* 1058 - HrAE 5 TG ZURCPE2% 2023 4F 10 H 5 35 4855 10 1] Chin Crit Care Med, October 2023, Vol.35, No.10

i
A LR DA G E R R A AR SRR
Gy BNt KU YR

FARA TN FME A% OHREF
REWH AP SEREIA, RE 300450
BAZVEH - AR 3E-F, Email : shaojianping1011@163.com

[(FE] B it £ D 45E5E M (DBP)IEF LR S A VEFAR & (SAP) Z) 8 K HUS 52
Fik SRR TERFGY 7, 288 2018 4F 3 H & 2021 4F 3 H RHH 4 A PO BB SNEHIGIA 1Y 83 1 SAP i
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[Abstract] Objective To investigate the effect of vitamin D binding protein (DBP) gene polymorphism on
susceptibility and prognosis of severe acute pancreatitis (SAP). Methods A prospective study was conducted.
Eighty-three patients with SAP who were admitted to the department of general surgery of Tianjin Fifth Central Hospital
from March 2018 to March 2021 were selected as the research objects, and 83 healthy people in the same period were
selected as controls. Peripheral blood RNA was exiracted and reverse transcribed into cDNA, and the genotype and allele
frequency of DBP gene rs7041 locus were detected by fluorescence quantitative analyzer. Hardy-Weinberg equilibrium
was used to test the genetic balance. On the day of admission, serum C-reactive protein (CRP) level was detected by
scattering immunoturbidimetry, serum procalcitonin (PCT) level was detected by electrochemiluminescence, serum
DBP level was detected by enzyme-linked immunosorbent assay (ELISA), and neutrophil to lymphocyte ratio (NLR) was
calculated automatically by the instrument. The length of intensive care unit (ICU) stay, the length of hospital stay and
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prognosis during hospitalization of patients were statistically analyzed. Multivariate Logistic regression analysis was used
Results

that the distribution of gene polymorphisms in the two groups of subjects conformed to the law of genetic equilibrium.

to screen the influencing factors of SAP occurrence. The results of Hardy-Weinberg equilibrium test showed
The frequencies of TT genotype and T allele of DBP gene rs7041 locus in the patients of SAP group were significantly
higher than those in the healthy control group [TT genotype: 34.94% (29/83) vs. 9.64% (8/83), T allele: 55.42% (92/166)
vs. 38.55% (64/166), both P < 0.01], and the frequency of GT genotype was significantly lower than that in the healthy
control group [40.96% (34/83) vs. 57.83% (48/83), P < 0.05]. There was no significant difference in the frequency of
GG genotype between the healthy control group and SAP group [32.53% (27/83) vs. 24.10% (20/83), P > 0.05]. Further
multivariate Logistic regression analysis showed that TT genotype [odds ratio (OR) = 2.831, 95% confidence interval
(95%CI) was 1.582-5.067, P < 0.001] and T allele (OR = 2.533, 95%CI was 1.435-4.472, P < 0.001) of DBP gene
rs7041 locus were independent risk factors for SAP in healthy people, while GT genotype was a protective factor for SAP
(OR =0.353, 95%CI was 0.143-0.868, P = 0.041). The levels of CRP, PCT, NLR and DBP in patients with TT genotype
of DBP gene rs7041 locus were significantly higher than those in patients with GG/GT genotype on the day of admission
in SAP group [CRP (mg/L): 43.25 +13.25 vs. 31.86 = 12.83, PCT (ug/L): 1.53 £0.24 vs. 1.21+0.20, NLR: 3.15+0.53
vs. 2.71+0.48, DBP (ug/L) : 87.78 19.64 vs. 70.58 = 18.67, all P < 0.01]. The length of ICU stay in patients with TT
genotype of DBP gene rs7041 locus in SAP group was significantly longer than that in patients with GG/GT genotype
(days: 11.35+1.58 vs. 9.71 £1.35, P < 0.01). The length of hospital stay of patients with TT genotype was longer than
that of patients with GG/GT genotype (days: 23.41 4:3.64 vs. 23.17+3.57), and ‘the in-hospital mortality was higher
than that of patients with GG/GT genotype [34.48% (10/29) vs. 29.63% (16/54)], but the difference was not statistically
significant (both P > 0.05). Conclusions
rs7041 locus of DBP gene, and the mechanism may be related to the increase of DBP expression. And carrying the TT

The risk of SAP was significantly increased in patients with TT genotype of

genotype will prolong the ICU hospitalization time of SAP patients, but the effect on prognosis is not obvious.
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1.3 WEHE R

130 —BEOR)  IEERFIT X GARNS MR ABErt
SPEA P S SRR FRARICIT ST 1T (acute physiology
and chronic health evaluation I, APACHE IT). SAP 2%
TR TR IR AT AR 0, LA R SRt (35 B A o IR
3 I I ).

