Zn : zinc

Se : selenium

I, : lodine

T3 : 3,5,3’-triiodothyronine

T, : thyroxine ( 3,5,3’,5’- tetraiodothyronine )
TSH : thyroid — stimulating hormone

AAS : atomic absorption spectrometry

ICP - MS : inductively coupled plasma mass spectrometry
GSH - Px : glutathione peroxidase
SOD : Superoxide dismutase

DNA : Deoxynucleic acid



Abstract

In this study, serum samples were collected from pregnant women
in central Taiwan. The serum concentrations of iodine, selenium, zinc,
and thyroxine were determined, and the relationship between these
concentrations and various stage of pregnancy (early, middle, and late)
were analyzed. Moreover, these concentrations were also compared
with those reference of non-pregnant women. Based on these findings,
a standard in the levels of iodine, selenium, and zinc at different stages
of pregnancy were established. At the early stage of pregnancy, the
concentration of serum iodine was significantly higher in the pregnant
women than their non-pregnant counterpart and this concentration
decreases with the progressive week of pregnancy. However, the
serum iodine of the non-pregnant women was significantly higher than
the pregnant ones at the late pregnancy(t-test, p < 0.01). The
concentration of serum selenium was also decreased with the
progressive number of weeks in pregnancy and the serum level of this
trace element in the pregnant women was significantly lower than that
of the non-pregnant ones (p < 0.001). Similar changes were observed
in the level of serum zinc and the pregnant women also had a
significant lower serum level of this trace element at the middle (p <
0.05) and late (p < 0.001). The pregnant women had significantly
higher serum levels of T; (p <0.05) and T,4 (p < 0.01) whereas serum
level of TSH was significantly lower than the non-pregnant ones (p <
0.01). These findings highlights the influence of pregnancy to the
metabolism of the thyroid gland. Selenium and zinc may play a role in
the activation of thyroxine especially for the pregnant women .
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PRl ERAR R R R e & L L
(Ta~Ty) 2 7 B HTIGeR (TSH) S 1 2R o 3 R &R A 4~ ) DR E 47
FroRRRIER BARE ZHREEL LG ORAT RF
B I % (£ 11 T3 : t-test, p<0.05 ; T4 : t-test, p<0.01) > @ ®
AR E RO R i (ttest, p<0.01)f+ Berghout, Ballabio,
Glinoer, Guillaume(8-12) & A #7ip|#F cn S 4p i » IR E 4 > 47
LT RN AE L B 42 AR S fLRIE R R T AL TIRA A0
# A BRSO ek (hCG) + £ 4 i il 3(9) -
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b7 g0 P E g E gk sk 3 1 f(Glutathione peroxidase, GSH-PX)
s JF S F] S 0 AR LI 2Rk 0k (GSH) el R F s 0 1 S
WwE b fpd zlsm/%"f— Fo®d LIy it H’f‘sﬂ
(oxidative stress)e1i £ (5,14,15) o 4t ¢k 5 dowi o AriE 2 1 ? #’ﬂj&%
T, ke 7 (target organ) ¥ el k& > A2 B § a0 Rk
Wk Tapeerd 5 PR S Az & % 1 1](5-idothyronine
deiodinase type 1)t % » B F it =% 2 - B R F o F|p > AT

BORA B G o R A & Y (515) ¢ o g

)

RPN g MR AR AHFI A ER Y 5 LR F S
T ARAPFAFEEmERAEEE o d B 192 Bl
oA EFRe Y MR RR RIS FHH em T DRE
PHE SR Y kR rHERE G B F LR (test,
p<0.001) » 7 %% %% % f= Wasowicz (16)%g i > @ B # 5 Jn F] » 3% i R-
S S R s

7% 1034 & THRE S R A FER e i R
o RA o 3 MY E LN TR E d iRt PIAIT 3040 E
(1960 # %) BpAcHh (B) Hp e S s R A T ¥ 5 F B~ % o &
~ % iz £ fhps(metalloenzymes)f& Tt F AL ¥ LIV i o

1% 8% it % -k f# (Carbonic anhydrase) ~ # |7 it fis (Alkaline
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phosphatase) ~ iF## 2 & f=(Alcohol dehydrogenases) ~ ¥4 K 72 #% fis
(Carboxypeptidase) ~ i& ¥ it 4k it fiz(Superoxide dismutase) ~ & -% 7k-
v B ~ e -K pF (6 -aminolevulinic acid dehydratase) ~ DNA 4= RNA

% & f#(DNA ~ RNA polymerase) ~ 2 % {4 e i 45 fis

(deoxynucleotidyl transferase) % £ 3 £ & # s e % % 2 7 &~
F oot f A ATFIA RS DNA B E F-9 (DNA- binding

pI‘OteInS) }725 ‘;r p'%? DNA L+ 'F)‘ 1 A m‘x‘? lJ} = a['ﬁ}_"]J— 7 - ,Eﬁ 2L *#*K 17 0
"5 F Ak o ALz 5 Zincfingers o @ DNA & & 39 )155'\’&751'5‘5
F (A" koG FRSRE T 2R &%) M H R ET g

