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MDI 5 £} & TSH-Z 43 75 5 8] “U” J 43 A 4 2 (Y=103.249 — 1.524X — 0.939X°, F=6.616, P=
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[Abstract] Objective To study the dose-response relationship between maternal thyroid
hormone levels in the first twenty weeks of pregnancy and the infant physical and neuropsychological
development. Methods In this prospective cohort study, a total of 945 women and their children
were included. Maternal serum samples during first half of the pregnancy were collected and analyzed
for levels of thyroid hormones by using the electro-chemiluminescence immunoassay. Maternal social
demographic information was collected by using the a self-administered questionnaire. Physical
measurements of newborns and neuropsychological evaluation of infants were performed by doctors of
maternal and child health care. Results The differences in newborns’ birth length and head circumference
were significant among the newborns of mothers with different percentiles of maternal serum (thyroid-
stimulating hormone, TSH) levels (P<<0.05). Newborns with maternal TSH level =Py or <<Ps had
significantly lower birth length and birth head circumference, compared with the newborns with
maternal TSH level between P—P; (P<<0.05). Newborns’ birth head circumferences showed an
inverted U-shaped association with maternal serum TSH level (Y=33.940 + 0.003X — 0.109X*, F=
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4.685, P=0.009). The difference in mental development index (MDI) of the infants at 18-30 months
were significant among the infants of mothers with different percentiles of maternal serum TSH level
(P<<0.05). Infants with maternal TSH level =Py, showed lower MDI (6.39, 95%CI: 2.29-10.49, P=
0.002) compared with the infants with maternal TSH level between P,s—Ps. Infant’s MDI at 18-
30 months also showed an inverted U-shaped association with maternal serum TSH level (Y=
103.249—1.524X—0.939X*, F=6.616, P=0.001). Conclusions Maternal TSH level was associated
with newborn’s birth length, birth head circumference and infant’s MDI at 18-30 months. Newborn’s
birth head circumference and infant” s MDI at 18-30 months showed an inverted U-shaped association

with maternal serum TSH-Z score.
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(China-Anhui Birth Cohort Study, C-ABCS) , % H{
2008 4F 11 H % 2009 4F- 3 H 76 I # 1L h E Zh A {k h
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(1) 1M 35 & 7R MR ¥ &R (thyroid-stimulating
hormone, TSH) . Ifil 7 7 & HVIR AR % (free thyroxine,
£T,) . I3 AL H R AR 3R (total thyroxine, tT,) 7K F 46
- 2010 48 10 7, 762 BUERL K7 50 — B I B2 e
o g BE il A AR 2% RO B s D E 12 (electro-
chemiluminescence immunoassay, ECLI) , i 7] H &
K F] DiaSorin 7y &) & fit (LIAISON Analyzer;
DiaSorin SpA., Saluggia, IT) , X} BA S Z2 11 47 1ML 15
HLIRISAER (TSH AToRITCT) KPR, TSH ARG
Fil70.004 ~ 100.000 mIU/L, HtNZE540.7% ~ 1.9%,
HEAASSFE A 1.6% ~ 5.2%; T,/ 0.100 ~ 10.000 ng/dl, it
WAL ] 1.1% ~ 2.4% L1828 5309 2.9% ~ 4.8%; 1T,
41 0.250 ~ 40.000 ng/dl, kN 2E 554 2.5% ~ 4.2%, it
)45 5347 5.0% ~ 6.0% 75 ISR 4 i 22 A (AR 9 1)
HRBRICR AR R 22 57, WOIRIRIR K- 5 %2 3]
Fffge ASCASAS I 7 2% BVE FR AR DL REAR AR Y 145
DL ESF R A, B HAR R
I3 32 BV AR At A I ] 55 22 07 TR 50
PRI, AR WF 58 AR 30 IF 58 N REARE ) 58 1 AN () 22 )
TSH T, AtT.HIZHHRE(R 1)