1.3.2  DBP BN LA Frfg AURFFE %423 H
TCH EASRAMAS R AES R EIK I 2 mL, FF7E 1R N E
15 RNA 2B RARAARRME (dbaD) ABRA R ) 4
T2 e B A Fe g LB iR e DNAL #4260 nm
55280 nm AR ERE (A HEAEL (A /A sgy) M 1.8 ~ 2.0
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TRAFEK 2% SCRARIE R L AT 1 U
fit PO BT (32 ABLZAH]) Kl DBP &[]
rs7041 f7 UEE R B 3 A 1 00, WS4 K U, fi i
i N1 2 S

133 SEERE SRR « A AL SAP AETEA
Bt 24 KA E S A FR K M 3 oL, SR P B Ss Ltk
K .38 C-J2 i £ H ( C-reactive protein, CRP) 7K,
K FH A2 e G AGIN 1L 7 [ 85 2 R (procaleitonin,
PCT) 7K ~F-, SR FH il 5K 058 W B i35 (enzyme-linked
immunosorbent assay, ELISA) &l .78 DBP 7KF- (i
MW B EERER AR IRA D s R4 A
S 3T (Cobas m511 %Y, 28 [F Roche 2 H) )
A7 3A , [ s 333 Mo 240 5 9k 8 2 L £
(neutrophil to lymphocytes ratio, NLR ),

1.3.4  IGIKRHUGHES : Giit SAP B FAE Wi s
(intensive care unit, ICU ) {E g B[] | A3 B A () FrE
ot 0 ) Fr i PR

14 Geih2Fo00r . flH SPSS 27.0 # R T e i
O3MT e HHERGORHRT GRS oA, DL £+ BRifE2s
(x£s) FoR , ] LLACR A « K6y 5 THERBERIEA
IR R AR BRI x K X e 238
P3EFT Hardy-Weinberg 5t & #6565 SR Z R
Logistic [F1 543 #r i 58 & 4= SAP B2 B & . P<<0.05
hESAG R L

2 & R

2.1 PAMTFEN G —BTORHLEL (GR 1)« IR
X BN NS LT, LB 5 X 52 R A 1l
ABERS APACHE 1353 SAP 2R | WA LIS 15
L B HERPE 0 55— R GERH U 22 v 10402 8 X
(1 P>0.05).

x1 EBRESSAP BE—RABLE

%k anis (1 (%)) ABgit APACHE I

Wy e T BE & WRCRL)
TR 83 40.71+7.32  43(51.8) 40(482)
SAP 41 83 40.18+7.18 46(554) 37(44.6) 16.58+2.97
ty 0471 0218
P 0.638 0.641

g PHCSAPRBOAICO) W o IBRlRRS (%)

() feige: AR (61(%)) CB1(%)) BEARp R

{4 83 15(18.1) 14(16.9) 14(16.9) 9(10.8)
SAP 41 83 45(54.2) 38(45.8) 16(19.3) 17(20.5) 15(18.1) 11(13.3)
PAKL:! 0040 0357 0042 0227
P 0842 0550 0838  0.634

T :SAP N HE A PEBAR 52 , APACHE Ty St Ak i By i fgkt
BERALT 23 15 23 FARERTE L

2.2 WIS 4 DBP JE [ 17041 43 1 22 25 it
&SR 56 (6 2) « Hardy-Weinberg 5t 14 V- £ #6; 56
SR, AL TR G A [) 5 R 8 9 S B 45 5
MBI R R TG E L (3 P>0.05), 1
LA 5T % 5 DBP JE K rs7041 {7 5 2 2500 A 24
P P AL

=2 {#EELE SAP £ DBP £A rs7041 15

EHMEETERRE
GG FERIL () GT HE[IEL (f5]) TT AR ()

