 | 0.883 AABEZ OISICIT OIKGHE, A
QIX[BH QU= O{OR Ol B | 107207 | 1004123 | 0768 | | mapngy chst cioio| oropm a1
Bailer et al. B, Environmental Sen - _ﬂorﬂ_m*l_n_umg_ _o__H|_
=0 i . . W *0 _uvuﬂ_v JHA ._H.H_.mﬂl_\r” 51X =] o™= ._lﬂ_| a0 [
(2001, =¢) m_:/.\_z Questionnaire 12z T, = ﬁ:n.* * SAK[HE(mean+SD) 510 S Zol0| o 7102
0|8310] &3) Hoa 20 SAXC=Z [Folnjst — =
Sy s . nioro 22 HAZ H|w2 Fat ZAME. CHEEOl 0243t M2
HH ASE G | *Hlwat OFZZOl SHK | A0ISkE el =Af3p SR} JHol0] BTSH Oft
B2 OfY, CHAT} HluT ~90R | 57.6+136 | 4542104 | 23.26" wouﬁu_ﬂ_.: . roo_w
Q= 3 OJAlY] Ot = (1A i d & 4 ZHof Rofet
0| Q= 0340) BDI 9.2+6.5 4.7+£5.7 9.75 AL A=
= M e SOMS | 13.5+8.1 51+3.8 | 32.22%

» FrH(mean) " 005

CHARL=37.5M| - SOMS XHe SANREE ROSIACLt NN

H|m2=33. 14| 2 907t QoA 180140(0{0F & ¥ =0lM BDI
7h 1821 01l Hig2 SAKCE R 07t ¢l
=)

» CHYTOIN oefXoz EFE 4 F= S0] 1274
0142l At 50%2! i, HlWZOA= 4.7%%S.
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X|0t RABHM AlZote Otz =L Argoighlt ort

0x

n GIICHAL
CHed=26

et

- E4=10(38.5%)
- 044=16(61.5%)

Pizzichini et al.
(2001, o|kzlop

» HAN 40|
@m_mm&ov

% I #2 sE, FRAP gH M2
(total antioxidant activity, TAA)

ool
=
o
Ral
=51

il
zQ
0lo

~

- OlZZ =1 7189 & U 85T = Yo Al
B2 718(r=0.388; p(0.05)
- I I 29=00 SHAlEl X|HE (0.4839) AT

m OTICHAL
AT A=1,127

Kingman et al. * X0PL U= AR 1,073

(1998, O|=)

" g8

- B4=1,127(100%)

= HAAH 52.84
ﬁ%_éumv

01>|'

AE 7H(p<0.02)
25 $255(ug/L)
n OfUZH SHHY| OE QF 25k
(mean=SD)
BT | o= 9% Fo%E
srm | 98 25 | atET e
0 0.70+0.61 0.62+0.59
1-9 1.71+1.60 1.04+0.79
10-19 | 2.62+3.01 1.68+1.92

20-29 3.41+£3.64 2.10+1.54
30-39 4.43+4.37 2.66+1.45
40-49 5.83+5.35 3.60+2.10
50-66 5.89+2.75 3.96+2.003
FA| 2.99+3.49 1.86+1.73
- OlY 48 9 25 $25k,

T, FOtEld EFet 2F 2=k ¥ B
JResrs HE EAXOZ QO[5

(Z2h r=0.34, r=0.34, r=0.43, r=0.43, cAooS
- F2 sk= 0ol W HHOIM= 0.47ug
/LOIU, 407} OlefQl EHOIME= 0.76ug/L

1?
H-|
0
o
40
N
)
i

x0]

oo 40 of

T3
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vi. B

» ity
Chaf=40
CHZET=60
*AMIIZE S ZAH0) ofY
EH0[ UAAH 6M Ofye
Otz Y. g2 0l &
AHSO| UEh =, et

i 2 KW ABEZ Ot = OR b R
Geier et al. et o) Gl (RHES vs R P RHHS/KIE ABEZO| QXH|
(2009, 0=) - e 5.5+6.0 10 o = QA Z TR Of0| 674
. Nz vy 13 0.7325 | | OWY ZS SOREt AoPt 22
TN N S -CHAFR(E/04)=34/6 —— 13 0.666
(85%/15%) 33 0.0932
~THZE(H/01)=51/9 4.4 0.0333
(85%/15%) 1.0 )
3.2 0.0127
= HH(mean+SD)
CHAVZ=10.2+2.8
Hx7=10.5+2.5
2% #28(y/g Cn), NY7ISKE, LBLSSHY/ | _ox acwryt sixpmoiM 0|
A(m(HO & 25 : Qs T AT
.nmwmﬁ HERER) /8151 XIE(Child Behavior Checkist(CBCL) | i " | oro kooisim
Of2z==198 2(1-7) Eysenck Personality Questionnaire(EPQ), 2IXls oo) 7 9 AMKEOMS X
Yo ot a HloRZZtZ=205 0 2 Hintelligent test)) z), SIS
eeta *OpuZ: of =3+ = = AOL[(XOp7F 0Pt A%ts.
(2009, &) 2 .*m Wﬂ. o " Ol U0 M2 98 +25r(Ee) “NADISKIE, A/ Az
' *_u__o_._um_.NUTr. O_.@_H_GL WH_I._M o \rAﬂuﬂ_.AE._O_vv \foomnm E._.W_ o’ o y, LTooco/ioo
[y ouw\g = = — = o
. ol o2 2 Ml 04166 | | A/XsTA 2% SAHoR 2
o e A 20-12) 02263 | | Slokkl Y2US
0 02-263 | | -4y 43, s, 00|
037175 | | 7w 52 =30t O5aR)
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xlot 2

