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Abstract; Objective

serum vitamin D ( VD) based on liquid chromatography — tandem mass

To establish a quantitative analysis method for

spectrometry ( LC — MS/MS) and evaluate its clinical application value
Methods Serum samples were
processed with acetonitrile, using 25 — hydroxyvitamin D, —d, (25 - OH -
VD, —dys) and 25 - hydroxyvitamin D; — d (25 —= OH - VD, —d,) as

internal standards. The chromatographic column was Kinetex C18 (50. 0

in pediatric nutritional support.

mm X 3.0 mm, 2.6 pm). The mobile phase consisted of 0. 1% formic
acid aqueous solution and 0. 1% formic acid methanol solution, with
gradient elution at a flow rate of 0. 5 mL + min ' and an injection volume
of 10 pL. The column temperature was set to 30 °C. Electrospray

ionization was used in positive ion mode, with multiple reaction
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monitoring. The L.C — MS/MS method was evaluated for specificity, calibration curves, lower limits of quantification,
precision, recovery rate, stability, and matrix effects. The method was applied to detect VD levels in the serum of
infants from the external group (oral 10 pg + kg™ VD drops, gd) and the parenteral group [ parenteral nutrition
solution with injectable fat — soluble vitamin ( [ ) administered intravenously, it was equivalent to 10 wg - mL™" VD,
gd]. Results Both 25 — OH - VD, and 25 — OH - VD, showed good linearity in the range of 5 =100 ng - mL ™", with
the 25 — OH — VD, standard curve of y =1.00x +2.34 x 107> (R =0.999 8), and a lower limit of quantification
(LLOQ) of 0.5 ng - mL™"; 25 — OH - VD, standard curve of y =1.00x +5.6 x 10 > (R =0.999 8), and LLOQ of
1 ng - mL™". The recovery rate of 25 — OH - VD, quality control samples was 95. 59% —105.38% , with intra — and
inter — day precision < 4.75% and < 4.68% , respectively. The recovery rate of 25 — OH — VD, was 98.38% -
113.63% , with intra — and inter — batch precision <5.64% and <7.83% , respectively. Stability of 25 - OH - VD,
and 25 — OH — VD, samples at different concentrations was good under various conditions, with matrix effects ranging
from 85% —110% and 88% —112% , respectively. After enteral or parenteral VD supplementation, the serum levels
of 25 - OH - VD, and 25 - OH - VD, in both groups of preterm infants significantly increased, with the parenteral
group showing significantly higher concentrations of 25 — OH — VD, and 25 — OH — VD, compared to the enteral group
(P <0.05). The daily weight gain rate of preterm infants in the parenteral group was also significantly higher than
those in the enteral group (all P < 0.05) . Conclusion The quantitative analysis method of serum VD based on
LC —MS/MS has strong specificity and high sensitivity, which is suitable for the monitoring of VD level in premature infants.
Key words: vitamin D; liquid chromatography tandem mass spectromeltry; quantitative analysis; preterm infants;

nutritional support
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25 - OH - VD; —dg#% | mg, 735l T A 1 mL, i
Hl1 mg - mLT BN AR R, 22 ER R &
20 ng + mL ™ PIER LAEWK .

MiEREATALE UM TE A 58 TR
100 L, IIAWNAR TAEW 300 pL, figidiE ) 1 min, LA
1.2 x10* r » min~" 8.0 10 min, B b 35 W MG 28
I3
3 FAEEER

TR S0 BIIAS EIE ET  RR B I
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Br, bR eI 2 . 25 — OH — VD, iy v il 2 Jo £ vk
By ok 5,10, 20, 30,40, 50, 60 .70, 80, 90
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#(LC - MS/

Typical liquid chromatography — tandem mass spectrometry ( LC — MS/MS) chromatograms of 25 — hydroxyvitamin D,
(25 -0H-VD,, I ) and 25 - hydroxyvitamin D;(25 -OH -VD,, I )