.,
an HTon e s me S me ol P

() ) )
[EHEIRAT 83 27 31 48 40 § 12 1.803 0.406
SAPAL 83 20 17 34 40 29 26 0.893 0.640

T : SAP NHEE SRR A , DBP M4 K D 455 &M
2.3 PHYMEFERTS DBP LK 157041 1 5 2 500
A A (35 3) : SAP £ DBP M 157041 17 i 1
T S PRI AR T S 5 DR ) 01 % B I8 vy i ol R
20 () P<0.01), MIHEHT GT FE K7 B4R 0H A T
feERRXT HEZH (P<0.05) ; PRA1#EHF GG LR AY 4R
ZRTGI2#E X (P>0.05),

*3 {ERALS SAP £ DBP E[E rs7041 L=

SRS
N LR AR [ % (5] / 61]))
21 5
GG GT TT
fEREXTIRAE - 32.53(27/83)  57.83(48/83) 9.64( 8/83)
SAP 4 24.10(20/83)  40.96(34/83)  34.94(29/83)
X’ i 1.454 4.724 15.341
P 0.228 0.030 <0.001
. SENIFERIIR (9% (YR / Bi1K) )
2H 5
G T
X IR 2. 61.45(102/166) 38.55(64/166)
SAP 4] 44.58 ( 74/166) 55.42(92/166)
P! 9.480
PAH 0.002

TE : SAP HEAE 2 MBS, DBP ALEA 3 D 255G

24 SAP BRI Z IR ER Logistic MIHSHT (5 4):
MRYEE RS 5 SAP B3 W4 Ia] HL A A 4 5 FE A IE
TAERE PRSI ABERT APACHE IT 1743 . SAP 2571 |
A IEHERRI | RO E R R, DR &
SAP HHAS T Z K Logistic [IJH43Hr , 45 5
/v, DBP JE[H 157041 {37 S #8545 TT ZL K AVFN T 45437
L SAP A= AU 24134 T (35 P<<0.01), T 48 47
GT KB SAP (1 &4 KB MIFEAIL (P<0.05), it
B DBP 2 [H] 157041 {3 5 #5747 TT JE XA T 25437
LA R B A & A SAP B ST fE RS R 2%, i H
GT e[RRI K A SAP ORI & .
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R 4 DBP E[E rs7041 i RiEH A EE E B s E A & E

ANEBE SAP & 4 XU #Y % F 2 Logistic B34 47
SER IR B s fH xfH ORTH  95%CI P1H

A (2L GG
hEH)
GT ~1.041 0459 5.147 0.353 0.143~0.868 0.041
TT 1.041 0.297 12277 2.831 1.582~5.067 <0.001
iR (UL G
HZH)
T 0.929 0.290 10.271 2.533 1.435~4.472 <0.001
H : DBP M4EAEE D G565 HE A, SAP NEAEAMEIRAR R, OR N
P, 95%CT 9 95% T {ZIX [A]

2.5 DBP Z[H rs7041 {7 s #54H5AN [R) LK 7 SAP R
BB EFEAR AT LS (32 5) : SAP % B, DBP &
rs7041 {7 #5345 TT R AL AR 24K CRP, PCT,
NLR # DBP 7K V- 34 0] & & T4l GG/GT B AL,
S BE SRR X () P<0.01),

%X 5 DBP EH rs7041 {i S EEEE

SAP EBE LI EIEIRAKFLLE (x £5)

%  CRp PCT DBP
1)
e () (mg/L) (ug/L) NLR (ug/L)

GG/GT HEHA 54 31.86+12.83 1.21£0.20 2.71+0.48 70.58+18.67

TT HE R 29 4325+13.25 1.53+0.24  3.15+0.53 87.78+19.64
(fH 3.775 6.124 3.724 3.869
PIE <0.001 <0.001 <0.001 <0.001

. DBP N4EA K D 455, SAP N ELER PERRAS ,CRP N
C-F AR 1, PCT SHRAS 22 50, NLR g P 4 i 15 bk U 20 B LE A

2.6 DBP JE[K 157041 o7 s 35 AN [F] SE A Y SAP £
HUGTEFR LA (3 6) « SAP &, DBP H:[A 157041
D7 A TT FER AL ICU 11 BE I R #8547 GG/GT
FERRE I IR, 22 A Gt X (P<0.01) ;
LT TT LR RS S AP A HEH GC/GT A
RIS, H A Brm A B854 GGIGT JER Al Tt
&L H2ZE S TG (B P>0.05).

