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Abstract

Objective: To analyze the loading of trace element manganese in different ages and genders, and
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provide guidance for the deficiency/overload of trace element manganese. Method: Mass spectrom-
etry was used to detect 51,446 whole blood samples, and trace element manganese data were ana-
lyzed for different genders and age groups. Result: A total of 51,446 samples were tested, with an
overall average of 14.498 p g/L; The mean of trace element manganese in the elderly group (Age
60+group) was the highest (15.08 ug/L), and the lowest (12.64 pg/L) in the Age 51~60 group. Ac-
cording to Kruskal Wallis H test, P < 0.05. There are statistical differences in manganese load among
different ages and years, with the male group (13.88 pg/L) having lower levels of trace element
manganese than the female group (14.73 pg/L), P < 0.01. The highest manganese overload was ob-
served in the Age 31~40 population (27.72 pg/L), which was significantly higher than other age
groups with statistical differences (P < 0.01). The average value of manganese showed no statistical
difference between different genders and years (P > 0.05). Conclusion: There are statistically signif-
icant differences in trace element manganese load and positive and abnormal conditions among
different genders and ages. The population with manganese overload is mainly the adult group. The
results of this analysis suggest that some age groups may experience manganese deficiency or over-
load.
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Eh(Mn)TCERAE H AR A BB AAAE, R AERPYLIAIE H AL SR D e P 5 I T R [1] [2]. kR 1l
R ERNAR A Z Ak, WO 5 55 T HE AR DY, AR BRI Ak B s YR FE RN SR BT T BOHAE A N B AR
PP B R BN O AP LA PRI e S5 R Seid ARG [3], B AT Bk oy Ho At R el e A
AL, AM-SBOELEZR IR AE[A]. 3RS R,  RBUIT 7T 0 N A 3308 R AT g H LA i R 2 BT A
UL, DRk, AHEFE B HT 51,446 BIHLTCEATIATIR, AR WA FEEES . ASFPER A
MEITTRMBENER UL IR EHL, ST RFRBA S & 2R S %,
2. BMERE
2.1 —RRZER

211 MIRIR

AR FREANWIILAE 2017 4 1 H~2019 4F 12 A H#rTIHUN G300 2 5008 S A M ks A, il sy
HTT 51,446 BURIINSE R, b B 13,972 5, <otk 37,474 7, 4E#% 22.99 + 1433 %, /MU0 %, i
KRS 116 %, BIRBWNLA . AFFFRIETERE S 6 H, 5l aid0~7 ). F/441(8~<18
). AL (19~<30 % . 31~<40 % . 41~<50 % . 51~<60 %). E4L(>60 %). 7> B AFE R . A
SRS BRSO U R AR AT G 2 A i R AL EE
2.1.2. IRAERESHEN

AR MGUEARA, ISR RALET N GRS, I IR AR E AT A2 2Pt . 163
M FE KA A bk o RRAL,  FHH R Pt o R BRI Ik =1 ml, SRR S =k, ORIEMLR k.
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RIEAET 2C~8CHAGRAFAT A BEIZ o 1A HIFEA HUGIR BOR N 53 T (PR BORR 45 55 B 1) X
AHEATATI -

2.1.3. 8E[X|g
AW AR ITCREN S H X M@ T 2007 4, S5 0N 6.6~21.6 ng/L.

2.2. (LEE5RH

JRIEAX (Agilent 7700 HLBHE & 255 AR I (ICP-MS));  FESRRRCN 0.1%EEZ N Triton X-100
% 0.1%, HARER (LS4 H Thermo Fisher Scientific (3% &), Triton X-100 ¥ Thermo Fisher Scientific
(GEH), Al (18.1 MQ-cm) FHASZIE = KL A #ll o FRARHEABCR I E T ERHE I A R TR R
2 i 4 E 111 5k (Bio-Rad) Lyphochek® Whole Blood Controls.

23. /F&E

A b AAG B bR AR, hr A B T iR o LIRS), FIRE S PR 1:19 ARk R REAS, T
UIR e 2 i % 1R S), EBE R BAE R is S Bt AT A . {58 554 (Agilent ICP-MS 7700)iE4T
FRAKEI, FFHUE ST, MR EHBITIEN, A SRR 1R 5 AT REAAE I, 78 HEAT REA I 52 BT
o PRAER R ST R AE IR 28, 2k 2% > 0.995.