S0 ArBsk=

OFZel =L ML o

0x

. g
-Olates(l/0)=89/100
(44.9%/55.1%)
-BI0fL2IR(/0)=112/93
(54.6%/45.4%)

= HH(mean+SD)
-012Z+=9.9+0.7
-H|oFZ+=9.8+0.8
(HR 7-11M)

. ojuY BH 3 kY 4
OERIZ | 31(1-%)
HIOERIZ 0

" ©X LEXE

okt 56(0-514)
HlotRtzt 0

N EAH

Cumulative exposure m_:r,zIM Nix Ti

(Ni = ojZg &4, Ti = 38 & N

3

=

o

oph

IF sosE | e
i o 11 02-263
302 0l 17 03-166
e T 13 02-263
60 Off 15 03-175

= albumin(ALB) (EYZA(HS)
- 0jZZ2=6.7(0.6-52.4)
- H|012Zk2=6.5(0.2-62.3)

» N-acetyl-B-D-glucosaminidase(NAG) activity

- 022A=57(0.3-74.3)
- HoiZ==5.9(0.6-58.9)

= Child behavior checklist(CBCL)

-0t = 490.849.7
-HloKHZ= = 50.3%10.1

m Eysenck Personality Questionnaire(EPQ)

i) o= H[OHZ=
Pscyhoticism 44.2+8.9 45.0+9.7
Extraversion 485+12.9 471+12.2
Neuroticism 456+10.4 46.8+9.8

Lying 55.2+9.2 54.1+8.1

» QINSHEZHIQ test)
-O12ZF=109+17
-HIOpAF=107+17

L} Ol= 28

IR St

\.—u—

SN
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vi. B

dE5+2a(hg/ml), QE28E(ng/ml), 2412t
25,255 (ug/24h), B L £255%(ng/mL, ng)
" CITICHAL " AT 22EE(R7|2, ng/mb)
HH=81 A= [ By =2
SCHARRL Of2izZt B3 Xp} 1.28+0.37 | 1.19£0.35 0.96+0.08
SA7H U= Heol T p-value=0.406
*HAG: OfE T2 & 3
2{7¥5t AM0| Y 225L(27]22, ng/mL)
*OIRFD: OfZF ZXMS & B Chiakt Ci=1 Ci=22
x| 92 74213t Aol " OFZZ M H(Bo(E?) 049+038 | 051+0.36 | 0.016+0.08
R Ot 7(3-17) TH| p-value(0.001
Melchart et al. s =21 7(3-16) -Ofd X 02t AW 2
(2008, =2) um:\wmArT\o“_vu;w\‘E n OF £2=(ng/mlL) =CS 20| QOL} Ozt *
- O CHEE CHZ=2 7t BH2 AU 2=kt HH
_ (48.1%/51.9%) " O1TY ENT MEAHY)
SR iR O COERI(/0)=11/16 =0 o= T ™ 0.40 0.73 0.16 0 g2
e ez 14(5-33) HA| p-value(0.001
Abowﬂxv\mwwnxvv _n_._Lumm.\_ 1 Nalwwv
~DHERZ2(/0])=5/22 = 24Nt 2F £25%(ng)
(18.5%/81.5%) A= H|w =1 H| w72
0.66 0.96 0.24
N OIZ(TH(HQ) TAH| p-value0.001
CiAR=40(25-60) mEfH L 25 (ng/ml)
CHZ1=28(21-56) &= = CH=2
OiZ272=23(20-20) 0.74 0.59 0.03
T p-value(0.001
mEjH L} £255(ng)
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X|0t RABHM AlZote Otz =L Argoighlt ort

0x

Chadat N E] CHE=2
1.70 2.07 0.12

A p-value{0.001
BRE vs. [IZFT p-value=0.452

TAmEERM(oral lichenoid reaction, OLR), B X|&E
= OIYY M7 & FZHBEM JiM M

58 Bl SAHA
24| 16 2_
80%01A 74 3 | 1o
W elS/ote | P
= oy - OLR &Xt 20Y & 16H0| IfX| E|AE Znt Of
BiAR=20 2o SISt Zio=2 LR - MA| 2K 205004 OF
. oIt EF=20 UZS HHolY STME wFst Znt, 16F 2Kl | -OLR Skt & HEE0| 012t
Pezelj-Ribaric et SR TATHHEN ol M OLRO| &5 R=EUZ of RISt 2oz LEen, &
al. _
i i i " oI A HMZ IL-6, IL-8(102pg/mL, U | TS TNE 2 ZA JjMo)
(2008, Z20(E10h _“o:m:o_o_ reaction, OLR) AT oS 2 HA .A pg/mL, SYw) . S WA 42 34 N
SiXt XA H HH = B 2Vt US
IL-6 43.1 0.5 0.3 ozt A £ IL6 & IL-8
SR} IR o
NN S s of2i(mean+SD) IL-8 58.1 0.3 0.7 I} EAMOZ Qo5 ZAsH
X p2=50+9 4
A

