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[Abstract] Objective To evaluate the features of EEG spectrum and its clinical significance for
patients with non - occupational chronic mercury poisoning. Methods Eighteen patients with chronic
mercury poisoning were collected continuously as poisoning group at Affiliated Hospital of Academy of
Military Medical Sciences from March 2012 to September 2013. At the same time, 12 age- and sex-
matched healthy people were selected as control group. All patients underwent video EEG, and EEGLAB
in Matlab 2013 software was used to analyze their EEG data. Relevant spectrum data of the 2 groups were
compared and analyzed. Results The frequency-energy curves of 12 normal subjects were similar to sine
curve, with obvious energy peak at a band. The frequency-energy curves of 18 patients showed as follows:
5 cases had the peak at slow 8 wave, and the energy curve decreased since 8 band appeared, with o band
peak disappearing. The curve of 10 cases had 2 peaks respectively at o and 8 band, and & peak was
higher than « peak. The spectrum in other 3 cases was normal. The quantitative analysis of EEG revealed
the proportion of 8 band for the total energy. The proportion of 8 band for total energy of the poisoning
group in right middle temporal (P =0.018) and left posterior temporal (P = 0.039) channel was significantly
higher than that of the normal group, while the proportion of 8 band in middle frontal (P = 0.003), right
frontal (P = 0.016) and right anterior temporal (P = 0.024), left middle temporal (P = 0.036) and right
posterior temporal (P = 0.031) was lower than that of the normal group. Conclusions EEG examination

plays an important role in assessing the severity of brain injury for patients with non-occupational chronic
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mercury poisoning. Spectrum analysis is an intuitive and simple method, and can provide some help for

clinical diagnosis and treatment.

[Key words] Mercury poisoning, nervous system; Electroencephalography

This study was supported by National "Twelfth Five-Year" Science and Technology Support Program

(No. 2012BAI38B00).

RANAHEREZ—, FELUICER LHLK
A HLR = FpIE UAF A o R P2 2 45 4 fih ok [z 0L
ea Yo m L A R 22 R 0 R R O 3 [
o 3R e WP TE S M T RS B A BB . R
HAT 5 U SR o 2 Ve RE VAR AT, (DR AR 22 2 i 0 7
B ARz N S OB ok P R R L .
AT AR B R 24 O R 0 B 56 Aot e L
TR R A A AR P SR e AR B0 IR R Ok v TR AR
L AR ok o R A B DR T AR AE
PG PRI IR 5 AR T 2 I 2 82 . i TR
LR GRHUE M A Al R 2 e o B
HC R il v X P A R R R R AR R R G R
AERE L FHER bR BB oy 2 %
B ROIA L AR SR WA SRR R R R ], 2 A
X i A PR AR R A7 S 4G, B AR 8 I PR 2 W 5 iR 9T
et~ S HE A

AR5 A&
— X4
LRPEH 2012443 H-201349 A&

B 2 W 5 A T R R AL 18 ], 12 W bR o R
CrpAe AR A ) G2 BP0 A b o RO 4 SR B
RS ) R SR R BE AR M (1) R R EE K
U1 i R 5 B0 A AR S R AE AT R = 4
B A2 FE G LEAAE s O - RR AR s T = 8, [m] st
Pl IR BG RE B; 3T NE Th BE B AS ; PROR Tt
() ERE R R E A& TR G
A — 300, BJPE A% 15 2 el Ar | b JRORL K A2 L B g )
REH 3 o (3) 3 B rp g, 48k o B 1 i o

2. IEH R R AL e (R AE R B AT MR A
A, H AR 5 R b B 4R DG G Y £ R AR R
HA 124,

WSy

1O R WA A7 0 3 AR I R B R,
PR NI R oy (1N SR T I o N Y G S N L R S
Jo5 | S A K A 46 S T PN 2

2. ML R AR AT (1) A 5350 R 2
Fl Agilent 23 ) 42 77 1 7500 ce /\ % FF 2 N th & 5¢
ICP-MS (R A 20) AT IR W R K o P9 4% B (BY)
JG Z A A VI 36 B Agilent 24 Fl o R JC & AR
YHE A 25 VR FR TR AR HE D) B 5 o Rt . Al
HNO,(65% )} 78 [& Merck 22 7] 7 ffi o Triton X-100
W A 5 [ Sigma 22/l o Milli-Q 48 4l 2 8 7K (L &
= 18.20 MQ/em) 1 A 2 [ Millipore 23 1) . (2) 1
W7 e LI Al 2 B 1 K I R R R BN 1% Y
HNO;.0.01% Triton X-100 i & 1 0.5% 1E T B H B¢
LA bR 2B IV BE K 20 g/ i BRI OR
TCREME RS MNFEREE0.1.2F15 pg/L, & 4 C
TRAFE AT ICP-MS 23 BT o LASR T 2 Wk B R 8 AR A R
IR HEU R B B A B, Agilent £k 2
AR S HEAT 1A 43 Br L 3RAT A5 o 0 2R 5 8 i i sl AR
WRE SR B 20 % R R OT R &

