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HRZEZ 5% VD; 9 65 AN (385 VC4) 47T, 2017 4F 4 A 6 H e FHam 55, H & T Wi 5 25-(OH)D;.
1,25-(OH),D;. SOD il GSH-Px /K ¥ f25 1k, &R & VC 4 1ML 25-(OH)D; & i 4 (22.65 + 5.51 ) ng/mL, 1,25-(OH),D;
&8} (19.10 +5.60) pg/mL, SOD I 1% Jy ( 79.25 +26.98) U/mL, GSH-Px i ¥ 24 (32.73 + 6.06) nmol/mL, ¥ & T i

VC 4, Bk 25-(OH)D; 4b, 23 ¥ 50312458 L (P <0.05), VC 1 1,25-(OH),D;, SOD & GSH-Px &£ IE#¢, 25-(OH)D;
55 1,25-(OH),D; £ IEAHX, 1,25-(OH), D; 5 SOD R IiEAHSC, #MFE VD; J5 IliLE 25-(OH)D; 7 1 (40.66 + 12.12 )ng/mL,
1,25-(OH),D; & 4 (24.79 £ 4.93) pg/mL, SOD i ¥4y ( 86.05 + 26.95) U/mL, GSH-Px i 4 &y (42.11 + 8.22) nmol/mL,
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Effects of serum vitamin C and vitamin D3 on antioxidant capacity in
women

YUAN Li-wei*, ZHANG Jing, FENG Hong-juan, et al (*Department of Nutrition and Food Hygiene, School of Public
Health, Shanxi Medical University, Taiyuan, Shanxi Province 030001, China)

[ Abstract] Objective To explore the effects of serum vitamin C (VC) and vitamin D; (VDs) on antioxidant capacity in
women. Methods We collected 124 serum samples with convenient sampling from healthy female physical examinees aged
25 to 45 years from January through February 2017 at Shanxi Minsheng Medical Center in Taiyuan city of Shanxi province.
The content of serum VC was determined with high performance liquid chromatography with ultraviolet detection and
thereafter the participants were divided into a high VC group (serum VC = 2 pg/mL) and a low VC group (<2 pg/mL).
Enzyme linked immunosorbent assay was used to detect the contents of 25-hydroxyvitamin D5 (25-(OH) Ds) and 1,25-
dihydroxy Dj (1,25-(OH),D;). The activity of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) were
detected with colorimetric assay. The differences in all the indicators were compared between the high and low VC group.
Then a 30-day vitamin D; (VD;) supplement intervention at daily dose 20 pg was conducted among 65 voluntary participants
of high VC group with the serum 25-(OH)D; <30 ng/mL and the serum samples of the 65 participants were collected on
April 6, 2017 for the evaluation of variations in 25-(OH)Ds, 1,25-(OH),D;, SOD and GSH-Px after the intervention.
Results Compared to those in the participants of low VC group, higher serum 25-(OH)D5 (22.65 £+ 5.51 ng/mL), 1,25-(OH),D5
(19.10 £5.60 pg/mL), SOD activity (79.25 +26.98 U/mL), and GSH-Px (32.73 + 6.06 nmol/mL) were observed in the

participants of high VC group and were of statistical significance (P < 0.05) except for serum 25-(OH)D;. The results of
serum detection in all the participants demonstrated that VC was positively correlated with 1,25-(OH),D; and SOD, GSH-Px.
25-(OH)D; was positively correlated with 1,25-(OH),Ds, and 1,25-(OH),D; was positively correlated with SOD. Significantly
increased serum 25-(OH)D; (40.66 + 12.12 ng/mL), 1,25-(OH),D5 (24.79 = 4.93 pg/mL), SOD activity (86.05 + 26.95 U/mL),
and GSH-Px activity (42.11 + 8.22 nmol/mL) were measured among the participants after the completion of VD5 supplement
intervention (P < 0.05 for all). Conclusion Serum VC at a certain content range could promote the activation of serum VD;
to 1,25-(OH),D; and serum VC and VD5 could reduce oxidative stress and improve the antioxidant capacity among 25 to 45
years old women.

[ Key words] vitamin C; vitamin Dj,; 25-hydroxyvitamin Ds; 1,25-dihydroxy vitamin Dj; superoxide dismutase;
glutathione peroxidase
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1.1 *F% 20174:3H 4H K SH L4 8:00~
10 : 00 U4E 2017 4F 1 — 2 A LRI PE 4 KT g R
BEARAKG HOD RS (1) 124 44 25 ~ 45 % 4 B Lo R 19 1
TWREAS o SRIBUEE FIFAE 14 7 2%, SEBEAT & 90 A bR
MR Lok . A AKRIE: (D IREEFEARIEH 5 (2)25 ~
45 B4k (3) KW (> 10 4F ) JaAE 76 1L 6 45 K s i
WL B . 8 A X 58 B4R I (40.50 +11.76)
%, 2 584 ANBIE 124 A, 50K 100 %, K 124
FRFERT G5y R VC 4 (= 2 pg/mL) A VC 4
(<2 pg/mL), 235124 100 AF124 A, 55 VC A
X VC A AEF I AR BT 50 A 22 R L5
HEEXL(P =005, Hies N ved)
&2 5% 58 VD, BT AR 5T . iz &l vy =
BER AR ZE 51 s tb e, BT RIS R 1.