% 6 DBP £ rs7041 fii SR EEEE

SAP BETWRIEIR LB
Bk TCU fEREmtE] B ARt

1)

L (F)  (d,x+s) (d,x=*s) (% (1))
GG/GT JEHA 54 9.71+1.35 23.17+3.57 29.63(16)
TT JEPH A 20 1135+1.58 2341+3.64 34.48(10)
txH 4.969 0.290 0.207
P1{H <0.001 0.773 0.650

1 DBP R4 K D 54 1, SAP N EIE 2 LR 4, 1CU A
HEAE WP B

RIN
SAP 1) & J TR R — A sh SRR i 2, 2 iR
BELD T BBt EamiE it — kR £

MR EZ """ HAT AP BEEZE SAP Y8t f%
HILT AN 2 I PR Lt ol = W] 5 ) A W 2 s
XA SAP A= RS 247 T, DR abb 75 22 %o R
PURIBEATHR T, Mo SAP g BUG | il A
IR LS

H AT SAP Ji 5 1AL 32 2238 T ZFh P4 R ik
SR IR AR AR (AN RIPE S R GG S B
ANEPE5Y Z2 GeAeAS [N v 3 T A7 A 22 5 )
BT S R L IR R, U0 CRP. PCT ., ok 40
Wi Eb 19 45, B R O BB 2 W SAP, 3%} SAP
FREA —E WA E, (0 SAP fBE 1 5
PEREI, B FE AR A DA 7 FH B (EDE LA 2 , PR T
LRSI R PR 2 2 T I Y A T
K99 G, FE A2 W L 25 Wit 25 14 )y 55 T
BN, S50 R G SR MIREFR R G,
AR 22 25 PR A T R EEE A BE R SE A, X TR
TR B AS R & B RS — 2 S % 1 L.
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SR e A R DRI e ML S Al e 45 R R
J&i, Z & Logistic [M1IH53#7 7, DBP 3£ 157041
A7 s AT TT JEPRI A T S50 JE H 35 & A SAP (X
B X380, G GT JE PRI R SAP (1) & A XU I
WA, 327 DBP BL A 157041 o7 o5 22 250k 7 fig 2 S5
SAP HERZ —.
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BT B BE T ] A BE st R 22 S LG X
AIRE S AW I A FEA B

g Bk, AT A5 R R, DBP A 157041
A s 5T TT 55 PR Y m dgd 2 10 i SAP 19 e AL KU
H 54 5 50E SOV K F- 3G O, (B L0 35 )5
) SN 1A s T JR B R AR £ 1 I 5 2D B
FIZEMRIE A fE % 7 IR TR R 25 v

(1] skz, AREE XU, 45 i RER AT FUER OO0 e 2 R R
B 28 d WG BN —— —ITRE T MIMIC- I 504 72
B Tl Bk BAB I SE [0]. # o B 2 A B | 2022, 29 (3):
315-319. DOI: 10.3969/j.issn.1008-9691.2022.03.013.

[2] Fonseca Septlveda EV, Guerrero—Lozano R. Acute pancreatitis and
recurrent acute pancreatitis: an exploration of clinical and etiologic
factors and outcomes [J]. J Pediatr (Rio J), 2019, 95 (6): 713=719.
DOLI: 10.1016/j.jped.2018.06.011.

[3] Wang CY, Li QR, Ren JN. Microbiota—immune interaction in the
pathogenesis of gut—derived infection [J]. Front Immunol, 2019, 10:
1873. DOI: 10.3389/fimmu.2019.01873.

[ 4] Seishima J, Iida N, Kitamura K, et al. Gui—derived Enterococcus
Jfaecium from ulcerative colitis patients promotes  colitis in a
genetically susceptible mouse host [J]. Genome Biol, 2019, 20 (1):
252. DOI: 10.1186/s13059-019-1879-9.

[5] Cen ME, Wang F, Su'Y, et al. Gastrointestinal microecology: a
crucial and potential target in acute pancreatitis [J]. Apoptosis,
2018, 23 (7-8): 377-387. DOI: 10.1007/s10495-018-1464-9.