2.4. FREEH

RS FESROR AR TR L, BEAET M BLRESR . FEARPURN AR &7 H A OL, AN FEASAS U AT
RAMFREAT 22 A, AR IS 52 2 A S (RS et Ol AERS I RE rh A F ey s AIRIR
(B2 A AT B AR, DAHERR AR A MM 45 2R, [ ™A% AT R A AL 2E

2.5. GiESh

MR TG RS R UL Excel AN FH, SPSS 20.0 Bz F4uit/#r, Hduihs P EhriE 7z
(Mean = SD)#& 7, 2 418 LLHCR I L K R T7 22 0 #r» ZHIBI M 9 LT LSD ik THECEUE R Al 26 (%) s
M A RITRY . P <0.05 g RAEGHFE X, P<0.01 Zpngiitsmd LRE.

3. 4R
3.1 WETEEZRNERKESH

£ SPSS20.0 %t rhoxt 51,446 45l & 70 2 diAa I 45 FEEAT R e, 45 5 03 1. AR 4 SR -F 346 14.498
ng/L; ZHE4(Age 61+4H) i oo AR I A ME 5 =1 (15.08 pug/L), Age 51~60 ZH % {%(12.64 pg/L), % Kruskal-
Wallis H £ %, P <0.005. A AR B B A it 2 5 T3 1E4H(13.88 ng/L) & e R IK T L1 2 (14.73
ug/L), £ Wilcox f54%:, P <0.001, MHFFEBAFMERNRECERESEAARIIEES.

3.2.51,446 BIZFHENE N RE S BERIZFR HHL2HIEEE

SRR 1. EREFRRE AR Y Q1~15 IQR B Q3 + 1.5 IQR), & ShriRHim{t (Rl H Q1~3
IQR 5 Q3 +3IQR), ML R NS HIX B 1A B R RAEE 1 ] AR & 55 45 R B B E A
et (L 7E A AT (Age 0~18 ZH) X A SZAG 5 T BN AR o SRR A AR IS B 0 B A4 e fu PR R B B\ IR e
B ER. i 8 =2 Age 30~40 AFE(27.72 pg/L), B & & T HABER A, H 422 5(P <0.001).
B AT YL AE S R S R4 22 TR LU TESE T 2 57 (P > 0.05) . HoAth 45 5L L3¢ 2.
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3.3. HEIERAEMIIMETRERSBERELE

AR EERE AR R e R S E Il HRI G 45 R W% 3, Age 7~18. Age 19~30. Age 31~40 Fil
Age 61+4E 5 Bt i) 2 18] 22 57 1.2 (P < 0.001), Age7~18. Age19~30. Age31~40 ZPEEHE & T Bk, Age
BL+FR B M m T L (P < 0.05), HABFREBRAGRTESR . FFERHMITEIFRZIE T L2 MTEZESR .

Table 1. Statistical results of manganese content in different age groups, years, and genders (ug/L)

1 TEFRER. TEFHMARMIEDR EFITER (L)

il FEAEL B HME ik 22 F P14
1 Age 0~7 12,321 23.95% 14.94 413
2 Age 8~18 19,843 38.57% 14.49 4.25
3 Age 19~30 11,507 22.37% 14.05 4.18
FIER(R) 4 Age 31~40 1423 2.77% 14.42 5.48 48.911 0.000
5 Age 41~50 981 1.90% 13.22 3.90
6 Age 51~60 743 1.44% 12.64 3.69
7 Age 61+ 4628 8.99% 15.08 4.12
1 Male 13,973 27.16% 13.88 4.05
P 202.866 0.000
2 Female 37,473 72.84% 14.73 4.29
12016 29,181 56.72% 14.48 435
G 22017 17,157 33.35% 14.84 4,14 104.537 0.000
32018 5108 9.93% 13.47 3.75
Mt 51,446 100.00% 14.50 4.24

Table 2. Statistical results of manganese deficiency, normal manganese content and overload content at different ages (nug/L)