Aol A=51+9

r

log 10 (pg/mL)

i

T

IL-6 IL-8
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X|0t RABHM AlZote Otz =L Argoighlt ort

0x

= QM VRE F O BHH RFQ MAS Eie
QXH|
OR 95% Cl
0.93 0.86-1.00 22
OITABIE 201 3
094 | 0.86-1.02 | STALLLERZ
A4 & 2 =(ng/ml)
n U F 2 5
m 0 =X +SD
" 22 28 FHnon 5D IzEE | Mser ]
= Ol sE+ 5.32+3.03 0.49+0.52 - 0.37£0.49
Luclic ot IS ASET=53 RsEZ | 2.26%3.19
uglie et al. OIAAS R=ril- = — o =
Mt, = Mskz=19 m Q0| AOLr(f O|X|= FaKlinear a@amm_osv OrZ&e] Jhrlt STHH0| =
* = A = A
(2005, 0[ZX2/0p A+ & 22 5 008 . Oj22t £H ENI,__A33NV - A2 =00} OfZt £M 4 d OfLZt X Mo A W +2=0 2 £ = AU
o m_Hﬂ o ng/mLE 7IECE Nzt A HFIetel HHH0] BHEXRE SAXCR Rost | 2Lt Fost Zik= O
BUES AT | S g caos s ISR | 110.90+83.65 | | az2 opd
MsEx | 35.21+54.91 - D=L AN KMsEF0| MIIE0|L 20| SR
Mz RO X0|= e A & 22 s/t =
UCRE S4H0|LE HOAIAM Folfet Aik= LIERLA|
e
. oy MAIBSA(131-item somatic symptom checklist), Of2izt ZAKS HOI SREZ0IA
CHAR=76 n OlUZ EHHE 2(TH(HL) IS (Eysenck Personality Questionnaire(EPQ), | ojaizt M| 05 ZAto] Asky
Nerdrum et al. Oi==1=51 = General Health Questionnaire(GHQ), Toronto | g ORAIZISH0| Ql= LR
[e] - oL _ X X
(2004, =290]) M__.M.MWM @) 40 (8-70) Alexithymia Scale(TAS)) 7U7t0] ZAF @45t HE0f X0
81X o1 o OiFw3 | 36.6 (0-79) MHSA: OIUY MY 24 3 AAZW, S40| st | I} gioiS. mRIM Ok K7
=
RS ST g om0 S 2102 B0 ESIOL, 7L ZAY UATY 9 | oz BRIENY EI) g
A0} oS HAS BRI 7UM ofzt M. R | S0let XMOPH SitE Zioz =9

156



LST

i =N
> 8 3
e (@)
o B3
I'H ] -
g
re ®
-
| = ool dy ¥ @ o «
o —HOE%FEDE-(QI—HI-H%;:EE. M & 230 % oZ 0 3
& g ;elﬁirﬂﬂﬁmrﬂﬁmmmrﬁrg ne B 1 M8 19 B
= T Moo F &_HL%%J’T,’THQLE o Fl SR
S B ro 5 95 L ELESE =2 o7
Q TG ot % >Shed H o o
< Sy oo 7oi = ror B OO; 1 ox
N =2 o A o3 |-m 0
rr Oé' = S Raigi A M
o =] v o oo rior
or A5 $0 4 ooy 1o oM
-ooe ffo AT x> x
CTNE LTINS T TS
n n -
=
ra Ern o zQ I
N mG o
T J ~ L r
M| of ?—LI"—‘L' N E
o o
rjg 2 ofm
E =
4> I
IR 4> L%
o o ©|©
o
|7 < 30
=]
o
fo * —
oM ro - > e oo ~ =2 |
m N|E || ETR A o I-EI 3 Uni_l
B | oy i = o
12 B\ oy | OM ) O 'S mE 2 o
oz > B o = B o
o = o €9 WISt
g e c o B 2 2
IR s _leves | & =T
> H |Nolowlvg = = Z oo ¥
o TQeW a®(iE| 3 ~ o 12
o T |&F| LN S = Lr% >
L 2 (SoER(cR|H 2 fo Hr X
o & [oYu8e8 + Of o L
= ~ ~ 0 w -|0|| - ‘_>||_
— 4> ) > i m
eaue} - rlo © Ml oL e
oo o & 0 S 2 lo A
1L R RN P do mn T L r
o ozERNES =l T & 835 ol
> |PBE|gh|E QS o g ko
S G| bo o @) G g o rin
m|8e|agS5= M = = w o
=W |2 PN I
el m 3 -
o ® 2=3°
- of sd go = g
§ oo 33 Ao >
N rjo e g2 2 !
o > 2
ol |0 ML - g
Bl IﬂJ "—l‘:'r o4y 0¥
h o~
e
52 72— o B
D|0 = gjq | — E
<_r3 - o>|| 40 =
A= Oul - 10 ro
=N 7
WBR x|
ar 4> e 7 4n