A Blank serum; B: 25 - OH - VD, and 25 — OH - VDj; internal standards; C: Blank serum + internal standards; D: Clinical serum sample.
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Table 1  Determination of precision and recovery of 25 — OH - VD, and 25 - OH - VD, by liquid chromatography — tandem mass
spectrometry
Intra — day (n=10) Inter — day(n =10)
Concentration Recovery
Item » Measured RSD RE Measured RSD RE
(ng-mL™") (%)
(ng'mL’I,;’vts) (%) (%) (ng'mL’],Ects) (%) (%)
25 -0OH -VD, 1.0 0.95 +0.04 4.75 -4.16 0.94 +0.03 4.11 -7.13 105.38 £4.21
10.0 8.72 +£0.20 2.19 -9.96 8.87 +£0.27 3.64 -9.82 101.34 £4.02
40.0 35.78 +1.25 3.61 -7.18 36.12 £1.48 4.68 -8.05 95.59 £1.25
25 -OH - VD, 2.0 1.89 £0. 13 5.64 -4.31 1.92 +0. 14 5.86 -1.35 98. 38 +4.98
20.0 17.87 £0.57 3.67 -8.10 18.21 £0. 87 5.74 -6.92 113.63 £3.84
80.0 75.11 £1.38 1.79 -7.22 75.04 £4.38 7.83 -5.13 101. 58 +4. 69

RSD: Relative standard deviation; RE: Relative error.

2 LC-MS/MS #;ill2 A8 7=)LMiE25 -OH - VD, 5
25 -OH - VD, i fRERE

IBIT AT, N4 25 - OH - VD, Jii & #k JE
(0.49 + 0.03)ng - mL™",25 - OH — VD, i g ik )&l
(13.23 + 2.68)ng - mL™'; 5 4h4H 25 - OH — VD, Jii
U 7(0.48 + 0.04)ng - mL™",25 - OH - VD, Jii
IR N (13,14 = 2.64)ng - mL™' 4[] Ho A, 7E4E
e EERE TG E (B P>0.05), BT,
A ) 25 — OH - VD, i i ¥k FBE 2 & i T N 41
[(0.68 = 0.02)ng - mL™" vs. (0.56 = 0.02)
ng - mL™' P <0.05]; /M HI25 - OH - VD3 i it ik
R EE TN (15.95 £ 2.32)ng - mL™" us.
(14.05 + 2.49)ng - mL™' ,P<0.05],
3 248l RS HEREE MER ERA
BB EE 1L

BRI, N A H R TR R R
(4.14 £1.47) % M b 2H K (5.37 £1.36) % , I HheH
PR AR BT IG IR 2 & TN (P <0.05) ;1%
WA B AE Be B ] O (28.49 = 6.28) d, I 4h 4
(30.51 +£10.24)d,2 21 B LAYAEBE IS ] Fb 82, FEGE 1T
EERIGI R L (P >0.05)

i

TR, B LAES B VD k=, al S840 )L
LA P T A A 458 0 R X B A
I, ERA A LZEAY VD PR ZS X T4 Sl R 8 SR S
FOFRBAH S I BoA 25 LG mke il 7 kA7
TE R FRF A 2 S5 BRI, LC - MS/MS HR A
FOMVRR ARG IC A5, , FE AR A 2RI 5 1 JRE B H B i
HEm e M E AW AP B e — T
LC - MS/MSIJI{E VD %E o3 Mk, IR AE L

BHE SR SCR G R 255

VD FRE# PEYEE R, Kinetex C18 35 41 5 ]
T LC - MS/MS Fil 8 i R4 AH £33 v, Hg /K i g
FHAE R I A 24k A5 4 s v LB AL A 1) £ B R e
AW TG W03 8, 4 R ORS B . A WEE R
7,25 - OH - VD, f1 25 - OH - VD, [y & 3% K| 45 B
B O B B TR)  GIE B A2 7 3k AT DA YER X 0 i o 03
Frf) VD QI . AN, Bk A S B T B 1Y
LC — MS/MSJ5 ik K I AN 7] v B %) Jo 45 A A [m] i %
ik 111, 39% b N FRE [RDRG 2%5 B < 7. 99% , A F 58
T8 Ak 2 7 R RN RIE 98 RE L LA KON B R A
JE R EE AR B 5 S 8 G, R B AL R Y
JrAEFEA B AR (113, 63% ) S At 9 At )RS % i
(<7.83% ), F Wiz ki Jy i B & 05 & 0 R 5 1
R AP, R RE A i DR P Ak RS o AT S i B o