(2) 2240 LA ZE MG 1 A B R OUAG AR < R FH DA 22
% )L & J#& 2 5% (Bayley scales of infant development,
BSID) (rp =3 i 7 150 W 22 LR ) &k & FIRS #if
B RE , THERS iR JE 45 %X (mental development
index, MDI) #1 iz 3 & F& 45 %4 (psychomotor
development index,PDI) ., BSID F* 1990 4= i ¥ g £
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Fz1  BINVELURRIZEE TSH T, (T2 % 1E
ENGEA R Pis Ps P P Pis Py Pys Pos x s
TSH(mIU/L)
5~8 0.229 0.340 0.453 0.855 2.150 3.740 4230 5.140 1.370 1.302
9~12 0.010 0.056 0.254 0.675 2.148 3.107 3.819 5.065 1.265 1.309
13~16 0.039 0.206 0.519 0.963 2.295 3.172 3.770 4.340 1.500 1.111
17 ~20 0.296 0.411 0.663 1.190 2.890 4.030 4345 4.485 1.940 1.200
fTy(ng/dl)
5~8 0.693 0.808 0.873 0.956 1.170 1.262 1332 1.725 1.090 0.206
9~12 0.699 0.753 0.813 0.894 1.090 1.180 1.289 1370 0.976 0.191
13~16 0.705 0.745 0.785 0.855 1.030 1.120 1.180 1.287 0.932 0.158
17 ~20 0.626 0.661 0.703 0.801 0.950 1.100 1.180 1.240 0.847 0.138
tTy(ng/dl)
5~8 7.232 7.417 7.929 8.655 10.820 11.951 12.695 13.533 9.395 1.532
9~12 6.860 7.552 8.210 9.405 11.975 13.285 14.349 15.588 10.545 2.161
13~ 16 7.013 7.491 8.184 9.190 11.725 12.854 13.757 14.678 10.500 1.982
17 ~20 7.153 7.330 8.450 9.070 11.580 12.410 13.725 15.150 10.070 1.910

VE: TSH.: ML FURARIIES 5 T, : M7 28 FFORARER s (T 135 S HDIRARER
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YERE 14 . MDI A PDI 2 8 i [ A [RI4FE 5 ) L3 5
P x =100, 5= 16 BIBRIEST .

3. et TR A Z B HE A R T 4
— i 4% , K F EpiData 3.0 {4 # 37 B e b A 7 X
AL SPSS 21.0 Bt Ar geit o . SRHI 22
S HT EE B 2 B RS 25 TSH T, AT AL F AR ] i 43 B
(<Pys.Pss~ Ps~ Py~ Prs~ Prs~ Py~ Pos~ >
Pos) ZE AR = L A s A A I 4 ps (PR | B
K Sk D A4 L 18 ~ 30 A {41 MDI L, PDI fi4
ZE5t o TN UL IR 2 R AR R AR T BE
AH IR R AT 5558 L A B 45 S AARAR I 48 A
L) LI B 2G4 & B 8 A [ (R 500 18 S0 6 R, XA
5% A 2230 TSH T, 1 (T, 7K P AR 8 A F 58 A ) 42
FARAIY B9 2 H #4727 Ak [ 2= (AR &
{85 — 2 % b i 57 850 /A [8] 22 8 B 2% b o (4 s o
21, 9 DL ZE B 5F TSH FTL AT 1 “27 53 A
AR AR, LLAS A% I 2 38 A BN b 280 #h & 48
b AN AE bR, 22 il L K B T8 br 5 Bk AR FOIR R T
A AH DG HE b 8] 56 R I 08 B, e 0 B PR LG
TR T MR 0 5 2 R R SR/ e i, ik T T
U1 iy 8 T 05T L v B30 S A e AR L) UL R B
2k (fudh x L H95%CI) , LA P<0.05 254 G0t

s R

L —MAE O AR ILBEDT T 945 44 <2220 i
2, 4 (26.9£32) %, HipZr5 <815 73 A
(7.7%) ,9 ~ 12 J& 412 N (43.6%) ,13 ~ 16 J&] 363 A
(38.4%),17 ~20 8197 A(10.3%) . SCALARBEAEAT
KMUITR 212 N(22.4%) , sk % 282 N(29.8%) , K
L KU 1-451 N(47.7%) . FEENIAFIRA <2 0007
1575 N (60.8%),2 000 ~ JCHJ 308 A\ (32.6%), =
4 000 JCI1Y 62 N.(6.6%) .

