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Abstract The associations between serum selenium and blood lipids are still controversial, and
there may exist nonlinear relationships between them. However, there is a lack of relevant reliable
evidence until now. A panel study design was adopted in this study. A total of 35 women of
childbearing age were recruited and visited for 5 times. The concentrations of serum selenium and
serum lipids were measured during each visit to explore the short-term effects of serum selenium on
lipids. Statistically significant nonlinear relationships were found between serum selenium and total
cholesterol (P=0.005), high-density lipoprotein cholesterol (P<0.001), low-density lipoprotein
cholesterol (P<0.001), non-high-density lipoprotein cholesterol (P=0.01) and lipoprotein(a) (P=0.03),
respectively, while not for triglyceride. Only when serum selenium was within 80 — 130 ng-mL"', it
was linearly associated with total cholesterol. Only when serum selenium was within 80— 140 ng-mL™",
it was linearly associated with high-density lipoprotein cholesterol, low-density lipoprotein
cholesterol and non-high-density lipoprotein cholesterol. In conclusion, there were non-linear
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relationships between serum selenium and serum lipids in women of childbearing age. Within a
certain range of serum selenium concentration, the blood lipid concentrations increase with serum
selenium increasing in a short period.

Keywords selenium, lipid metabolism, women of childbearing age, serum, non-linear

association.
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1 BB-S I (Subjects and methods)

L1 WFFEX 4

AW FE R A5 3 1, T b4 08 2 T W R X HR S5 47 B A S X 4. B IR 0 R 4R
15—49 J8 % (10 4 M, ) AR 1 Be 24 40 BEAH S B R, AR 5T TP F X B I AR HE Dl 1) AR 1E
18—50 i % Z [A] B 4o 5 2) 76 24 4 25 /0 Ji A3 2 45 3) B0 O I 50 . o o o PR BS0HT 288 4518 1 e
I . BIFSE 0 G ) EL AR o 2 L 6 2 1T A SR TR 3R ), R T 2, AR SE T 2015 4F 2 2016 4FLiEAT
T S WRHVTJRAS, S &L A BE T R BOR T 805% F 3 Uk, ELAM T vk 5 B0 A IR o 504l 15 R Bl 2k 1)
35 4 B AL AE I WFFE XS AR BE DT I, 38 A (0] 45 3R ORI A X G2 LA RRAE A AR 16 2 A A5 2, Rl
R A VH A X G123 B K L, B3 50 J5 AR B i , JT6EAEAE—80°C VKA BA 18 4 (i F. Aol it 1
A6 50 K2R A W I 2 AR TR ZE 51 25 (A BT 25 (65 . IRB00001052-14084 ) , fIFFE 0T 42 MBS BIF 9% N 25 2%
F TG R,
1.2 SEER A
12.1 flTH

L7 78 G 26 vk 32 ) W JER 5 45 T 1R 3 3k A (ELAN DRC [T ; PerkinElmer, 32 [ ) £, i
FH 5 #E 1 375 ( ClinChek®-Control, Serum, level 1T, 8881, 4 [& ) ¥ 17 it 45 . J 45 AL Al oC K I & $4 (8 Ky
161.8 ng-mL™", ## R FEAY IS 2 % Y0 Bl (X91E: 103 ng-mL™", JE [l 82.4—124 ng-mL™"), [H ik, HiHE
LY S 1) S DN P45 B0 40010 L P XA 6 7 28 R 3 00 S (B A A I LY A O 28 1 2 A
R 1.0 ng-mL™", Jr A ARG 3o R 2 70 Jb Bt K2R A 36 T AR 24 g o S0 2 00 A 7, SE 56 ) R i BE b [ 3
1 INIE(CMA) FRifER R T T.
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1.3 Fitmik

100375 G G 2R e 2 R0 I i 4 A 174 9 B SR FH 62 85 (56— DU o 62 5, 268 = DU 536 850, B ML (Pys, Pys),
AR 9 435 B ) B (TQR) AT 434, J465 iR vk B 64T 1 SR W 507 460 L 4 T e P A 18 7y T 2542
H B — DB FERT QA Ry BEALRLON F R TR A O AT, FE RS T AR0% | IR 40 (BMD) | 2 8B R
JE AR AR X 2 AT BE AR A% 2R 5, 20 M I T it o6 280K 5 5 4 UIE F8 AR 0 26k B 53 40, s 1L i
il G 28 e B 4 BE DU A3 S B0 R < e i L A rp Rl m ok BEAL, DL IR EE LR R S I8, (i IR
BRI A BRI TG 2R AKF- 5 1A 7T RE A AR LR JCHK . B2l )T SCRT IR A A, ¥R —# 2
() A 2Pk S B . 76 23 BT il T 2 VR B 5 45 S INLBE 8 4 (1 e PR DCHK I, A 52 13 il i oC 2= 4 b —
A~ TQR ¥ BZ, IfiL i3 6 b A 728 B9 71 73 HE (PC%) J2 I 95% B A5 X 8] (95% CD ™. Fr A7 4l 70 B ¥ il R
4.0.3 %4 (R Foundation for Statistical Computing, Vienna, Austria) 5¢ i, ¥ % 7K #E ¢=0.05.

