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[ Abstract ] Objective To investigate effect and mechanism of combined intervention of vitamin D (VD) and vitamin K, (VK,) on
bone metabolism in preterm infants. Methods One hundred and twenty preterm infants who were born in our hospital from
September 2022 to June 2023 were selected as study subjects. They were categorized into low-risk preterm infant group and high-
risk preterm infant group according to gestational week and birth weight of the infant,then they were divided into VD conventional
treatment group (conventional treatment group) and VD and VK, combined intervention group (intervention group) according to
treatment method (in each group,n=60). Bone metabolism markers {25-hydroxyvitamin D; [ 25-C(OH)-D; ], VK, , bone alkaline
phosphatase (BALP) and insulin-like growth factor-1 (IGF-1)}, ultrasonic bone mineral density indexes [ Z-score and speed of
sound (SOS) ],and nutritional indexes (height and head circumference) Jwere compared between the two groups before intervention
and at 6 months and 12 months of corrected ages after intervention in z-test. Pearson correlation analysis was used to analyze
correlations between 25-(OH)-D, , VK, and bone metabolic markers. Results At 6 months and 12 months of corrected ages after
intervention, the serum levels of 25-COH)-D, , VK, . IGF-1. bone density Z-score and SOS,and height and weight of the low-risk
premature infants in the intervention group were significantly higher than those low-risk premature infants in the conventional
treatment group (at 6 months of corrected age:t=5. 039,4. 623,2.450,3. 368,6.913,4. 995 and 2. 106 respectively,all P<C0. 05;at
12 months of corrected age:z=38.437,2.969,3.004,4.106,4.523,3. 395 and 3. 410 respectively,all P<C0. 05). Also,at 6 months
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and 12 months of corrected age after intervention,the serum levels of 25-COH)-D, ., VK, ,IGF-1,bone density Z-score and SOS,and
height and weight of the high-risk premature infants in the intervention group were significantly higher than those high-risk
premature infants in the conventional treatment group (at 6 months of corrected age:z=5.240,7.703.4.584,3.171.5.559.5. 349
and 7. 434 respectively,all P <C0. 05;at 12 months of corrected age.t =4. 861,6. 961,7. 928,6. 463,5. 056,4. 795 and 4. 482
respectively,all P<C0.05). While at 6 months and 12 months of corrected age after intervention,the serum levels of BLAP of both
low-risk premature infants and high-risk premature infants in the intervention group were significantly higher than those low-risk
premature infants and high-risk premature infants in the conventional treatment group (for the low-risk group:t=7.791 and 5. 116
respectively,both P<C0. 05;for the high-risk group:2=3.516 and 4. 568 respectively, both P<C0. 05). Pearson correlation analysis
shown that 25-COH)-D, and VK, were significantly negatively correlated with BALP (= —0.479 and —0. 624 respectively, both
P<C0. 05) ,while they were positively correlated with IGF-1 (+»=0. 570 and 0. 672 respectively, both P<C0. 05). Conclusion The
combined intervention of VD and VK, is conducive to elevate serum levels of 25-COH)-D, and VK, ,improve bone metabolism,
enhance bone density,and promote growth and development of the premature infants.
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®1 REEFILFHANE 25-(OH-D, VK, BESH(x £
Table 1 Comparison of serum 25-(OH)-D, and VK, levels of the low-risk
premature infants before and after intervention (x +s)

25-COH)-D, (ng/mL) VK, (ng/mL)
Gal 1%k
T TG 6 Atk THE 12 H#k T TUHT TG 6 Atk THiE 12 A#%
gk 30 12.7542.73 24.2043.77 45,0245, 67 0.0840. 02 0.17-40.05 0.25-+0.08
R 30 14.034+3. 28 28.85+3.36 58.79+6.92 0.0740. 02 0.24-+0.08 0.32-+0. 10
t 1. 652 5.039 8. 437 1. 965 4.623 2.969
P 0. 104 <0. 001 <20. 001 0. 058 <20. 001 0. 004
®2 BEEFILFEAE 25-(OH-D, VK, BESH (x5
Table 2 Comparison of serum 25-(OH)-D, and VK, levels of the high-risk
premature infants before and after intervention (x £ )
25-(OH)-D, (ng/mL) VK, (ng/mL)
Sy 4 1%k
T HHG THiE 6 i TS 12 % T AT T 6 J i FHiE 12 Ak
WAL 30 9.75+2.49 19.74+4. 25 32.29+4.28 0.0640.03 0.1240.03 0.1940.04
R El 30 9.28+1.58 26.18+5.22 38.78+5.94 0.0540. 02 0.1940.04 0.2740.05
t 0. 857 5.240 4. 861 1. 500 7.703 6.961
P 0. 395 <0. 001 <20. 001 0.134 <20. 001 <20. 001
*3 RERFILTFHIAEEREHERSH (L
Table 3 Comparison of serum levels of BALP and IGF-1 of the low-risk
premature infants before and after intervention (x £ )
BALP(U/L) IGF-1(ng/mL)
53R 115
TR THifE 6 Hik THifE 12 7 #% T Ay THifE 6 H ik FHiE 12 Hig
WAL 30 276.46+35. 83 209.14+£31.16 150. 82+25. 36 27.9643.17 62.15+13.22 152. 58+15. 37
T 30 288.96+£47.02 140.314+37.02 109.54+36.19 28.3544.74 71.30+15. 61 170. 68+29. 20
t 1. 158 7.791 5. 116 0.375 2.450 3. 004
P 0.252 <20. 001 <20. 001 0.709 0.017 0. 004
T WOET . e LW ML S T A T %4,