945 £ R L AR 2E R R (39.0 + 1.3) JA], I
BB 506 4 (53.5%) , L 439 44 (46.5%) . #HiA:
L AR (3 4082 £4274) g, (I AE B KR
(50.0£1.0)cm, 3% 5 (33.9+ 1.2) cm, iy il (33.2 +
1.5) cm. 7684418 ~ 301 H 19241 )LMDI 4 (102.6 +
15.9)43, PDI A (104.2+14.3) %7

2. 2P AR R B RR IR T BB AH P 2R KT 5 B
JL A B AAR & B b 2 ] ) 351 1 S G 2 < 22 1
BEAR TSH K SF-AbF AR 6 43 B A 1A 0T 4368 1 1
LA B KRSk Bl 22 7 A St B X (p<
0.05) o ZEHIBEAR TSHAKT: =PosiibBi A= L AE B L
BHATSHAK AL T Pas ~ PosBBHTAE ) LEHI£0.35 cm
(95%CI:0.05 ~ 0.65,P=0.020) , 3k [ *F- 11X 0.64 cm
(95%CI:0.26 ~ 1.02,P=0.001) ; 2 B}A TSH /K- <
PsHEETAE LA B K UK TSH KA T Pos ~ Prsfif
R AR 0.37 em(95%C1:0.09 ~ 0.65,P=0.009),
SLFEPE41.0.39 ¢m(95%C1:0.04 ~ 0.74,P=0.030), 2~
HIRHA TSH KA T AR B 43 B 22 i A AR
TR A 22 57 BG4 L (P>0.05) . L2,
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2 7L AR 2 B L T R AR AR e AN ) 71 23 BEBFIAR I TSH AT, AT K (v s)

EiRLA) <P»s Pas~ Ps~ P~

Pos ~ Prs ~ Py ~ Pos ~ >Pos

FfE PlE

TSH
N 19 26 48 142
AR (g)
HAEHK(em) 49.84+1.2
AL (em)  33.4£0.6
A Mgl (cm)  33.242.0

fT,

N 22 27 47 146
AR ()
HAEE K (em) 500403
Ak Fl(em) 342+1.5
A Mg Fl(em)  33.0+1.4
tT,

NEL 23 25 45 139
AR (g)
HE B K (ecm)  49.841.0
Ak Hl(em)  34.1%1.7
A Mgl (ecm)  32.4+1.5

50.0+0.7
33.6+1.2
32.7+1.6

50.2+0.7
34.1£0.9
332+1.1

499+1.4
34.0+1.2
332+1.6

499+1.1
33.8+1.5
33.0+1.8

50.0+0.9
33.8+1.0
32.8+1.7

50.0+0.7
33.8+1.2
33.0£1.5

50.1£0.6
34.1+14
329+1.6

50.1£0.8 50.0 +0.6
343409 339+09
33.8+14 332+14

144 46 24 21

32944536 35001432 34161433 34071444 339741422 34431386 34971473 32971443 33111465 1.069 0.383
50.0+0.9
339+1.2
332%15

50.2+0.5
33.84+0.9
332+1.7

49.5+1.7 49.8+0.9 1.927 0.049
33.0+22 335+1.0 2.478 0.012
325420 335%1.4 1.046 0.400

50.1+0.7
34.0+1.0
334%15

131 40 22 20

35004300 32461505 33704468 33821435 34394414 3400+439 3315+512 33804393 33184333 1.412 0.187
50.1+1.1
33.9+1.1
333%1.6

502+1.0 49.840.6 0.988 0.444
33.7+1.0 33.6+0.7 1.185 0.305
333+1.2 334+£1.7 0.834 0.572

499+1.1
33.6+1.0
33.0+1.3

499+1.1
33.8+14
332+1.6

146 47 25 20

34061491 33641425 35471422 34311449 3383+417 34501443 3371+£430 3450412 3310466 1.274 0.253
50.0+1.1
33.8£12
332+1.5

50.0+1.0
33.64+0.9
333412

50.2+£0.9
34.14+1.0
33.84+1.0

50.0£1.1 0.391 0.926
33.84+1.4 1.642 0.106
33.14+1.9 1.485 0.159

50.1£1.1
33.8+1.3
333%1.5

TE: TSH: ML R ORISR 5 T ML I 8 ORI R 5 (T L S HDIR IR

ZEREER TSHOK-19 Z 5358 L H A= e Sk
S IR0 B U7 R A B K (Y=33.940 +
0.003X — 0.109X*, F=4.685, P=0.009) , 1k 7& % %k
R=0.941, WA LE R (B 1) . 42 8RR
TSHK V-1 Z 5y 53 L A S 1K B AR E R
M Z B A R B, A2 I REA T A
T KA F AN A 53 B i 22 1A HL A AR AR
AR B AR S AR IR R 25 S e R S
X (P>0.05).