# 2. FRIFRGERZ . BEEEESTHIESRUTER L)

o B G AR o T AR ERit AR
(B kel $9M8 HRvE2 F (P ) REACKL M8 FMEZE F (P ) FEAKL I9M8 H3E2 F (P f)
Age0~7 12,321 12 583 053 11,788 14.45 3.05 522 2623 7.64
Age 8-18 19,843 34 562 0.75 18,754 13.91 3.29 1056 25.00 5.29
Age 1930 11,507 32 569 0.95 10,952 1352 3.28 524 2565 3.86
E(ﬁ;)&Age 31~40 1423 (gzgg% 1322 1339 3.33 (705.610108) 102 2772 9.28 (gzggg)
Age 41~50 981 958 12.91 3.24 22 2659 6.18
Age51~60 743 6 563 045 720 12.41 3.12 16 2534 3.92
Age 61+ 4628 2  5.80 4378 14.45 3.00 246 2626 5.17
. 1Male 13973 30 585 054 1,75 135621354 3.12 145103 380 2673 899 ;797
2 Female 37,473 56 559 085 (0285 353101410 326 (0.000) 2108 2545 505 (0.006)
12016 29,181 38 5.88 0.64 27,758 13.91 3.24 1386 26.04 6.80
YEfy 22017 17,157 24 585 0.65 (gzggg) 16,178 14.25 3.20 1(30088)3 954 2515 4.40 (g:g%%
32018 5108 24 519 0.87 4936 13.16 3.11 148 2516 3.68
it 51,446
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Figure 1. Distribution trend and abnormal value of trace element manganese content results by age of subjects
1. ZRENERRASELEREFRITELERFEE

Table 3. Comparison of positive and abnormal manganese load results by gender and age groups
3. TEMANFTEIFREEREEREERLER

P . o &K (ug/L)*
bbie B i) - i . 2l Pl
(%) FhiR = [ (%)] EE[51(%)] fih i 2 [451](%)]
1 Male 6755 8 (0.1)a 6486 (96.0)a 260 (3.8)a
1 Age 0~7 3.084 0.214
2 Female 5567 4(0.1)a 5302 (95.2)a 262 (4.7)a
1 Male 1215 8(0.7)a 1198 (98.7)c 8 (0.7
2 Age 8~18 36.579  0.000
2 Female 18,629 26 (0.1)a 17,556 (94.2)c 1048 (5.6)s
1 Male 2108 6 (0.3)a 2092 (99.2)a 10 (0.5)6
3 Age 19~30 49.401  0.000
2 Female 9400 26 (0.3)a 8860 (94.3)a 514 (5.5)
1 Male 467 460 (98.7)p 6 (1.3)a
4 Age 31~40 17.979  0.000
2 Female 957 862 (90.0)p 96 (10.0)a
1 Male 399 394 (99.0)a 4 (1.0)
5 Age 41~50 2.347  0.213
2 Female 581 564 (96.9)a 18 (3.1)a
1 Male 382 6 (1.6)a 368 (96.3)a 8(2.1)a
6 Age 51~60 2.854  0.240
2 Female 360 0 (0)a 352 (97.8)a 8(2.2)a
1 Male 2651 2(0.1)ab 2564 (96.8)a 84 (3.2)p 29.125  0.000
7 Age 61+
2 Female 1975 0 (0)ab 1814 (91.8)a 162 (8.2)p
Mt 51,446 86 (0.2) 48,872 (95.0) 2488 (4.8)

TR T ER, b, )FRRFIE S B T4, AL 0.05 LRI RE E R .
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34. TEFHBMANEHEBLTRESEERTELR

ARG ) e e R B B BOR LG 45 R AL 4, = ARG BUEA 2 M Z 5 22, BT
T, WEIEASGIHEZERP <0.01). NEEMEN MBI TRESEA RSS2 ER, 4
[b#% P <0.01,

Table 4. Comparison of results of iron trace elements in different age group under different genders

* 4 FRIFHTAEMAINETRESEEREHEER

X B B KT (ug/L)*
A el Ak () - - V! P1E
ERERZ [51(%)] IEH [151(%)] ER B 1(%)]
1 Male 5987 2 (0.0)a 5770 (96.4)a 215 (3.6)a
12016 14.286  0.001
2Female 23,195 36 (0.2)a 21,988 (94.8)a 1171 (5.1)a
1 Male 5547 16 (0.3)a 5400 (97.4)c 130 (2.3)p
22017 86.806  0.000
2 Female 11,609 8(0.1)a 10,778 (92.8)c 824 (7.1)
1 Male 2440 125 (0.5)a 2392 (98.0)a 37 (1.5)
32018 16.799  0.000
2 Female 2668 12 (0.4)a 2544 (95.4)a 111 (4.2)p
it 51,446 43(0.2) 48,872 (95.0) 2488 (4.8)
* AT AR EE(a, b, )RR & K74, HELHITE 0.05 L ETE R E R