2 ZE B 59718 (Results and discussion)

2.1 AN ZERHIE

35 BAREIRE W Lo, 4 BG5S T 3 KHEYE, 13 A0 52l T 4 kT, HiAy 18 Aid 4 5E
BT A EB S BV, it 154 AR WSSOI B A L RIS R 18—46 R %, T AR Ry
(34.7+6.5) %, V-1 BMI i (24.4+3.3 ) kg'm 2, HiAJLAS B L3 1.

R 1L 35 HHWIA L EEASRE

Table 1 Characteristics of the 35 women of childbearing age in Hebei Province

FEAUEME Characteristics MNELF R /% )N
ARSI (bR 2 ) 34.7 (6.5)
BMI 1IEH (18.5<BMI<24) 18 (51)
AT (24 <BMI<28) 17 (49)
AT 17 (49)
JEAEHE
S 18 (51)
%923 N 35 (100)
R 5(14)
TA 8(23)
Rl FARANR 16 (46)
ML AR5 5(14)
HAh 1(3)
INFERUT 1(3)
wH 7(20)
ZHERE N
Ervp R 18 (51)
KEKL 9 (26)
TC/(mmol-L™") 4.4(3.7,5.1)
TG /(mmol-L™") 1.0 (0.7,1.3)
HDL-C/(mmol-L™") 12(1.0,1.3)
JID‘HEIK M (st, P75)
LDL-C /(mmol-L™") 2.1(1.7,2.6)
non-HDL-C/(mmol-L™") 3.2(2.7,3.9)

LP(a)/(mg'L™")

98.3 (61.9,211.8)
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2.2 MLIFANCE WL 5 s B Lok SCHk
TR 58 X5 2 11375 i JC 28 9k 1) oh A 80 (Pys. P7s) 9 112.5 ng'-mL™'(103.2 ng'mL™", 126.1 ng'mL™"),
IQR }y 229 ng'mL™". 1% 2 7] UL, Lt & W R Al fE IR 22 R &R, VS i oo R ¥k 2 5 TC. HDL-C,
LDL-C Fl non-HDL-C ¥ IEAH X, FLXF LDL-C £ 5 Wi 25 17 i 5 , i 70 2 ¢ B2 4 17+ 22.6 ng'mL ™', LDL-

C eI E T 7.66%(95% Cls: 3.13%—12.38%). fliC % 5 TG M1 LP(a) Z [ ) IR TC G0 112 7 L.

F2 TR S LIS
Table 2 Linear association between the concentrations of Se and lipids in serum

i ff T

PC? 0, 1
Lipids Model B P C% (95%CT)
AR 0.0064 0.002 15.84 (5.67,26.99)
TC
PG * 0.0051 0.02 4.50 (0.84, 8.31)
EN L 0.0015 0.59 3.52 (-8.67,17.34)
TG
PR 0.0013 0.65 2.97 (-9.29, 16.89)
PSS 0.0029 <0.001 6.86 (3.44,10.39)
HDL-C i
WG 0.0028 <0.001 6.77 (3.39, 10.26)
AR 0.0034 <0.001 8.00 (3.54,12.65)
LDL-C }
VEEIE 0.0032 <0.001 7.66 (3.13,12.38)
Sk 0.0020 0.02 4.66 (0.70, 8.78)
non-HDL-C .
PR 0.0018 0.04 4.16 (0.17,8.31)
R 0.0027 0.06 6.33 (-0.32,13.42)
Lp(a) i
TS 0.0026 0.07 6.20 (-0.40, 13.24)

RS T ARRY . BMIL ZHCE R | B RE (1 .
" adjusted with age, BMI, education level, occupation and location.

