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1 E BHH TR0 S ALEFABELRELELE A, DEKFEMNEREFTHIN, THLER, Fibfiy
T4k KR, iR WS 2020 5 12 A ~ 2021 11 A AR TR EERES 2 043 4] 60 ¥ v EEA
e F A, DAERF, RBER ., FibfeF Wit iToa0M, R 2036 FABHMRLELEFTA, DFE
K551 A 438.20 (328.40, 563.00 ) ng/ml, 13.70(9.70, 19.55) ng/ml #= 8 311.40(6 430.50, 10 602.70) ng/ml, #Z / FE
F 5 H 19.43%, 92.61% F2 10.13%, FRRMEA G %A X AFREKRFAEZ | RERLEZFHRGEITFEL (Z=
~1.37,-0.27; ¥’=0.49,433, ¥ P=>0.05), kA ZD KPR TIMR, B2 25T, £ZF9A %+ FEL(2=-6.72,
V=438, P <0.05), FRESHMAGYgEEEA, DRKFELEEEA, D, EW58Z / REFIKZFHALRITFEL
( H=40.82,18.21; »'=35.20,20.08,23.39,3) P <0.05) , 70 # A L EALEA 5 Af D KFHMAEFHIEKE THRALYE,
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Analysis of Plasma Vitamin A, D and E Levels in Beijing Elderly Population
LI Min, SUN Jiang-man, MENG Xiang-zhao, SHAO Yan, HAN Yu-xia, YU Hong-yuan

( Department of Clinical Laboratory, Beijing Aerospace General Hospital, Beijing 100076,China )

Abstract: Objective To investigate the effects of age, sex and season on the levels of vitamin A, D and E in plasma of the
elderly population over 60 years old in Beijing. Methods Plasma levels of vitamin A, D and E in 2 043 patients over 60 years
old who were admitted to Beijing Aerospace General Hospital from December 2020 to November 2021 were retrospectively
analyzed and grouped according to age, sex and season. Results The plasma levels of vitamin A, D and E in 2 043 elderly
population were 438.20 (328.40,563.00) ng/ml, 13.70(9.70,19.55) w g/ml and 8 311.40(6 430.50,10 602.70) ng/ml. The
deficiency rates were 19.43%, 92.61% and 10.13%, respectively. There were no significant differences in vitamin A and E levels
and deficiency rate among different genders (Z =—1.37, -0.27; x’=0.49, 4.33, all P > 0.05). The vitamin D level of female
was lower than that of male and the deficiency rate was higher than that of male with statistical significance (Z=—6.72, y’=4.38,
all P < 0.05). There were statistically significant differences in vitamin A and D levels and deficiency rates of vitamin A, D
and E among different age groups ( H=40.82,18.21; 2=135.20,20.08, 23.39, all P < 0.05 ) . Vitamin A and D levels of people
over 70 years old showed a decreasing trend with the increase of age and the deficiency rate increased significantly. There were
statistically significant differences in vitamin A, D and E levels and deficiency rate in different seasons ( H =75.50 ~ 225.87,
1=21.41 ~ 7094, all P < 0.05) . The lowest vitamin A level and the highest deficiency rate were found in autumn. The
vitamin E levels were the lowest in spring and deficiency rates were highest in winter. Vitamin D levels were lowest in winter and
deficiency rates were highest. Conclusion The deficiency of plasma vitamin A, D and E was common among the elderly in
Beijing Area, especially vitamin D. Vitamin levels were related to gender, age and season.The elderly should be encouraged to
supplement vitamins reasonably to meet the needs of the body.
Keywords: vitamin A, D, E; liquid chromatography tandem mass spectrometry
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1.1 BFRar% %8 2020 412 H ~ 2021 4511 H
FEAL LR B BE Bk 2 I i T A K A, D, ER
M) 60 22 K L 4 A 2043 4], Hod B 4E 956
B, k1087 fl; 4F#% 60 ~ 95 %, FAER /> H
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1.2.1 {Y#%: Waters TQD &5 ACQUITY UPLC &
AR BT, Agela AWAY, Eppendorf #&
5, Eppendorf =¥ VR ES.CHL, Milli Q HE4iKAL,
1.2.2 &K S-S WHIFRIES (Sigma 2~ F] ) ;
- E A, EMNER (Sigma /AH] ) 5 4E4K D2,
D3 bR (CIL 4w ) 5 W, R, IECke (3£
ThermoFisher 2A#] )