4. g

HRKERPSAZNERTEEL —, WRENELEMRTEB]. 5 SN % 4 % F
T, S5, BSHRIE AR = KRR, O 54 KREBH%, EREIKEERS 516 IL0
AR B [6] TR J1 R R BT R B IR LR B L, EE R AR (8] @ AR AR
B ST IIR, TE 5 (05 o B AT B AAELO], (RHE LRI . B 4 S A a4 s T e B 1)
A TG 2 RE RO Y 20 W Y T R RS 25 (K AR e, R ORI A4 2 — (100 A MR f e
FKEEEE), RN T R AR T RS RIENE A s 400 B8 G T i 5 30 P s 30 R s 36
(GNRH) &% (IR I8 2 (FSH) . B R E(LH), MRS IR IO E W, REMTiHe, Mooz, ik
A ERI1]. @ 4 SMEEHIE12], 2 50 A ORI AR IE %R0, 7652 5% DNA [IE % 26 R
FEAEFI[13]. ©® 4R 2 FEEE MEIALBURAM[14], WARIRRRICES . SRR . KSRGS, ARSI
WIBALERIOZLR RSy, T 1k Bt AR AR E[15]. © 455 IS Wi A a5 A SE[16] . 4 Bk ¢ 1 G
T (948, SR IR TR . R4, (CRE T 2 A AR G405 L 0 R T A R A L S 0 o R 7
BERI[L7]e (R, 3o A (O R o P V) 2t O I B P A0 B 1 i S o P B
SR E AR . Wl EPRS SRR, bR AT RN I BRSO (S, T R
ST E R SEOUT:. — SRS L, WERD TR . IME, DURBI R . R
MR Eh AT, W E AR L T 10 3~5 E IR, R AL R . SR, 0. BEREL . £
e LR ASEGELAE, AMEIREERT . T2 08 . R SE[18]. BB RIRE, SHILE E s
ThEERERS, WA IR . RS THE . FAREE R AR . M TR mMmE R, Wil
WA RRGAHE, AR I, BRI A SRS IR

SRS S BT B AR R AE R B TS . R, BT AR AR AR I B R I EHEAT R TR
FER R A HX AR B B BEATER T ORI, T AT P B 2 i i S P b, AT M
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W ELSEARIRAS o ICP-MS &4t vz N T s A, PR A I U v o JBFE AR SRR A, L
FRIEFIRE[19] [20]. ASIRIGHTIARF FL[21] &I, AR FER RMETCRSE R E R Ak, &
IR ICP-MS J7 i MR e AR AE AR R S RE RS B2 A B % X 0 25, N ICR S BRARRE
ST iRt 2%,

ARRILSHT T 51,446 BIFEA, LR SAREIME A 14.498 ng/l. AWFFREER TR, 31 £~40 & M0
s T HABER 4L, TTRER 31~40 % ABHE R A TAFNLAEN Mg, AUNEZIIERE, SEURMAIF X
B, RRAE AN TR A, X R BT RN TAEGRAE . Eshinti s S RSB B R m, i
BRI R A R D @A R PEVE R, PTRE(R I LR E AR B s 5, 31 %/~40 5 ABFIEAL - T-H
BB RGNS, KPRZETRSBENEER. St MECRESEEHR =N ER B Z
2, TR T 5 St sk i[22], MEBER nT SR ER IR B s, Lot KT
FRIME S 2R TT e e (e BH AR A B B 2R . Zhang Z5[23]4% 1 T EAR K 6~12 % JLEEARK IS R, K IME
Bl HIX . ERSE Y (a2 R B G G T Zeng ZE[24188 1 T R B Lok ) R e R AT AK
PR ESR, SRS R .

5. &g

LR PR, MEITCERMAAANFER . AFEER B ER . WRE TR N AR SRR,
5 BN AN [F PE B FAE RS BE A I 225 (X [R), HERih = 0 BTSSRI, 5 R T B IR 1)
FEETE, IR R O R R I .
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