1 3 % U L Al 5 TC. HDL-C. LDL-C Hl non-HDL-C 22 [] & HE (R 0 A8, BT =, Mgk 4
I i, 375 76 G 2% 3 ) P o i e T 2 T R G R TG 2 1 P 7 B A A R A L 5 e g,
A FR 00170 [ B 2 4 S 6 v e BRG T 25V T e B S B v 2 1 R A PR R R R il 1B 1K, ik
S 17 R 4 A B 5 MR 0 2R AR SR BRL AR, S B i K S B UL R A G Tl 0 2K 5 M A Y S IR
FE R, Z2 TR0 T T AIF 5 K 0 I 3 AT -5 a0 Rl 7K S LR S0 18 200 R R DG b e AT ) 70 T i i R i 7
R G LR ) R AT RE S WK T B AIE TC A TG, [ B — 004 o o [ 2 47 A A BA S 95 & BRLEG R AT oG 28
W 5 1 8 A8 Ak SR G, T 53 NPT E 2% 22 L3 RN S [ AR 5 1 1) BRI ATE 5% DU o R & B DG B 1121 =221,
—J7 TH, =I5 BA GBI G Y 2 R A 1 ol R 0 0 2V B S L R TE AR OC, TR BAF 43 B X el OCER T
I F R, —Fhn] AR Y PR A RAR T R K32 IR IROKSE R, DASEZR Al o0 R AT 1 RE RPN
NIRRT R & 0 ol S A RN 0 — i, A WS $E s 598 B A B, Sk 28 R i i 6 DR £ G 2 R
SR A bR ), PR AE B AT BB AN SR — MR AP BR AR, X AT BRI EE X 2 AR A BB 5
55 W T A 9 4 R 2 SRR K B SR PR 2 — (88 g Ak, 2 ad X EE R AS RIS R AR AT G 2 e —
FE 225, KB W IR 75 A TES AR 28 AR B9 X077 0 G 28 1R B 340 o8 1 R R B DG BR A 25 22 L8 A S )
BCAT 55 P BB N I 3 AT e 2R Ik B, T 2 B 6 R S 1 T S AR N BAA, L R A T vk S H At
IEH TR Hve B 51K A WF 98 $ 78 Al 0 28 119 48 4 R s Y R A 4, DR LG i 5 1 T 1) S 386 T g 2 —
U B SCIR, A0 28 W B S AR st /= 4 ] R X I A et Js A A1) 5 g 24, 330 o 2 1 S Ik A v BB R[]
F 5% 25 S 22 AR A IR R 22—, DR 62 {6 308 el X M 975 76 24 704, 00 A5 SR 5 1t i ) AR 4 P DG B,

B2 L) SCRT IR A A AR, BRI T 2 e 5 1 =2 18] AT R A4 R 2R b S EK.

2.3 R IT R K5 MR R Lt SCHk

AR B (1), LI 4] 2 8, TC, HDL-C, LDL-C Fil non-HDL-C i 5 fifi j
W BE T, HSCIBE RO 1 k. Horh TC i non-HDL-C X 7 15 Vi B 2H vh S5 il 0 2 09 66 G2 2
X, HDL-C 7Efi%. Hr. s = S C 3R i QA Ge it & 3, LDL-C WFEH | Mk B Soc &R
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KIREA G713, 10 TG F1 LP(a) SRl A SR JEGE 275 5. 202 0 B AU 45 2R -5 2k Gk
SEREON— 2L, [FI AEL T AT LA Y 036 A 5 2% T LS Bs 2 TR] JC IR A AR M e &

TC [ TG HDL-C | LDL-C non-HDL-C LP(a)
04r 04r
02+ - 02r x
Q + + ) + + @ * + { +

o_._+ .......... Lo o -] 0] S A ...* ......................
02+ -02r

low middle high low middle high low middle high low middle high low middle high low middle high

Levels of serum Se Levels of serum Se

B 1 AT R R K5 R A G
(BERLJAAE [ ARRE |  BMI, ZHFE R WOl AmEdL; ** P<0.05. )
Fig.1 Associations between different levels of Se and lipids in Serum

(Liner mixed-effect models with adjustments for age, BMI, education, occupation and location; ** P<0.05)

TET YRR A A, i3 i oC £ 5 TC (P =0.01) . HDL-C (P<0.001) . LDL-C (P<0.001) .
LP(a) (P =0.03) Fl non-HDL-C (P = 0.02) Z [A] B () AE LA B0 ¥ LA e ih24 3 X, 15 TG (P =
0.66) Z [A] CEL AR LR MR S0 A HAF i h 247 X, 5 R LI 2. BRI 5, 10 AR R 52 2 I i 775 A e 28 Tk
(1) FF o 17T v, (L 3K B G AN > 0 G 28 W B A — o 3 BB PN ) A A . BROORAE 43 450 W vh AR e & B
(AR LR A I, I ] B2 R A g Vi B L v, T e 2 e R R — Y PR R AR A/, RO i 4
AR FEASHE 55, PR R R 2R 0 4R B Sl Ay AR 2 M DG IR, I SCRT TR A A 78 v (i = 2 42 1] 19 285 SR B
PR M T ER 5 IR 2 —FhIE M R,
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Concentration of serum Se/(ng-mL™") Concentration of serum Se/(ng-mL™") Concentration of serum Se/(ng-mL™")
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= 70] 1 1 1 1 1 IM 1 1 1 1 11 M 1 1 1 1 11
83 103 123 143 163 183 83 103 123 143 163 183 83 103 123 143 163 183