A

[
=




84T

Q

1

k=) ot SO
um el 88
m - L q
= fim) oo
- P o 2
% HJ |'|_|_l'l|],c—D'-
o o
s B =
0 — | om L 0 X
B A N 2o ke O_SQHEJ'TE_E'FZEFM'
fge ShHSXe BEo B0 EE00:
ay Oy = Mz HuE """—El'_-Urﬁ_"I'-LI”r”_u
3 © 3 < of Lo o - L I I =
sS85 L& T, 0 4B8F
+ o+ S N2 o= @ O i G HW 0
- L0 RTIW ox WAooy 2 e = T
S8 s BBy
o] &8 g oW L2 oo
8 ) _QmIII'_lE
= 2|’ﬂo>o;
e B ottt o
S 1o o 2
L;_ll I m n
_ _ | C)—I
Ooj_z\c_%?TrlI r_lE_CPE Oﬁ_\OPAr[[ m 2 Erﬂg
= =2a [ o RN =R Pl G
kel O}"[E)E ox|o;|@ I'TT—‘_DE A oY
U
K oft
. a2 OL a
o B e D co
OomOOl\)—_E ) ololo|a A ~ g
F 11& il T rir
o 218l &
N NS H e o
oo H_ =
©|°|8|3 |k U] o o1 (& BB T s
AN| FLI ]
~ ~
Y ~ P
SR LBR LN o -l
S o w00 ! T Z
SB LB E o fond L[Sl B e
S o T '_'“'ﬁncljorﬁig SN e A e B rle 0T,
L BBl B TR
so i > O or = (oo ||| | e e Tgﬂhr*lf
o 1o H2 p Rc 2 &
=2 TN Z B F %
S = g 3 %% 0x rlo — o TN = | T 0z o
=3 BRWED |° SRIZIRQE G E e T
g2 = == il I i
S _6n|_}1; o L o AL B:‘m Tl
S o5 MW o =] BIRCIRINS M 8 & B
m@ O_Fi §"” o3R [R%J=SSMH Bl = me X
- =2 U] I'II'HI 0o
3 = 20 T
=~ R - P B EY I P f=1 b B R E @ (F)L‘ h
arl:L)j ‘-8({‘_ mn go|e|o|w IR S NTEN =~ 4> N
2 I R g < =
w] 40 o o =1 I
2B E 20 RSl BRRklRe g m @
I_'— A C)—I
o2 28 Sgidae |SIEFES ) o o
~ &2 = o om oo BN N NS |w ] @ El o
£ g 4F it e o
= 0x i)
32 2 H |
oo B mw M
o N
R
0x &
=
H o o
= 1E b
H1 of o3
EII
on oy O
Elolnl?d
> oh W
ooy

1y o2 ol

o
0F:

1

=
=

r2resly he eiziElo

o

0x



vi. B

Y 2255 (w/L), QF 254 A, g
/L), ElUE 2a(ug/L)
w27 B4, MM B4 X|H(patch test,
. o SCL-90-R, BDI, SOMS)
mx_,wﬂpo * A +2 S=(mean+SD)
ST = -2 AR &5, QF
[HZ2=40 X2 OEZ T - i .
e Ofun memy | U OEZEE S =55 | 065+042 | 0513035 | 0123 | | T==0 MOVt &5
i o e 2% | 095:090 | 095080 | 0973 | | -El4E 4o=cojk= Q52
2 2o 7.5%43 EfHES | 30.54+49.24 83.36+98.97 | 0.017 HEZOIN L9061 O = Lt
Gottwald et al. | *Oyxz: BIXfDt 022 e 7.8+38 I s
- } 0.820 = OfEm] T a
2001 =Y £H avt Ze nmwr = s
( 2) B0 ot 22 2 T 13 28% - BRI Y2 mm
z2 3, 139 Mol BNeS5, M2y
A OER 97 | w g " 0jUZ BN EHE() A S sdivEs, wem
(/0172 2 29 5)0| o 5 Uek2
- _,mof\ gmi\ : SIXKE | 292.85+190.86 = o2 S AR “BRIEN ETSH 4o m
1997:418-1998 | (42.5%/58.5%) HEZ | 250.85+157.59 #xt2(n=36) | CHEF(n=38) U =e opzioz oIsH Zi0j8t
12 - (E/01)=17/23 at 0.289 NS | 0.89+0.74 | 0.42+047 | 0.001 Mor o _;Ir”d o 3
£(Gissen) (42.5%/58.5%) 25 | 085+086 | 051+048 | 0.018 1>ow _m st 10 _m e
Cjol e
*SINRDE EAMOZ Qojnjst A} 2 0.57+0.65 0.37+£038 | 0.055 LI| 92) Q5[ stk o
olgie 92 | 066+065 | 036+033 [ 0006 | | oy =y o sl =amm o
" H(mean+SD) 2ot | 050+062 | 0312029 | 0007 | | o o Sioa oy
$1X12=42.8M| s | 083+051 | 031+0.27 | 0.013 | U= A°R =8
CHR=39.9A 3% | 027+050 | 0.13+0.23 | 0.069
HEE | 0.53+0.61 0.39+£0.40 | 0.136
HM5 | 0334042 | 0.18+0.24 | 0.031
PSDI | 1514043 | 1.24+0.35 | 0.002