13 F&

13,1 FEACREE: PR EiECRIN, 2 h N
BDAEINIE, — 20 CHRAF

L.5ml B.048, i 20 w LIRS WAREW , IATEIR S .
£ EREOEFRINA 200w BB, IRFIRS. &
HBRULE R IIA 800 w1 IEC A, WiEIR2S) 10min,
TE 4 °C S 13 000r/min A9 5% 44 T B5.0> 10min, W HL
6001 LB TH B L&, ARt A
100175 g/dl HEESRE %S, 4°C , 4 200r/min 5% T
B0 Smin, B 80wl W LG,

133 HIWitrdE: AELBE4EAER A, EMIER
BHAESY M K. 300 ~ 1 200ng/ml, 5 500 ~ 18 000
ng/ml, NXT4EA 2= A, E B2 B9PEM AR EAR
— B, AR IR TR ENIEE S EET R
FIE R Z ) AR, & T IEW S % E E R e
ek, HErEPR. BN Z2E8W0 L 5008,
250HD < 20.0 ng/ml HZEAEZRE D=, 20.1 ~ 30
ng/ml AR D AR, 301 ~ 100ng/ml YR
D s P,

1.4 %it$F o4 KH SPSS 22.0 HEATEE /T .
F Kolmogorov-Smirnov test #EAT1IEZAMAGE:, 1IEZS
SRR R 8L £ frifEZs (xxs) FUR,
AR IEZS oA B R FH P8 (Ui G D) [ M
(Pys, Pys) 1m0 ST AE A Y HE 35 Mann-
Whitney U #3835, 252 A AR K H Kruskal-
Wallis A K555 . 41 [8] LR R R, DL P < 0.05
REERAH G FE L

2 HR

2.1 BARERESL W 1. JEREI 2 043 £ 60 %
VI E#ANIMESEEZ A, D, EKFE, Hik= /A~
SRR 19.43%, 92.61%, 10.13%.

1.3.2 FEARALEE. B 200 w1 FRIVRE S AL 00 B Y
*1 2043 GlEANRMBREESR A, D, EEFER [0(%)]
e U [M(Pys, Pss), ng/ml] Bz AR IEH i
YerE% A 438.20 (32840, 563.00) 397(19.43) 1 646(80.57) -
®EZD 13.7009.70, 19.55) 1892(92.61) 151(739) -
$AEEE 8 311.40(6 430.50, 10 602.70) 207(10.13) 1818(88.99) 18(0.88)

22 FEMEH gL FRKFRRE WE2 OE
3, ANFEHRgEAEZE A, EAREREZ | R ERE
SHIGIEEY (P >005) . 4% D

KR THEM (Z=-6.72, P < 0.01) , Bt= / AEFK
TR, ZRAGHHE L (=438, P < 0.05).

xr2 AEMERZAMBLHEEE A, D, EKRFELLBE [ M (P, ~ Py ) ng/ml]

TiH B (1=956) At (n=1087) Z p
HEREA 429.75(316.70, 561.50) 442.90(335.65, 566.55) -137 0.17
HEZED 1475 (11.30,21.25) 12.90 (8.90, 18.15) -6.72 <001
U EE 8345.70(6 611.30, 10 859.20) 8 502.90(6 609.25, 10 394.95) -0.27 0.79
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2.3 RF) A R Y KA
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70 2 Lh 2 NGEEER A, D KFREE AR
WK TR did: R EKCHTEAR IR 22

< 0.05) ,

AN [V AF U 2 1]
B (P

RIXGIFEY (P>005), WK1, F£4, 4
HFEA, D, ERBLZ /A RAE A [R]4F 314 41 18] 1
ERMAGHFEL (P<0.05), 70 %L FEA
Y& A, DE@@%E/KE%%E%%, LS.