£ AB# T » 12 Zinc fingers & & $4F = DNA 2 &b > fad R 714 1

i

(B) e &7 v 1 igd e ¥ v A F ook e R
(18) -

@ Jankowski & A (22)% M E 4 R R B4k 2 € i3 e
e KA Ao PR R BWISE A S o Fpt > AMEEARY
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e AR Y Ao AriE (£ 1) 0 B B Iz dF R n ptRSE o 4 TR
ﬁ%‘ﬁ (60 R BTk ik R H O 0 BER T R¥BREE G
PARZ Hp 5 v syt o d B 18 2 Bedpbgor c WA A 0w F Y

Bk RoRRer 8 L8 L AAEF WA B S G bR T
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RRsk? FIR o B2 § i N FERY Pk angi MR
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% 5 a3 Tk iR P T -;g—:* b ~mad 2 5%

Instrumental Parameters Selenium Zinc
Lamp Electrodeless Discharge Lamp Hollow Cathode
Lamp
Lamp Current 210 mA 15mA
Energy/Wave Length 66/196 nm 63/213.9nm
Matrix modifier 15ug magnesium nitrate /5ug palladium  5ug magnesium nitrate
Spectral Band Width 2 nm low 2 nm low
Mode AA/BG (Zeeman) AA/BG (Zeeman)
Measurement Type Peak Area Peak Area
Integration Time 5s 5s
Calibration Curve Fit Linear Linear
Sample Volume 20uL 20uL
Sheath gas Ar Ar
Furnace Program
Dry 1
Temperature("C) 110 110
Ramp/Hold(sec) 1/20 1/20
Gas Flow(ml/min) 250 250
Dry 2
Temperature("C) 130 130
Ramp/Hold(sec) 10/30 10/30
Gas Flow(ml/min) 250 250
Pyrolysis
Temperature("C) 1100 1100
Ramp/Hold(sec) 10/30 10/30
Gas Flow(ml/min) 250 250
Atomize
Temperature("C) 1900 1900
Ramp/Hold(sec) 0/5 0/5
Gas Flow(ml/min) 0 0
Clean Out
Temperature("C) 2400 2400
Ramp/Hold(sec) 1/5 1/5
Gas Flow(ml/min) 250 250

Condition Reference : Modified by Running the THGA(Transversely
Heated Graphite Atomized) Graphite Furnace: Techniques and
Recommended Condition (Perkin-Elmer Corp.)
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Parameter Setting
RF power 1000W
Coolant gas flow rate 15L/min
Nebulizer gas flow rate 0.8 L/min
Auxiliary gas flow rate 1.4 L/min
Sample uptake flow rate 1.4ml/min
Sample delay 60 sec
Washing time 40 sec
Dwell time 40ms
Number of replicates 3
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8 IR & 4 475 2 ﬁ}ﬂ‘\?ﬁ SO

75 3 1R F 4~ 8P &

i 29 + 4
— E5 32 %
E gk 36 %
NN At 32 %
i 0%
3 100%
A 0%
3 100%
BT 1 A 0%
3 100%
g 6.67%
3 93.33%
2 46.67%
3 53.33 %
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A BERT PP B m A i EA RS

S Vi 2)
HELTFT ~ % RTRA D R R R TR R
x 100%
SRM 1598 Zn 0.89 £0.06 (ug/g) 0.93 +£0.17(ug/g) 104.0£19 %
A W ;?‘—
5 Se  42.4+3.5 (uglg) 41.3+2.2 (ug/g) 97.4+5.2 %
BRM Zn 9.6 (ug/g) 10.37+1.41 (ug/lg)  108.0 + 14.7%
A
5 Se 95 (ug/L) 98.10 £59.0 (ug/L) 103.2+9.5%
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210, F4e 2 RIRR DR IIZFR G & FL AR

# i 4e k& (ppb) R SIE & (ppb)  RIE RL 7 4k A (ppb)

% e 2 (%)

0 43.53 — —
16.80 59.72 16.19 96.37
33.60 75.99 32.46 96.61
50.50 89.22 45.69 90.48
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% 11. RE A2 R EdF> ‘2')-?“ ¢oa gk ’gﬁ‘\% (T3, T4)%
7R TR (TSH)k & & i - i

7 3 ke A3 A 2 T ¥ REFR

ER A S ’ﬂj&% 122.64+24.06* | 139.00+34.08* | 60-180ng/dL
(Ts) ng/dL ng/dL

gk Tk ’ﬂj&% 7.97+2.02** 11.18+2.67** | 4.5-10.9 ug/dL
(T4) ug/dL ug/dL

vk Elj& Tl % 1.79+0.72** 1.18+0.87** | 0.35-5.5uU/ml
(TSH) uu/ml uu/ml

* o F = A 42l

. I} 7T ];'Ln\‘/tép

LA AR

£ 21 L A4

7 Rg 2 4 B (t-test

=

+ 3 & B (t-test > p<0.05)
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