159




X|0t RABHM AlZote Otz =L Argoighlt ort

0x

= CIILA

SX}A=40

tix2=40

*SIRE ofEE HESY
His
*RA &
S 7t 22 5T
Ganss et al.
(2000, =%) " A
- (H/0)=17/23
(42.5%/58.5%)

-Oh R/ O)=17/23
(42.5%/58.5%)

N S

» AZH(mean+SD)
SRE=42.8M|
CHA2=39.9A

Y 285w/, 2F T25E(24AZ A, 1
/L), BS 255 (ug/L)

o1y BM

2N 7.7+4.4
= 7.8+3.8
oz HHE 4

SR | 174124
&= | 16.2+9.2
oz & BEIX(m)
B 289.1+189.9
= 250.9+157.6

m AL 22 ST(mean, (H9)

2N i

s = 067 0.60
=c S (0.10-1.52) (0.10-1.30)

o= 0.77 0.94
e (0.11-5.16) (0.17-3.01)

Efotizs 2.97* 3.69*
(mobilized) (0.1-45.46) (0.34-55.41)

Efotiz 16.78 49.49

(resting) | (-6.97-149.78) | (-1.36-504.63)

*o-value<0.05

" AU 2 SE9 01 ST 2

M+ | a6+ | meN
x| = r=0.48 r=0.41 r=0.48
=< S | p<0.001 | p<0.001 | p<0.001

ox r=0.57 r=0.56 r=0.53
=S p=<0.001 | p=<0.001 | p=0.001
AU 2 sk 7 A
ek 23

Ejoti= r=0.46 r=0.60
(mobilized) p<0.001 p=<0.001
Efoti= r=0.27 r=0.47
(resting) p<0.05 p<0.001

-8, 2%, TO0ERi(resting

saliva)oAl XEHZE ROl S
HOZ QOolA| fotS. RSEH
%(mobilized saliva)diAl= K2

gt AOPE UAUS(p-value<
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vi. B

McGrother et al.

(1999, &=

1989 ~1990
= (IAEA)

. oy
BiR12=39
ChAT=62

*2R: 1976-19854E O
of Cidy Zskse=z L
st oy
*IAT HAEHM Health
service center 7IAKY

gt oY)

" g

-0{=101(100%)

. oy
25~65M|

DMFT I8t X0} X|H(dental indi

icator), &% %=

. oY BN 4
22N i 8.87+5.20
] 9.69+4.86

= (4=2: 330t/ H], nmoll™)
= X[Of X|EQt iy AekE9| QX4
= B2 | =2 | OR | 95% CI
DMFT 1.00
ndex 1946 | 17.22 | 1.09 118
oruz 0.87
TN 887 | 969 | 0.96 106
H| ofzi 1.04
28 7 282 | 129 | 127 e
£ =3 0.96
e 11.56 | 10.90 | 1.04 13
Z =H
JEES 1218 | 1153 | 1.04 0.96
A -1.13
I
X[of R4 0.97
e 751 | 566 | 1.03 110
. 0.40
= m A
SX| M4 | 039 | 066 | 0.70 | 193

*DMFT index: the decayed, missing and filled

index of dental caries for teeth

P S2EL(2IR0EH H, FEF 25T
(nmoll™")
SR iz
2. 32{01E] 1.90+1.84 2.74+459
43 25k 8.91+5.17 8.58+4.92

s 79

-DMFT2t Oy
QFo| AFmEREA7} Q)

oL

oo
>> o= m_H_

-ofzZt =X uz 20 CHEA Z

o O
S5 = Qo AT}
w8

-SRI R MO EE
259 Aol YRS

-2 2k ofFd
i MOl RISt SEAt

QIS (BHRI:r=0.506, p=0.001,
T4 r=0.430, p=0.006)
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X|ot RAB0M ARESH=

OFZel =L ML o

0x

Bjorkman et al.
(1997, 5%)

m TICHAL
O}ZHH|74=2=10
CHEa=10

" g2
~RIAZ(e/0N)=3/7
(30.0%/70.0%)
~ChE(E/0)=3/7
(30.0%/70.0%)

oy AE.M&

or A_iﬂ 38
=2

108 SAI0] HMA

ElE  2sT(hmol/kg),  CHH
mol/kg, dry weight)

=

S

P2s=(u

= HA = AR OE MU 2 sk
R e S
5
8 °
3 100
B3
€3
8 g
WW 10} g
g °
B
T 10
* Djges o, LRt o H2 Y E 428
S U BR 42559 WAER 71 o A
A 2 2% O|uoll 2, HA 60Y 0|F +E28ks
S5 2 ZO0N R 2Ua

P AR T2 42 SHEUY

| EE | OE3

Ol M=
R 7 A 160 2.7
K7 2 # 300 ND
7 29 & 130 280
e 20 7.5
H7A 142 3 5 0.95
A7 60 = 1 0.39
O 0.1 0.23

-0 BHs o AR 3
S OfX| 2 AROIl Hioh ml

oo 20N 42

Lo
F=3=N

of o=

S/t

I %L
A 42 55 L e
w MM_. u_.\r%n_
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vi. B

Siblerud et al.