3. M E A )R 3% - R 26 B Nicolet
O EAE Y 32 38 8 B0 A A A F LAY, 32
B E BT IE AR IR AR 4R A — 7 il H ] U F
ik o 4% 1 BR 10-20 3 G0 008 2 8k e i,
0 R AR T SRAR R B ] 2P R IR sk, B 2
IR IC ST B X > 20 mino R PE KL GF 547 2 B 4
AN R B A IR Rl B RS R R S i
(0.10~3 Hz) .0 (4 ~7 Hz) .ad¥ (8 ~ 13 Hz) MR Y
(14 ~ 30 Hz) . (2) 43 B 77 1% : K F Matlab 2013 {4
1 EEGLAB 1. L A7 X BT 4R A5 19 4% 38 18 1o H D %k
W BEAT o3 A o e AR R S AN I S A Matlab
2013 # A4, 7 Matlab-EEG AT A4k 7 11 H R 41 8 {E A
AL 238 )] B3k 3 43 AT R R 3z By R T 0 46 | RS 1 i R T
3, IR TE RS 58 4 b T D25 o i A BRIk g
I (FIR ) U8 I i % B4l 6 A7 DB, ALPR B 1 ~ 40 Hz
s o ok IR S By B AT 0 A3 A, R A A
P, BRI i (AT AR BB 1) ¢ T 0 26 1 R 8L, 3ROR 2
N NI R 7= R R (= 2 o 1 B 1 I 7
Wi 2H 32 45 T E S I P L, B 6 A A R
(0.48.0.97.1.46.1.95.2.44.2.92 HZ) W RE & & N Z



B 2 G 2 A 2015 4E 2 A5 15 455 2 4

Chin J Contemp Neurol Neurosurg, February 2015, Vol. 15, No. 2 . 155 -

R RS Z B L, 48 H — fb SR A58 I8 7 45 38 1 Hh Jir
A7 . X 2H A2 B AT SR A A, DL T i
oK B AR M P Sk 1) S R

4. 55 o ik SR AT SPSS 19.0 et A ik
TP EAE A IS o3 B o THECBERE L8 (9% ) BUAR X B0y
B (%) R AT xR 3 5 52 A 3 A B T 5Ok
BB + hn 1 25 (£ 5) R, 2R FH P 20 37 AR AS 19 ¢ K
5. P<0.05hERAARIT¥E X,

5] ES

— I R R

KRR 3R 18 R TR o B, Lok 9 il A
W23 ~73 %, FH(42+13.37) Bk 1A E6 A
H P34 13.50 J o Hrwg IR 43 ) R 4l 56 A Akt
air (8 481) IR FH R 245 (4 1)) A0 ep 2 550 () | o
FE 7K AR Tk 8 W A (1)) L g O R0 fk 1 ) L iR
P i (1)) B TCRR IR #2 il s (2 491)) o &2 R G it
FEE LG Z I HBIR) R sk 2 (3R .
MR (4 ) B AR ) Bl 55 B (4451 1) L Y B
(4D VH-g (1B L4 B i i (3 ) 1R 9 A
BICLBIR ) o 5236 = A6 W I 37 9K 3.60 ~ 38.60 ng/ml,
H AL I AE A 11.75 ng/ml; IR K 4.50 ~ 98.30 ng/ml, H?
AL IAE R 14.30 ng/mlo IE 5 X B2 AL 12 4] 52 03,
BAYES B, Lotk 7 05 4E R 19 ~57 &, (37 +
11.71) % . WAZREMHR (% =0.201,P=0.722) .
Y (1=1.274,P=0.214) Wi, Z R TG E L,
HAG AT ek