PR R R LA K R B I E R R, R
7 UTE A 5 1 BT B B 2 o t0 PR o o 16 K 22 1%
AL MRS B TS R B, B A 5 SR A
FHEE R LM H Y 25 - OH — VD /K, 1] gl 36
VD Bz BRER . RS A BF TR 0 B N
FEWAT F T o8 T LR E SRR 0L, {8 4 5T 5 4
Ko BAMFE LR LC - MS/MS il M 3§ VD J5 ik
N L LB SR SR I R YA T b, AR YT a1y
74h4H25 — OH - VD, #1 25 - OH - VD, ¥ B &= T
W, HInshdias7 e s HAR B e iR B & w1
TN, X UL Hb 78 VD B A &80t S Hp ™ LI
AREE. BT VD &N IIUS STEFh &b B i
BN, S BOCHAE I T A e B R AR . B e T
BB B A MG , X T I PSSO ) B0k
N E R TS R VD R L, SR B SR S
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ATFFEA A LC — MS/MS A6 J7 vk v A F 1l i
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Suraxavir marboxil (GP681 ) J&—FHi 8¢ 2547 , 18 2ok 410 ] it i 1 RNA SR 45 i 19 3R 5 B B2 14 25 11 (poly-
merase acidic protein, PA) , K¥EMRSLIIEITVER « ARIERTEIAY G RWFZE , Suraxavir marboxil & 3% 7 H % AU A 2,
R BRI 0 BT R A — I 2l (BEHL OBUE BRI BRI 3 9 R, B 7 PR A Sk H
Jiz Suraxavir marboxil 40 mg £ 5 ~65 % Jo ™ # I KAE MA@ BRI 112 A T 0 S etk . BESEET T
2022 —-07 —28—2023 —10 - 31,z 7 HE 46 PFgE Ly, 3591 HlE#EHS5  FHFE B 2 Suraxavir marboxil ZH 8,
GBI TR AR A A G 1 2 d 9. L TR i BOE IR & A i 5] (time to alleviation of influenza
symptoms, TTAS) , R IEYT H 1R AR 2 37. 2 Cal AR, I H 7 WA 350 BRIk (R ok Ik e LSk 0 L 5
FE RPN TE R WL O RR JR 9F) TR R 20 215 h, HAE 15 d NS %, IREL S AT 718
P RGEMEAREIR FFUGE SRR (PA 78 5 SR I B0 L RS RS A A%, 45 R R, Suraxavir marboxil 25 ) H1 7
TTAS &5 T2 RE55)4H(42.0 hvs 63.0 h,P <0.01) . tAh, Suraxavir marboxil ZH7EZA 255 1 d PR R =R T
e A S BRI 4, AR I AT B ( -2.2 21.3) 5 ( - 1.3 £1.7) log,, copies » mL™' (P <0.001),
Suraxavir marboxil £ FI2¢ R4 K35 0F & A 2N 28. 4% (112 f5il/395 1) Fi1 23. 3% (45 i1/193 f5i]) A7 Fir 4i2
i, HERZECO RS P A R G4, PA 2R 5K (138T %878 ) 78 AL i /8% HINT pdm 1 H3N2 37 HY v ) & A= 32
53129 0. 7% (1 4511/138 f4i]) #1 0. 9% (2 f4il/213 i) o BEFEHoR & BL & B SRAT MR 250 . A I 47, B iy B
UK Suraxavir marboxil X 5 ~65 % T KA I8 8 # RERSAT A4 | TTAS, Jf B2 18D g 2, HAE L4t
TR LT