. oty
MSHH==50
MSOtZ==47
AZRIER=41
MSHZ: Or2S AP
3 CieY Zas BRI
MO Ol A
oK o2 iy FeHs
B

*2} RIEOIC} Ch47t 40|
. oD
MSH|7t=42.91

MSOrZ==41.83
AU ZEA=42.66

2UE S25T(ppm), A

oA MEEIX|

" DEE +25(ppm)

MS&AIZ a2l S b
(n=29) (n=27) =
2084308 | 1324076 | 0044
" KT/ NSRRI
MSH|Hz MSorZ= o
(n=24) (n=24)
RBC | 470041 | 451%037 | 0.011
AES | 14714120 | 14.08+086 | Q001
BUN | 12.75+381 | 13.75+473 | 0.054
BUN/
20 | 13954386 | 1457464 | 0,028
YU VISKIR
MSHAZ | MSOpzzZ ot
(h=23) (n=24) *
T3 | 28.3%485 | 28.98+454 | 0,147
T4 | 863 743 | 0012
7 2.35 210 | 0011

-MSOFZ=2 MSH7{=at H]
oS o] MY, o222
g, SIPEEIR0] ROl RS
-MSOHEE2 ElEd, CD8:
RASH R2UZ

-MSOFZ=2l BUN2 R2lot
A =UCH g6 ROl R
2

ot
=

2
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vi. B

= Al QF 25T 24ARY, yg/L)
Ulukaoi et al Ca== 10
ukapi et al. mie -
(1994, E7) - g Gol Jm ue . OfZ £F 5 9F 4255, H9)
~CHAIZ(/0)=4/6 O B e 24ARE 2 0.43 (0.35-1.70)
i (40.0%/60.0%) o= ﬂmn_T
Bz &7 . oiz(e) Ofgz B6 H 0% 425EE ZE 5 051
4~12M|
85 25/, 83 +2=5=(uy/L, ug/g Cr)
..___|_._ %WmAﬂjmmDHm_uv I\_Omz L mnk_ru_u__._ﬂ_v W |\_r|m
g3 2.02+3.03 ST HF 1.8ug/L 0] AkSS!
L] mﬂ._u_._\wT w.w 1.34+1.77 IOun _..nmmv\_. m.m_o_._w_ o
F7|=1626 25(Cr £3) 1.10+1.13 5t Q& Ao=CL RIEM O
QAI1=280 _
== P ozt £x L 2910 247|(*p¢0.001 A X SIS i),
_mv_uaﬁ = X0t FHA () " O ST A eSS A Wx v oﬂm, _M mmm JVAFTEV
Q17] O4A A A = He S{= Q= -S & EE
Dye et al. il 22 .W o_..umﬂL =T i ° Cr 2%) Mo NWET), ol B
= = * ¥ -
(2005, 01 . o L, = gL ON5 | 0028 | 0166 npﬁm_ SO 0kt Qo
a3 = . . 0 S _ a7} QIoie
o 16~494 el | 56 | 49 sm4 | 008 005 | 00 L“__M o o wz =5
ool o i £38+| 0036 | 0262 | 0373 || & 25k % A SH
*0y A H(mean+SE) H__.WEH_ .%..1 oiRATEY, 02 £ D
*National Health and _ e o * * =
a ._gm ea | m.: = 12.4+05] =5 4 0.056 0.317 0.450 A@ESNT QOfst 00| AR
Nutrition Examination = >} olie
- * % =X
Survey(NHANES) oz 4 | 0027 | 03407 ) 0472 St et B Aot DA O
\_©®©INOOO H__IW_H_—_I O_h_m % (] |_|H_. _.WMI_m I
ojaszt o | 0080 | 0329 | 0460° || x sowcoh somly 7420f
e . . g3 0 Hee= o
oixy 0.027 0.321 0.436
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ID JHHAEHS
Exam_date ZAIAEADD-MM-YY)
Examiner ZARIHS
Subject_ID YHHS(ZARIE DA YAHS)
Region AR 1.HHEA| 28450 3.5,H
MMN2 21.84 2201 23.91M
Sido.C 167 NS T 24 2% 25.|:_HX._1 26.%& 31.47]
R2.4Y 3BEE 3UFH PHAS
.M 3735 3BFE PAHF
Sido_N 1670 A=
1.0120Kd ¥ A 2. =355
sehool.t R 338 4, 158
School_N 714
Name 2l
Gender 4 .54t 2.04%
Birth_YR EMET
Age.C Liol(ar = DI5M = QA B 8M = =5 34
12M= ES51E3 ¢HbM = 15 14
Age Lto|
Cluster T
Strata S
Wt ZAH7HSA
0. 774R|H
1. RAIXIH
3. RULHXMKIX|H
T i
OBSBOTSL  _orir Jooms sy Z ;A;i:;mem
7. RAH[EXX|X|H
8. O[YEX|H
9. J|EE7IX|H
0. X==Ze
TN_55~TN75 ?;9‘}% A S ! 17:(|E ﬂil%l_ﬁ_
SIZIE MRl X2TR 2. 2X|H Oy MRIER
3. QIEX|E 242
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2. 40| HEHX|Ot
Fluorosis XoHHEE 3.8 UrEx(of
4 S HEER[0}
b.alT BEHEX|OF
7.240(29] ERIC= QI5t Ot
97|52t
CPI_UR HORX JX|E REERENE T
CPILUM AjoF FRIE REEAE 0, HEREAA
CPIUL OIS RIS AR | SSirERA
CPLLL SOIAIS PRI AR 2. RMBARIZEEY
CPI_LM S TX|S XIFAREISE 3. MXIZLEARIEZE4-5mm)
CPLLR SloIRE TR XEESE 4 AR R B O
dt_d DAl RRIS oot
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dft_d RABARK | oot
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mtp A 7Rl 007l
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dmft_p ARSI A 007l
ds_p 24 JpRfEte OOt
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ms_p A FR|H OOA|H
fs_p S IR QO
dmfs_p PAAATTR| B OOA|H
prev_caries_p STERIRMEER 2 0.RAZHSXR=0 1.2MBRASTERS 1
act_caries_p THX[RARHR 0 0.2AGTR4=0 1. 2AHER41
CPI PNESSEE| BE XIFARRIMERS| Z|CHZL
1.04L1Zsk Holct
2. 2445t Ho|ct
Perceived_OH TN LUAZMER 3.230ict
4. 715K =5t HoIC
5. DHLAZGHA| &gt HO|Ct
Exp_Tx Xt 192k X[x|E 4% 1.01 2.0t
Tx_Routine M=lg - H7l-dd 0.0fLe 1.0
Tx_Prev T=HE - HYUXX| 0.0t 1.0
Tx_Filling M=ZHE - BX| K= 0.0t]2 1.04
Tx_Perio ZEHE - olEZY X= 0.0t42 1.0f
Tx_Extract T=HE - |X| X 0.0fLe 1.0
Tx_Wisdom ClElg - A EERE =2 W e 10
N (27
Tx_Pros ZEHE - F247l X[of X7 2 HH 0.0t 1.0f
Tx_Ortho JEWE - WHER|E E= ADXE 0.0t 1.04
Tx_Other ZlzlhE - 7|Et 0.0t 1.0f
Tx_Other_Conte X2YS - T (4)
nt
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Unmet_Reason