Concentration of serum Se/(ng-mL™") Concentration of serum Se/(ng-mL™") Concentration of serum Se/(ng-mL™")
B2 Iy s R O 5 e A AR 2t Gk
(BRI 4R WS BMI, 2 Z0E RREE WO AR AR H, MARARRT e BB AU Y 25 Jy 83 ng-mL™ AT 2 MR BE B 45 ISR HE AR vk BEAE)
Fig.2 Nonlinear association between the concentrations of Se and lipids in serum

(Generalized additive mixed models with adjustments for age, BMI, education, occupation and location. The reference concentrations of lipids

were concentrations of lipids when selenium was at 83 ng'mL™" )

FEZR 2 P 55 0 5 GG 4 FfAUIS FE b5 -5 02 B AR LR O O ()< U Y. o, il e
5 TC 1 80—130 ng-mL™" Z [AUEZMEIEA AR, 2 ML Al 0 3 ik BE i 130 ng-mL™" i, BEE 0
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FUPE A L TF, TC WG 060 28 A0 e 3 T w8 1T R ARG 224 10 335 A oG 259k F 80— 140 ng-mL™' 22 i) if, H
5 HDL-C. LDL-C 1 non-HDL-C [ B 5 £ M 1E A OGO &, X4 ML 375 A6 T 28 vk 268 i 140 ng-mL ™" A,
X 1L iR 8 s i o T T 2R 1% v R T v 1 AR ALK

REA: A PO SCIRAET T 0 28 5 1R 1 A E 2R M DG, 3 A s SCRR 34 4 /s I ¥ A 5 i 1 DG 2 3R
£ o290, L — 5 SCHRR Rl T R 0 A 7 AT T AR I A Lt oG I, R BRIV Al 5 TG LDL-
C Fl HDL-C B SCBX AT B ARZR YL, B ARAHI 5T 10 73 2 45 SR R B0 38 A Al e 1 S B, (Ll 3 Fh 4y
HRRAE ST K PR, 12 SCHR BG4 2 3 B v T AN 98 B9 4 2 58, ELAR IR 5w I 375 A e 3 e 12 Sk e v 1R
JEE 20 R AR B D, X ] BE SR ASHIE I 40 4 40 BT 25 SRR 8 ke I 4 1 S IR 1 R R 5 — e S
iRk D) 2R FH B ) 2 57 5 B 45 0 IR AT R ZR M ST, ARBIF ST ) SCRT AR IR A A AR 2 T 5 L SR e o —
2, W& T IMEMICE S TC, HDL-C Al LDL-C 22 [a] () £ e B AE — 22 75 BBl A7 A, BT 5
FH LB SE AR LANE Y, SR SCHR o e T ISR TR AR A M R 5 A U RANE —E 22 5, RRINFHHEZL
(A EICHE A T 2 — 2 B 522,

AHIFFE 1 47— 2 10 Jry PRk . AT TR I 35 AT T 28 e A i, HLAR IS JE AN I 75 20—26 2 5 #
50 JE 2 £, DRI RIF 5 45 R X Al UK e R b At A 0% B AR 1) Mo R i 2 B AL, ARk T
T 22 10 a5 A AT 3 BT LA % o A I G e 3 T ) v o e A 9 R A T AR DG S E . (E ARSI 5 AT — 2 AL
e, SREWTT TS L, 8 AT LABE SR G 8 B AR S ko B 38 5 X AR [R) A 5 6 G A T i A2 I 6, T LA
B D B R AR > B TE P ) 2 R R 2 DR 2 R IR A R, O LA X B I I 25k — ik AR E
FEO3 M1, — R BE sl T 0 AN AR PR 6 3 SC IR mT e T

3 %518 (Conclusion)

F L S AR S AR R AR S AR, — WV I A, B S5 T s R UD PA ml E 2 A R
Y TE T o ARATY 5 EA T B 2T, 0 SR AR 0 0 2R 94 B8 3 L AR Hh i — 2P B0iE — 3 ) SR O

Big: JEat A [ BA S 3 = 5F 4 (UL http://chinacohort.bjmu.edu.cn/) ¥ 55 5 75 5 A B B T AE 4 A8 (5 S I
SE B S T R A A 5 B
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