SRR 4 BT

LIEH G R 32 B o D AN R IR 4 B, AT
UL/ QU AR W] U o o dB AN ER I S T 4 A
o I T B4 AT T TOUR DX, BRI T2 B A T AT X
Je A X RS 2 U 2 < 209% SR TR ] < 109% 5 IR |
SR R R PR BT o RIS, o B R DL
SRR M TR R R MR . B R
2k 1B R, ol B AEAE W] S AR 1 0 (E (&) 1a, 1b) o

2.RPHA RIAUMHEMN 2 RESHE
AR R IR 5 ~7 Hz o A ANIG 3h o =, 18 0k &
UL o 18 1 835 v 5 491 431 45 B e T 2K o I8 B R 0 (R TH
O, W B AR D S, A S IR RE AR i £ = iE AT
PETR B A 34 10 61 BE 1t Hh 28 43 51 78 o RIS U HH B XL I
H S K F ol s 3 B TC 78 (K 1c, 1d) o

= L E A BT

THE W 4 52 305 S I o A BR i 2 4y e O

TSI o3 B o IE X B2 52 305 D B8 I (Lo A T
ZEHTRR X (FP1) A7 R A X (FP2) ZE & X (F3) £k
X (Fz) 5 R T B4 LAZE R X ARG &0 X A R
WX (T4) Ao Ja X (T5) A7 X (C4) 8P %
iR BN RPREHBRFELPHIX(P=0.018) L5
WX (P =0.039) 8% T i B fE i H 4 b F IE 8 X
HE 415 1 o 2R %1 X (P = 0.003) . f5 #il X (F4, P =
0.016) A7 Hi s X (F8, P =0.024) &£ #i X (T3,P =
0.036) A JE WX (T6,P=0.031) 8 if fi BLRE = A
Iy AR T IE# XA (£ 1),

W it

REHACGWAEAN EE S EA RS S,
T AN R0 5 5 W, T P 9 A S B A A D
RE A0 3 1, B IR OB AR T ] T A M
L P A Ak 3l 25 P R s 2 08 53 S R e 2 O
Zhp 7 RORAE AR AR AR 1 A bl B T A
DNA G Wy ¢ B 3 55 R0 A B Bk, LA KGR
Jit S Wk A 22 AP T B B0, b AT RE S PR 2 R G
R A 0 R AR L O R Y AR TE R L,
IR A5 R P 28 2R e R R B DA G

Jigi FEL LA S B o 22 2 E B KU AR L )2
TR 2N PR 12 W7, R RE £ A4t P AR b 22 R e 4
P B, SCRE K 15005 e, xS e S S AT R
S R RO B, 23 B RR IR IR, — LI
B I8 A ik, BIRT R 22 55D 3k 16 15 R mT
BE o AW R F —Fh 8 g B 157 (5 A9 I Fit 33033 23
B 75 3k, BIVRE it 38045 5 5 8 S U A5 5 i L 23
Wi 23 At B K 52 A I () AR R A 1 B
AR 53 i S A B — IR AR I ABIE ST, AT 3R
A5 5 WA G5 A, LA B 2% 1 s FIRR 7 ) TE 20 15 B
BN e sk o N I S SR L A
S, JEHIES B o ST i BRI, g U R S U SR R
P B R O S, R S B R O B 2
UL T2 N B A E o M B A R AT A
ST M UG 22 ¥ AE — SRR b B i 4 A A
il 3t A ALk Ao ] o A AR R S R IR S5
A NS A PR R AR 0 45 R 5 B A AR R
18 904 I 3 T 0 R O T A, R R
W, e B AL UL o AR AR R I A I T AN B
JRUER 2 ~ 4 JZ 10 22 T8 HL T 3l R0 3 M1 I8 I 1 e U -5
RRONAE k- SCiR: DA Y (N E PSS N 4 ) iyl
HRRF S ~6 M At IG s A K . SN Al REE



156 - P E AR PR AR 2015452 A 155521 Chin J Contemp Neurol Neurosurg, February 2015, Vol. 15, No. 2

i
=

5 =
= = 15y

= 3

2 o 10f

g =2 5

- X

X =)

= =

P :

: £ -10

a

5 10 15 20
Frequency (Hz) la Frequency (Hz) 1b
1.00 590 7.80 15.10 22.0 i . 590  9.80 . . .
& ) P oty A

o S

£ 2

: 3

& .