1RIEE = A0 2ARIA
2. X0 7P| A0IM
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4 0| ST

5. [0 20| & A0l S0IM
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7.0 22 7ICH21717t S0
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9.7|Ef
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N T OIEE A2TR 22l - T (UE)
Other
Brush_BB AEE R - OFEAA © 0.5% 22 1.52
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1.84X1043

2.4
Beverage 1Y QAN 27 MF Six 3.2%
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6.22US
Toothache A2 197 XS 4 0 1.00 2.0t
Bleeding AZEIXI2EHHE 0.0t2 1.0]

1.00(SIR T0US)
Smoking_F OHX| ST AEl 2. 3P0k OOt 3= EUS

3.0 (W2 2)
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1.01(&RH TQkS)
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4. X2 227 0]

X|0fRst MX|ZE
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ob

7t oryZt 5™ Amalgam Filling PPN
Uo131 (1) 1H 34.63
=13 U0132 2) 2H 54.62
U0133 ) 3H 71.26
uo144 (4) 4™ oA 96.26
AHLES = BES9 M [1XH] Removal of Restoration
x-19 75 742 ofZ =8I|RI, SP Crown HAHAI0 AFNGHD, =
E5t 42 Casting C7H=, Onlay, Inlay HHA| APHSICE
U2241 7t st 24 Simple 13.73
X e I
=1 =3 4 =8 Py
orgz
7230130 BESTALOY(IItRH) 155.5G 72H | Ag68%, Sn27.3%, 7IEt 4.7% (2], Qls)
7230131 BESTALOY(TABLET) 155.5G 72H | Ag68%, Sn27.3%, 7IEt 4.7% (2], Qls)
155.5G
7230330 | St0|-H|2t=0]| At (522) 72H | 245%+34430%+525%
_ 4008
[.7230331 Sl0|-H|2t=0| X (524) 728 | 245%+FM30%+525%
ol0|-0f2|AELZ0]21 | 155.5G
17230332 | OHOITOrESEE0 7201 | UB%+EMBI%+E24%
At (624)
50|02 AEFZ0(21 | 400
[.7230333 72H | 245%+F431%+524%
= (B524)
_ 155.5G
7230334 of0|-O2|AELZ0]| At (524) 72H | 268.4%+FA26.7%+354.3%+01%0.6%
N 4008
[.7230335 ol0|-O2AEZ0| N (522) 72H | 268.4%+FA26.7%+54.3%+0120.6%
155.5G
7230336 | YXIUZ0| At (522) 72H | 270%+3M17%+512%+01H1%
400%™
7230337 | ¥X|YZ0| H (522) 72H | 270%+3M17%+512%+01H1%
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Ic =4 4 =Y T
VIVALLOY HR , 4
7231031 507 72H | Silverd6.5%+Copper 30%+Tin23.5%
TABLETS
ANA 2000 DUETT
7231190 400 148G T2H | 243% 7A25 4%, 72129.6%,2:22%
OPTALORYIl  SURE | 502
17231080 728 | SILVER,TIN,COPPER,ZINC
CAPS PELLETS 40074
7 ILVER,TIN £68.0%,34126.5%, 712
17231110 | CAVEX68 PELLETS | 2° op | SILVERTIN 68.0%,%4426.5%,7<|
(155.5G) 5.0%,0tH 0.5%
VIVALLOY HR
17232032 150G 728 | Silverd6.5%+Copper30%+Tin23.5%
POWDER
7232033 | HISILVER 150G 72H | 268%+FEM27%+E5%
17232080 | STANDALLOY F 50Gx3 728 | SILVER
DISPERSALLOY
17232081 150Gx2 728 | SILVER,TIN, COPPER,ZINC
POWDER
SILVER,TIN,
7232110 | CAVEX68 POWDER | 150G 72H
2 68.0%,7426.5%, T125.0%,01% 0.5%
7232190 | ANA 2000 POWDER | 30Gx5 723 | SILVER,TIN
POWDER
600MG
17233060 | ULTRACAP 12| 250%,3430%, 72I(5)20%
+MERCUR
Y 540MG
POWDER
7233061 | ULTRACAP 400MG 124 | 250%,F4130%, 7121(5)20%
+MERCUR ’ ’
Y 360MG
SR KIS
H|0|A7.5G
+
7240020 | CLEARFIL F2 548 | PMMARF S27[Zai+MMA & AMINE
IlEfRIAE
7.5G
A0 (S1515E)
GLASS  IONOMER
2315Gx4 | 101 | ALLUMINO-SILICATE
7250020 | CEMENT TYPE -
+OH10GX2 | 3 GLASS+POLYACRIC ACID
1(4-2 PACK)
GLASS  IONOMER
| e Sy 29156 - ALLUMINO-SILICATE
+2110G GLASS+POLYACRIC ACID
I(1-1 PACK)
- GLASIONOMER FX | 22156 + s FLUORO-ALMINO-SILICATEGLASS+COPOLY
I OH10G(EML) MERACRYLICACID&TRICARBOXYLICACIDS