12 F#

121 THiE 20074E3H 6 H — 47 6 HXY
25-(OH)D; /K F <30 ng/mL"H [7] & £ 5 + W05
i 65 N\ N %K ANFE 20 ng VD5 (412 8, 26 Hz %
I BRA BRAE ), T 30 d, b TR E 25 — Bt
#4:22 D4(25-hydroxyvitaminD5,25-(OH)D5 ). 1,25 -—5%
FHAiH: 2R D4(1,25-dihydroxy vitamin D5, 1,25-(OH),D;3)
iR A AL W) 1 A T ( superoxide dismutase, SOD ) F143 bt
H K iT & 1L ¥ B ( glutathione peroxidase, GSH-Px )
h7AE k.

122 #JrE RS ERIM 10 mL, 2.0 15 min,
3000 r/min 43 B3 I3 o R FH i B30 3 — S48
# (high performance liquid chromatography ultraviolet
detection method, HPLC-UV ) #; ] IfiL 35 VC 7K °F, ¥
A R 30 mmol/L iR — S FI I — W BE (IR BLLL
88 :12), Jii# 0.8 mL/min, #F#E = 20 uL, FshikFE,
KK 243 nm, pH 3.0, KE3 35 °C. % A 1EIHAL
F4) 72 K LT85 A i A T AL B, 454 o R v o
St AR . B 100 mg VC FRUE ST 100 mL 2lisK
b AR B, A Tk B 0.312 5, 0.625, 1.25,2.5.5
F1 10 pg/mL. R I HK 50 95 W B 2% ( enzyme linked
immunosorbent assay, ELISA) #; ] 25-(OH)D;. 1,25-
(OH),D; 7K, R H b A5l SODFI GSH-Px 193
P, % RO P AT A

123 XA 53850 5415C W E A RO HL(fE
[ Eppendorf 23 F] ) 5 e &80 ¥ AH €538 A% ( 58 [ 2 #E 12
B A A v, Agilent-1200) 5 il 47 1% ( 25 [E Bio-
Rad 7~ A ) 5 721G A] UL 43 56 06 B i (L ifg 6 B Y
Hi )5 VC A5 e i ( 36 [ Sigma 24 7] ) 5 25-(OH)D;,
1,25-(OH),D; ELISA i | & ( I i BIO SWAMP 2%
A]); SOD. GSH-Px 107 & (pg st & A=W/ | ) 5
TR B0 VU IR A R L R L R
S AT R R g al) .

13 o FH SPSS 17.0 #4743 #r, %
5 VC AL VC T8 bR A7 45 IR 28 70 A1 i i i 3¢
BRI ST FEA K5, AN IES A 8 5
FERH Mann-Whitney U #5356, R Spearman FAHK >
#1 VC. 25-(OH)D;, 1,25-(OH),D;. SOD } GSH-Px 2
] O AH S o SR BCXT ¢ K 54347 VD5 T AT 5 A
KAGIRIAEL . P<0.05 BREFA G 2B L.

2 & R

2.1 & VC AR VC i FEIstaK-Frir (k1)
HPLC-UV £l 25 5 87w, & VC A1 iE VC KRy
(4.312+ 1.683 )ug/mL, ik VC 414 (1.568+ 0.278 )ug/mL.
B VC A 25-(OH)D; . 1,25-(0OH),D5 .SOD F1GSH-Px
K= TR VC 4, 8 25-(OH)D; b, & VC 4 5 1%
VCHEFHALIE X (P<0.05),

22 BimAregAR X (R2) fE—ELEN,
VC 5 1,25-(OH),D;. SOD Fl GSH-Px £ IEHH KK &,
25-(OH)D; 5 1,25-(0H),D; FIFAIEER, 1,25-(0OH),D;
5 SOD 2 IEAH XK E

23 VD;AMRATE i & agirba (£ 3) AW
7% 124 44 fd B 4 M 122 A 25-(OH)D; < 30 ng/mL,
i B 98.4 %, Hirh 65 A (X195 VC ) [ &S
5438 VD By T FHFSE . 65 N AN FE VD, J IV
25-(OH)D;. 1,25-(OH),D5., SOD il GSH-Px 7K-F- & T
#hIeHT, H2ERWA G E L (P<0.05),
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£ 1 MEHEIEARTER VC H51E VC AR (x £5)