BALP.IGF-1 /K F Xf ke 76 B & 25 5 (¢ {E 50 51k
0.591.1.065,P>>0. 05); T HiiJ5 6 H i & 12 H #
T 7E BALP /K555 HLAL W 3 FRAK (¢ {5 4
A 3.516.,4. 568, P<C0.05), IGF-1 7K -4 H B 4
BT (e {2 R 4. 584.7. 928, P<C0.05), WL

x4

2.3 BRBHERMEXED

2 Pearson A & 43 #r. 25-COHD-D, . VK, 5
BALP 2 & A& (r = — 0. 479.r = — 0. 624,
P<0.05), 5 IGF-1 2] i EAM X (r=0.570.r =
0.672,P<0.05), W5,
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Table 4 Comparison of serum BALP and IGF-1 levels of the high-risk

premature infants before and after intervention (x £s)

BALP(U/L) IGF-1(ng/mL)
e %k — - - — - -
T A THE 6 Ak THE 12 H ik A THUE 6 A TijE 12 A%
LA 30 300.53440. 24 235.50+34. 39 166.504+36.17 24.9544.72 49.3044. 63 141.844+11.39
THiA 30 306.19+33.62 209. 70£20. 85 127.96+28.79 23.6644. 66 55.1945.30 167.64+13.71
t 0.591 3.516 4.568 1.065 4.584 7.928
P 0.557 <£0.001 <£0.001 0.291 <<0. 001 <£0.001
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THUAT RS R ILH A S T A Z

{8 K SOS 8 X} b JC B 25 5 (¢ {54 3 1. 259,
0.373,P>0.05; T'HiJ5 6 A& 12 A THiH Z 4
BEH UL O B T (e B4 3. 368.4. 106, P <<

0.05),SOS {8 [F] FE 4 H L4l W35 T & (e {E 20 5 R
6.913.4.523), WL%E6.
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*£5 25-(OH)-D,.VK, 5&REEIREXED
Table 5 Correlations of 25-(OH)-D, and VK, with
bone metabolic markers BALP and IGF-1

25-(OH)-D, VK,
iR an
r P r P
BALP —0.479 <0. 05 —0.624 <0. 05
IGF-1 0.570 <20.05 0.672 <0. 05

RERFILTHOIGEEETEEL (x 5

Table 6 Comparison of ultrasonic bone density indexes of the low-risk

premature infants before and after intervention (x £ s)

Z 14 SOS(m/s)
i 151 %% - -
R THiE 6 Hik FHi)E 12 A RN THiE 6 Hik FTHiE 12 Ak
WAL 30 —1.12+0.25 —0.6640.20 —0.2040.07 1412.424+236.79 1975.40+261.17 2 746.52+2370. 96
R 30 —1.19+0. 14 —0.5040. 14 —0.15+0. 04 1394.144+126.39 2 457.614278.84  3140.584300. 22
t 1. 259 3.368 4,106 0.373 6.913 4.523
P 0.213 0.001 0.001 0.711 <0. 001 <20. 001

THE . mER =LA S TMAas®E 2
{8 K SOS fE X 6Bl B 2% 5 (¢ {543 9 K 0. 832,
1.867,P>0.05); T#i)5 6 A M 12 H THH Z 18

xR7

BREFITHMEEBEEEEMIL(X L)

Table 7 Comparison of ultrasonic bone density indexes of the high-risk

premature infants before and after intervention (x 4 s)

BHEMAWE T & G EaB 0k 3.171,6. 463, P <
0.05),SOS 1B [F) B£ #5 5 B2 W 3 TH v (e (B 5k
5.559.5.056), W% 7,

Z 14 SOS(m/s)
Al 1511 %5
il TG 6 Ak FHiE 12 A ik Rl THiE 6 A THiE 12 H iy
WAL 30 —1.9440.37 —1.14+0.23 —0.45+0. 14 1268.36+102.87 1683.42+163.88 2 555.314349.75
i 30 —1.88+0.23 —0.96+0.19 —0.23+0.12 1212.20+128.63 1 944.294198.06 2 957.31+259.47
t 0.832 3.171 6.463 1. 867 5.559 5.056
P 0.410 0.002 <0. 001 0.067 <0. 001 <0. 001