*3 ARMEREANMBEHEEE A, D, ERRZ / FEREILE [n(%)]
| ERWE B (1=956) Bt (n=1087) e P
GHEZ A [ EAPN 192 (20.08) 205 (18.86)
0.49 0.50
TR 764 (79.92) 882 (81.14)
i) Bz I AR 873 (91.32) 1019 (93.74)
438 0.04
TR 83 (8.68) 68 (6.26)
HHRE Bz IR 111 (11.61) 96 (8.83)
ol 837 (87.55) 981 (90.25) 433 0.12
& 8 (0.84) 10 (0.92)
24 ARREEFF g FRFLER NS,
1z000f ey o REFWAAER A, D, EATERAAGHFH
9000 st e A S (iéJP§ 0.05) . #EER Ajk%%é%%,ﬁ(
so00r — A EE Tl 4R EKFEFRS, FFRit. 44
M Qog ‘3)4 6}@ < ——fEEED EDKFE Bm, LMK, R 41K A, D,
& & & G B W /R S A ) B 12 534 FLA B
® BB (M P < 0.05), 4% A TS R,
Bl AEERALEEA (ngml) | BEZE e R EAFGZ Rigm, 44K DAFH=RK

(ng/ml) . #4£ZED ( pg/ml) KFETRL

=4

FEFRAZAMFLEER A, D, ERFIE

B, HAZ Rk, k7.

[M (P, ~ Py ) ng/ml]

WH 60~ 65% (n=404)

65 ~ 70 % (n=408)

70 ~75% (

UER A 469.50(351.20, 604.00)

HAED

HEZE 8544400651235, 1067040)

15.10(10.50, 20.90)

476.05(376.95, 583.65)
13.4009.70, 18.10)

41185(30130, 533.75)
15.10(9.90, 20.80)

n=356) 75 ~ 80 % (n=357) 80 &L L (n=518) H P
409.26(301.15, 532.28) 404.70301.00, 531.30)  40.82 < 0.01
13.55(9.60, 19.20) 12.30(9.10, 18.00) 1821 < 0.01

81552062234,1082340)  8221.50(6420.00,9833.60)  8792.90(6505.50,10861.20) 817530(652630,10511.00) 3.92 0.42

x5 AREBAZANMPEEE A, D, ERRZ / FERER [n(%)]
TH ERRE 6? 11;4231?; 6? n~=4Z)(z§§; 7(() n~=37556)y 7(5n~=385(;§; 8(0::;5%5 4 F
PR A B IR 52(1287) 54 (13.24) 86 (24.16) 82 (2297) 123 (23.75)
3520 <001
Fi 352 (87.13)  354(8676) 270 (75.84)  275(77.03) 395 (7625)
HEFED Bz 290 (7178) 294 (7205) 280 (7865)  285(79.83) 400 (77.22)
N 73 (18.07) 72 (1765) 53 (1489) 55 (1541) 90 (1737) 20.08 0.01
TR 41 (10.15) 42 (1029) 23 (6.46) 17 (4.76) 28 (541)
BERE Wz /AR 43(10.64) 35 (8.58) 37 (10.39) 37 (10.36) 55 (10.62)
KR 351 (86.88) 365 (8946)  319(89.61) 320 (89.64) 463 (8938) 2339 <00l
buR 10 (2.48) 8(1.96) - - -
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AR A, D, EJREFRRILARIE H S A
W TR 4B ER A K25 2 AR A LG K
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PR . EPERR . NI RE A IIAE B, g R

E 7K = EE PR Z —, AR
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H% 2% 2 A%
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