340
33.8

— 336

£

S 334

= b

it — Lk
=308 e 95%C1
32.8f

32.6
0? 1 1 1 1
2.0 -1.0 0.0 1.0 2.0 3.0
7/} (TSH)

B gl L A Sk B 2 R o 3 2 F IR AR R
(TSH)-Z 43 iilA — ik 2.

3. R FUIR SR D REAH DG 2K -5 2 Lk
ZoRE M R 2 B R R RN O FR < A B R I
TSH ¥ B b F AR [F & O Be R E T 43 W i35 7= ) LTE
H2E T 18 ~ 30 H #8I 1Y MDI 5343 2% 4 Bi it
Y (F=2.099,P=0.034) ., ZHH}{K TSH K <P,;
5 =Py ], HJ5 A4 MDI - 341553 (97.3 43) b BEAE

TSH KA T Pos ~ Pos SR AR 1545 (103.7 43 )
1% 6.39 43 (95%CI:2.29 ~ 10.49, P=0.002) , {HZ2H)
BEfR TSH e B8 b R[] B 40 B 243 T 43 W 1) 34 7=
JLTE A2 )5 18 ~ 30 H S B () PDI #5343 22 5% o 40 it
RN (P=0.994) , ZEHABEK T, (T AL TR
A B A A B RS 18 ~ 30 A il ) MDI
PDIiH5r 2R g2 X (P>0.05), W33,

IR TSH K-/ Z 43 52 4 )L 18 ~ 30 H
U4 Bt 8 MIDI 543 7R 52 B (g 980 < U T A A (Y =
103.249 — 1.524X — 0.939X*, F=6.616, P=0.001) ,
P RER=0.935, &G ILE R & (K 2) . T
ZE I AR TSHOK 1 Z 43 5 224011 18 ~ 30 J i 1
(1) PDI A5 3 I A 52 e 40 A 455 25 ZE B B4R £ (T
K Z 5 5321 18 ~ 30 A i3 i) MDI, PDI 1543
PIANR I A sia

15 R

AHFFE B, 22 20 R AT 2200 .58 TSH /KF- 558
Az LS A s ) B RN S FELAH DG, R A B RSk T 7
2 B LE TSH 7Kk T AR R 42 8 <Ps 5 = Pos
LA T YA, $ R 23 22 1 1L 3 TSH KT
R, B o m G L R R . X TR i 221
1Ly TSH 5 A 25 B AR M iR 8 & (human chorionic
gonadotropin, hCG ) /K-S # i 1] 5¢ 2, 28 hCG
WP A 2 S BUIR LIRSS, T 0 e B 1) hC.G )
FFTR R T BB T HE 9 fe 5 PR 2615 38 Wl g 5 4 4 IR
WRRLENR LB B S R eSS AR A h A



- 184 - PAETA TR A2 20194F 2 A 55405552 Chin J Epidemiol , February 2019, Vol.40,No.2

&3 LA 18 ~ 30 H I H NG #iUL B SRR 0 (e 2N ) 71 73 BERFIAIL T TSH AT, AT K (v £s)

*E*/f\‘ <P25 P2.5’“‘ PSN PIU"‘ PZS"‘ P75”‘ PW?"‘ P95~ >PU7,5 F{E P{E
TSH
NEC 20 19 40 116 383 121 34 20 15

MDI 97.5+17.7 103.2+£16.9 107.2+16.1 103.0+14.6 103.7+16.4
PDI 104.7+13.8 1043+t15.6 105.9+13.5 104.3+14.8 104.0+14.6

T,
NE 19 24 41 116 392

MDI 102.0+£16.6 99.7+14.6 103.1£13.2 100.7+13.8 102.9+17.1
103.7+13.7 103.2+12.7 1043+14.5

PDI 105.14+14.3 102.7%9.0
tT,
NEC 18 22 40 109 378

101.1£15.5 9724133 956+122 99.8+14.6 2.099 0.034
104.3+14.1 102.4+13.3 1043+10.1 105.8+12.9 0.175 0.994