2.5 BFIILTHEIEEREBRAN

T wiHT ARG R ILE A S T A S Kk
Xt JEHH 22 5 (1. 095.1. 645, P=>0. 05); THil)5 6
A 12 H T2 SR U W TR A G E 50
H4.995.3. 395, P<C0.05) , 3k Bl 5 35 & T8 M4l
(e E50 91 2.106.,3. 410, P<<0.05), W3 8,

TR, S LR A S T P B Sk

xS RERFILFHEREERERST (L

Table 8 Comparison of nutritional indexes of the low-risk premature infants before and after intervention (x £ s)

X e TG B 2 5 (0. 655.1. 388, P =>0. 05); T Hi)5
6 .12 F i B B W w7 AL (e {5 50 ok
5.349.4.795,P<C0. 05,k Hth B & ® T W M4
(e {EF 1R 7. 434 .4, 482,P<C0.05), W& 9,

B (em) 3% Bl Cem)
il %% — - - — - -
T i THi)E 6 H it s 12 Ak T T i THi)E 6 H ik FHifE 12 A
WAL 30 47.8242.25 63.26+2.70 73.39+2.48 32.16+2.75 42,7442, 24 44.79+1. 86
T A 30 47.03+3.25 67.43+3.69 76.70+4.73 33.28+2.52 44.39+3.66 46.69+2.42
t 1. 095 4,995 3.395 1. 645 2.106 3.410
P 0.278 <0. 001 0.001 0.105 0.040 0.001
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K9 BEEBRFILTHEIEEFRERST (XL
Table 9 Comparison of nutritional indexes of the high-risk
premature infants before and after intervention (x £s)

K (em) Skl Cem)
il Bil% - - - - - —
R THi)E 6 H i THiE 12 H ik T AT THif5 6 H i THiE 12 H i
HHLA 30 44, 68+2.87 62.86+1.71 70.90+2.42 26.86+1.57 40.70+1.85 43.36+2.05
T2 30 44,2542, 17 65.40+1.96 74.16+2.83 27.4241.49 44,114+1.70 46.85+3.74
t 0.655 5.349 4.795 1. 388 7.434 4.482
P 0.515 <20. 001 <20.001 0.170 <20. 001 <20.001
3 it B0y TR B B CRT AR AR LB, T

UTAE R B B LI H IR AR AR AR R
JUBGR AR 2 25 48 ol T 1™ LA 07 ) 5 S K ik
T o) P ECB A RS WO A B 2
T LA P B 09 S A 7 T AR B R
R EERAEB S EILAERKREETT . BRI
R b 5 g A0 8 SR kb 58 VD B H A ] i A
BRI AE B LA TR 32 A8 B0 T A v R ) VD
Aol BEXT AL A AN R W 95 45 | W HE T
R R A R Tk i A DR xR L AT A
BT, A E A A ATREXT S A LA KA E &

il B A ey B
3.1 VD.VK,BX& TRt B =)L B Kt 5 4R &
EWERILE

VD J&—Fp - N Ay - TR T 2 5
M2 R G0k i AR S R Y T B R R i At
P, H AT @ 3 25-COHD-D g 5 = 4 #F 40 g 45 ¢
e, VD Bz 5 E R A )L 6 TR LA
PEE B VD b 5802 I K s Y 5 vk . A o
FERT <32 JA B Ll ORI VD 1 i 45 51k
LA A VD AR LA 8K OF B B TR
FldE VD 41, H A3 8 B, s s Rk s
s e = LA s 2 i VD JE L 25-(OHD-D; 7K
] TR & IEH KE L T 25-(OH)-D, K5 R=
UK B W AR AE BT OE A G, K B AR 72 VD Al fig
e R ILE R EE A EEER" . VK, &
— Rl IR A P 4 A ST IE S VK, AU 4 2
PR S LA — s 1 AR L 8 AR 8 5 5 B 440 M A
AR B DR AR AR R L T2 G o O 2
BEE S ARSI ARG AL VK, 1E R B
FAE rh B2 B S A A7 28OR | 78 B8 1 5 B | T M 1
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TG W4l 25-COH)-D, . VK, 7K F 242 & #1241 B
BIE UL VD 5 VK, B 6 AT B [ 3 58 45 i
W, R BALP 3% 1, 38 hn g 4 4 B 3 4, vl 2D B
7 LE BRI, 2 10 4 T R R L AR A M i 1Y
& K

3.2 VD. VK, Bk A TRt B ILERERED
BE 1R RIHLE

W UESE L B A 25 T A A AR i 5 1Y
RO A AR 12 b ik 0 3 3 DT A T 5 Wl B
A0 B AR IR A R 0T A 4R PR B,
BALP 5 40 il 5y W i) — R BE B (1, 7] 2 5 B B
I B Ak R T W A0 R SRR B A AR &
A 2L BALP KV B3 & T, T BE 2 A %
W e % B % T I - 457 i B IR T B0, T 48 VD R YT
J& BB LY BALP KA FTREAR . 5 A 52 45 SR A
WU, IGF-1 M #h SRR FENAERN T,
it Z R AR T WS R L IGF-1 nl i i
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