3 &

X 3

= X

= =

5 <

2 :

<
Frequency (Hz) le Frequency (Hz) 1d

Bl1 BURAERHZ T 1a IEW IR, 30 %o AL Hh AT S LIE 5 2R oA 7E W] A R et 0 £ (A Sk
JioR)  1b o IR B, 57 &0 B ARGl LW AL 5% 2k, oA TE I RE W (L (R Sk TR ), U RE I
A& e RIPBEIHMELE 42 % 0 BUREE AL M2 50 9 TE o 8 U BUBUE (7 Sk BTz ) L S RE it R T il
Id SRR PR 31 % 0 WA AE Ak il 2 oo RE ik WPV % L 0 1 BTN S 3 (A Sk B AR ) L 1 S U i ik il
2 R PEATE T A

Figure 1 Typical frequency-energy curves. A 30-year-old male normal control. The shape of frequency-energy
curve looked like the sine curve, with an o peak (arrow indicates, Panel la). A 57-year-old male normal control.
The shape of frequency-energy curve looked like the sine curve, with an a peak (arrow indicates) and higher power
of the slow band (Panel 1b). A 42-year-old male patient with mercury poisoning. The frequency -energy curve
presented 2 peaks at a and & band (arrows indicate), and the energy of 8 band was higher than that of a band (Panel
lc). A 31-year-old female patient with mercury poisoning. The frequency-energy curve had one peak at & band
(arrow indicates), and the energy dropped down since the 8 band (Panel 1d).
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Table 1. Comparison of the 8 band percentage between mercury poisoning group and control group (x s, %)

Channel ~ Control (N=12)  Poisoning (N=18) ¢ value P value| Channel Control (N=12) Poisoning (N=18) ¢ value P value
FP1 6.98 +1.47 9.57 £6.65 -1.592  0.128 C4 5.87+2.45 8.39+5.20 -1.557  0.131
FpP2 6.80+1.38 8.53+4.70 -1.468  0.157 T4 4.92+1.30 7.27+3.58 -2.543  0.018
F7 5.66+1.10 5.18+1.75 0.853  0.401 TS 3.90+1.58 6.58 +4.81 -2.191  0.039
F3 7.17+6.12 4.66+1.56 1.671  0.106 P3 4.96+1.79 4.56£2.50 0.474  0.639
Fz 6.42+2.93 3.68+1.58 3.318  0.003 Pz 3.25+1.05 3.86+1.77 -1.060  0.298
F4 5.51+1.09 3.95+1.92 2.562  0.016 P4 3.99+2.07 3.96+2.78 0.041  0.968
F8 4.65+0.75 3.75+1.29 2392 0.024 T6 5.77+0.86 4.69+1.72 2272 0.031
T3 5.06+1.22 3.68+1.94 2.205  0.036 01 5.61+1.10 442+3.15 1.251  0.221
c3 4.04+0.69 4.84+3.50 -0.943  0.358 02 5.00+1.04 4.18+£2.08 1.424  0.166
Cz 4.42+1.31 4.28+£2.50 0.182  0.857
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25th European Meeting on Hypertension and Cardiovascular Protection

Time: June 12-15, 2015

Venue: Congress Center of the Milan City Fair, Milan, ltaly

Email: esh2015@aimgroup.eu
Website: www. esh2015.0rg

It is a great pleasure to extend you a cordial invitation to attend the 25th scientific meeting of the European Society of
Hypertension (ESH) on "Hypertension and Cardiovascular Protection", which will be held in Milan on June 12-15, 2015.

In line with the previous ESH meetings a large portion of the scientific programme will be devoted to presentations of
abstracts on original scientific data, with a selection made via the assessment of several expert European reviewers. This is
justified by the large amount of research on hypertension and related cardiovascular diseases which goes on in Europe, as well as
elsewhere in the world, and finds its appropriate forum in the European Hypertension Meetings.

The scientific programs will also include: State-of-the-Art lectures, Debates, Round Tables, Educational sessions, Teaching,
How-to, Meet the expert and Clinical case sessions. An important contribution to the research and educational aspects of the
meeting will also be given by Satellites organized by the Industry. Specific educational events will be held for Hypertension
Specialists and Hypertension Excellence Centers of ESH.

As in the past, the ESH meeting will be held in the Congress Center of the Milan City Fair, which can optimally accommodate
the large number of participants and the diversified scientific and educational activities that characterize the European
Hypertension Meetings, with also a suitable exhibition space for Industry. The City Fair is only few stops away from the very

center of Milan (the Cathedral Square) and can be easily reached from major hotels.