111 29 19 17
103.5+14.9 106.7+16.9 1023+14.1 99.7+£14.6 0.675 0.741
104.5+15.6 103.2+17.4 104.6+16.3 105.0£10.4 0.392 0.925

123 41 18 19

MDI 98.4+11.3 100.1£16.0 101.9+17.3 102.2+14.9 102.4+16.2 103.8+16.4 1043+157 107.4+11.3 100.7+18.6 0.625 0.757
PDI 101.4+10.7 108.1£18.5 106.5+12.6 102.8+13.3 103.4+14.2 105.7+15.6 1043+151 107.2+11.0 107.9+12.3 1.129 0.341

T TSH: I fE R AR SR 5 £, L U7 S HORAR 22 5 T L5 B HUIR IR ER 5 MDA #l & 554, PDI 12 Bl & 54K

1101
105

= 100}

FitR S
b

0F  — il RN
...... 95%C1 .
85
//
0{ 1

-2.0 -1.0 0.0 1.0 2.0 3.0
7%y (TSH)

E2 40018 ~ 30 H It e ah &k RSB S 22 AR
T R IR & (TSH) -Z 43 194 — ko7 ith £k

ORI O RIS o, 22 113 1T,
T KA FRR A 43 BE A, Loy W o8 A
JUH AR B Sk BRI LAY 22 5 B 80 124 8
X, T W20 13 TSH 8 FRAH b £T,F0 T 45 b
X L& B R K, il BE5 22 TSH /K F-5 hCG
AKOF R I e R, T B 2 i
RARTRESH X IR S AR L& & P A R ] i i (1 5
M St A s A5 Rl 2 i TSH T,
tTs 19 Z 50 58 A2 J LA 28 0 A sk A 0 22 48 A 7] 1)
PG S KB, Z AR S TSH K- 5584 L
Hh A Sk B S B UV 0 A, 2% B 4 0 RE 4R i v
TSH K- i s fm T iR L& B a7 AR R IR
M) , 7R 2 ) W) 2 4 ot 35 45 R R 2K, e
TSH /K, X T2 R AR DI RE 5 0 3 45 746 43R
SR LR B EA B IEH .

E— R I R HR R T B S5 B 4 L 2
R pi & B B3R 8 RN O FR kB, A BB SF Il TSH
K5 JE48 18 ~ 30 H#EHT Y MDI G R %Y1, it —2
AT BN AR TSH IR B IR (<Pos) Bt 75 (=

Poo) 1A 0 IR BTG 7 ) LAE A2 IS 18 ~ 30 H i I 1Y
MDI 223 TSHIKAF-4E T Hr A5 7K (Pos ~ Prs 2Z 1))
M2 I8 6.39 43, St AEWFFR A R 17 X
ZP AP HUR IR Z 00 5 5 AR 2K bl & e 6 b
KFR B BT kG R 2 0y s R
2 RESE ML TSH Y Z 93 > 1 (> S % HE)
Pys) , 241 )LMDI 35 T B BEHCAH W 2 5 24 TSH
(1 Z 53 <-20F (<ZSH{EM P.s) , 224 )LMDIF353 75
FRR I R, 522 W RHA TSHAK - 584 )L AR
Sk Z A ) 6 R —2 . FEMA R 2Z 0T, iR )L
TG ¢ 8 e s R R 22O TRRAA, I 4 10
FOIR R Z NG LB o & 2R i 5 1 HUR BR R AR
G ILAIZ R G0 E T UG I PR 28 FR N T
(rain-derived neurotrophic factor, BDNF) ¥ ffi N7}
HZ B FUIRBR DD RE AR T T S BUR U 5
BDNF & [K] 25 2 H R AR S ™, IR AT RS2 e fifs
JLRZ i 5 ) CAL XKEUR 22 e SOIRTE AR, IF
S J A IR i 2% 52 1 4 PR 1% e 38 Fe A2 P g Y
L
AW YT ANHE BRI ERA T 2% 20 Jil Py 6
TRHUIR BRI 5 B2 401 LIRS S b 24 & & 70 £ L
WEGFR , LLZ S A AN [) 22 Ji] 4 R R e B
S0 S I K22 1045 HUR IR D e b5 A TR
HEZE 0 (Z 53 ) B A, vl AFDR VA Bt 1 1 A 272 ] R R B
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