175



Xlot RAB0IM ABSHE Ot =L Algdidt orEy

Ic =% 74 =Y V|
224306+
VIVAGLA! EM | o ) DIUM-STRONTIUM-ALUMINIUM-FL
1950003 GLASS C 543 SODIUM-STRONTIUM-ALUMINIUM-FLU
PL 10ML(12.5 OROSILICATE+POLYACRYLIC ACID
G)
2% 15G
+ o | | STRONTIUM ALUMINO FLUORO
17250080 | CHEMFLEX 263
4.5ML(5.6 SILICATE GLASS,POLYACRYLIC ACID
G)
22156
17250150 | MEDIFIL i ™ 353 CALCIUM ALUMINIUM
10ML(12.5 SILICATE,POLYACRYLIC ACID, &
G)
29156
oot | WEDFIL X + o -~ CALCIUMALUMINIUMSILICATE, IRONPIG
10ML(12.5 MENT,POLYACRYLIC ACID, 2
G)
060 | Ul 1 2 et 21563 | ., . ALLUMINO-SILICATE
A T, GLASS+POLYACRIC ACID
17250161 | FUJI Il (1-1 pack) =288 323 ALLUMINO-SILICATE
- ac
P +2410G GLASS+POLYACRIC ACID
sy | P X 6P (1-1 | 282156 - ALLUMINO-SILICATE
pack) +018G GLASS+POLYACRIC ACID+IRON OXIDE
o013 |CERVICALIEZ10G| 100/ ALUMNO-SILICATE
CEMENT +2410G 3| GLASS+POLYACRIC ACID
18 CALCIUM ALUMIUM LANTHANUM
17250170 | KETAC-MOLAR +I°H?oe 323 | FLUORO SILICATE GLASS,
- POLYETHYLENE POLYCARBONIC ACID
FUJI X | £20.35G ALLUMINO-SILICATE  GLASS,+POLY
17251160 1244
GP(CAPSULE) / ¢0.1G ACRIC ACID
2at0 3G ALLUMINO-SILICATE
17251161 | FUJI II(CAPSULE) = (4
/ ¢0.11G GLASS+POLYACRIC ACID
CALCIUM ALUMIUM LANTHANUM
KETAC-MOLAR
17251170 (APLICAP) 375MG 12t | FLUORO SILICATE GLASS,
POLYETHYLENE POLYCARBONIC ACID
STRONTIUM  ALUMINUM,
KETAC-FIL
17251171 360MG 1244 | LANTHANUM FLUORO SILICATE

(APLICAP)

GLASS
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3= =9 4 B M
SELSPAHE
=H12G+ _ IONOMERGLASS56%+SILVERALLOY33%
L7260021 | ALPHASILVERP/L = 223| ° °
A5G +POLYACRYLIC ACID 30% &

CALCIUM FLUROALUMINO
ALPHASILVERCAPS
17261022 475MG 124 | SILICATES6%+SILVERALLOY32%+TITAN

ULE
DIOXIDE3.5%+ POLYACRYLLC 8%
POWDER
256+ CALCIUM ALUMINIUM
L7260170 | KETAC-SILVER LIQUID | 50% | FLUOROSILICATE WITH 50%
12ML(13.8 GLASS-SINTERED SILVER POWDER$
)

CALCIUM ALUMINIUM
KETAC-SILVER
L7261170 APLICAP 360MG 124 | FLUOROSILICATE WITH 50%
GLASS-SINTERED SILVER POWDERZ|

POWDER
15G

+ALLOY _
L7260160 | MIRACLE MIX T 545| | ALUMINUM SILICATE GLASS &
+LIQUIDE

10G
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