Sy mved ik ve 4l #U PH
25-(OH)D;(ng/mL) 22.65+5.51 21.54£4.56 0.915 0.362
1,25-(OH),D;(pg/mL) 19.10 £ 5.60 16.42+3.14 871.000 0.037
SOD(U/mL) 79.25 +26.98 43.05+26.85 5.909 < 0.001
GSH-Px(nmol/mL ) 32.73£6.06 29.25+3.16 771.000 0.007
i 25-(OH)D; 1 SOD R U S EEAS ¢ K086, 1,25-(OH),D5 Fl GSH-Px 3% JH] Mann-Whitney U ¥
R"2 BIEPRAIAHICIE(r)
eIzt VC 25-(OH)D; 1,25-(OH),D; SOD GSH-Px
vC 1.000 0.089 0.2202 0.301b 0.2192
25-(OH)D; — 1.000 0.354b 0.039 -0.026
1,25-(OH),D; — — 1.000 0.257b —0.104
SOD — — — 1.000 —0.044
GSH-Px — — — — 1.000
¥:aP<0.05bP<0.01,
#= 3 VD, THiHGE M EFr L (5 £5)
Ei=27Y T THiE Bt ¢ 18 P
25-(OH)D;(ng/mL) 21.69+5.13 40.66 + 12.12 —11.312 < 0.001
1,25-(OH),D;(pg/mL) 19.94+7.83 2479 +4.93 ~ 4.063 < 0.001
SOD(U/mL) 77.63 +26.35 86.05 £ 26.96 — 2.050 0.044
GSHP-x(nmol/mL ) 32.96 + 6.47 42.11+822 — 6.690 < 0.001
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T A A B B R R R, R TR
i R4, )z e IR A R4 4rh . SOD 5
AH 2 RO T R L 4 Oy i 4R Ak A (hydrogen
peroxide, H,0,), H,0, £ A b S BRI AT GSH-Px
TR JF K RN 5 F o 34T SR IF 5% & B SOD 7 9t
Ak B RO LA 0 A B B M 0 A T
HAEEAEHP, peah, P AL B fE 13582 B
PeF RN IE R VO, 4E4: % A(vitamin A, VA) | 4
H: 3 E FIHTE AR K iy s e 1O

VC 1 —Fhsm bt A bR, RIS IELE Wk 55 A i
FL 5 ROS XL P40, BE % A H5 50 FLAL T3 JFAR
AR R B A 15 2%, AT LU GSSG % 1k~ GSH, i
JEH AR PP R 1 Hy0,, AR VC F1 VD,
Xof A 5 e M B SR A AR s ) ) LR R VC AT RE
%5 VD WGk . VD, 1 S 78 T 40 i £ ks 1A P 4
25 — FACBEEAIE BUAE AR I v ) = ZAE AP
25-(OH)Ds, {H 25-(OH)D; [A] VD3 — £, N EA4Y)

TPE, IRRRAE B NE A 1 - o FALREIIVE
N A VD5 B 15 T2 2 1,25-(0H),D;, 1,25-(0H),D;
540 e N VD 3Z & (vitamin D receptor, VDR ) 454 &
FELEWIE RN . VC 2 VD, 9 AL i 7 rh 2 AL il
PR B , SR TG T VC. VD, 5t 145
& (ulcerative colitis, UC) B 5T & BX 4 28 B B IR 44
PEF UC KR UC RN VC KF-5 25-(OH)D;.
1,25-(OH),D; 7K ¥ 5 1E A 9 & = - 121, B 9 4iF 52
VD AYEA PR Aty el e, I
HEAYEALTIEEN - ¥ #F5T 1,25-(OH),D; Hit =
/N BUAY B2 R S 06 v & B ROS 2K S48 i1, Hz ik 4 40
bt SRR AR D, W PR AR, R T A e A
FEYIN R B 215 Hamden K 25U/ BLIY
WF 5N R 1,25-(OH),D; 5 P4 514 fE 380 3R 445 44 A {11,
5590 A N ) MEVE R S R R TR A A, R SR R
4 R SOD, BEfE 19 5% SOD A9 3G M. VD5 RO M
JE 2RI L 9 A K 5 i T A% W A TR 403 15 = A
[ — 45, p53 45 fl £ 3k, #4958 SODI1 I SOD2 ¥ 7%
P, LABG 1k DNA 9S4k 4007 — 206 T 4h 72
VA I VC X 3 3% 99 2 A0 3 0690 Ak L B0 i) 114 1F
SR, SR VA I VC 2R E M L, A #b
70500 1N S G 8 B 8 s B SR — SRR 7 U T AL
N7 B b 5 LR AR L R AR AR T X 65 44
fet FfE Lo AT Y VD5 TR S0 & B, #h 7T VD, S 1Ak
I 25-(OH)D;. 1,25-(OH),D5 /K Th 15, 16— & i
L RERE AR M AR PR LRE 1. RIAVC 7F— il
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Bl N BB 4% M 2 VD5 & fk 4 1,25-(OH),D;, VC F
VD, e I U fd B Lo PE BT E AL R G, FRARHLIAR Y
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AW FE 124 £ 4 B 4 P p 122 A 25-(OH)D; <
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