(6] MR, BEA M KR, 5 i 4 3R D 2R o s
VDR/GPX4 3 2k 38/ N BRI AL G HE R 403 [T]. HhAers o
ZREEE |, 2022, 34 (4): 383-387. DOI: 10.3760/cma.j.cn121430—-
20210926-01401.

(7] RWUE, B4, Wik, 55 4E4: R D 2K K 1L-6 JEH £
S L E R R W A SC R [T, PR B Bl
2021, 31 (7): 1097-1101. DOI: 10.11816/cn.ni.2021-202121.

[8] T2 . MIFHEAR D 45 5 F X Sk BN 48 4 BUE B0 K St
ASAHLHIBESE [J]. B3R PR 2 BE 24T , 2020, 45 (2): 204-206. DOI:
10.13898/j.cnki.issn.1000-2200.2020.02.018.

[ 9] Makris K, Bhattoa HP, Cavalier E, et al. Recommendations on
the measurement and the clinical use of vitamin D metabolites
and vitamin D binding protein: a position paper from the IFCC
Committee on bone metabolism [J]. Clin Chim Acta, 2021, 517:
171-197. DOI: 10.1016/j.cca.2021.03.002.

[10 ] hHEER A A7 I 2 RARBR -2 | RPN A s
Zhgy PGS RE R G2 T ESEPIRRISTRIE M
(2019 45 JLBDY (). *hAEi 243K , 2019, 39 (11): 721-730. DOT:
10.3760/cma.].issn.0254-1432.2019.11.001.

(11 ] BRIEW], /MO, 2550, 45 L 4638 D S5 G i PR R G 78
5 P A A W 1 P B S R I ORI (). Th AR AR AR
2019, 39 (11): 2694-2697. DOIL: 10.3969/].issn.1005-9202.2019.
11.042.

[12] van Dijk SM, Hallensleben NDL, van Santvoort HC, et al. Acute
pancreatitis: recent advances through randomised trials [J]. Gut,
2017, 66 (11): 2024-2032. DOI: 10.1136/gutjnl-2016-313595.

[13] Song IB, Zhong YL, Lu XG, et al. Enteral nutrition provided within
48 hours after admission in severe acute pancreatitis: a systematic
review and meta—analysis [J]. Medicine (Baltimore), 2018, 97 (34):
e11871. DOI: 10.1097/MD.0000000000011871.

[ 14 ] Hadi A, Werge M, Kristiansen KT, et al. Coronavirus disease—19
(COVID-19) associated with severe acute pancreatitis: case report
on three family members [J]. Pancreatology, 2020, 20 (4): 665-667.
DOI: 10.1016/j.pan.2020.04.021.

[15] Bhte 30, B, 55 T CT P4 FIAAE I 19 TEAE 2
PEBRIR S TR B BT ()], h A T SRR | 2023,
35 (1): 82-87. DOLI: 10.3760/cma.j.cn121430-20220411-00351.

[16] SRIE, BREAR , Rk R, 45 . J0AE Sk B R 5 S 0T PR -F
TG S0 [J]. ThAEfE TR 2oRE "% . 2023, 35 (5): 524-527.
DOI: 10.3760/cma.j.cn121430-20221020-00933.

[17 ] Gomes CA, Di Saverio S, Sartelli M, et al. Severe acute pancreatitis:
eight fundamental steps revised according to the 'PANCREAS'
acronym [J]. Ann R Coll Surg Engl, 2020, 102 (8): 555-559. DOI:
10.1308/resann.2020.0029.

(18 ] sRE3C, R, BRT7, 45 WUR B 3% B4R 7 5 I MLAE
PEGPEIFRAR 52 15 PRTT AR Meta S3#T (1. 7 [ g B2 45 45 Sk
ZR7% , 2023, 30 (1): 60-65. DOL: 10.3969/1.issn.1008-9691.2023.
01.013.

[19] Fmmms , RS | WTvefi |, 5 . SAP HBE 518 & 1 & 3Rl
TEPE K YR TR FE AR A K M AR 43T (). P P e R
Zha 2B | 2023, 30 (2): 199-203. DOI: 10.3969/j.issn.1008—
9691.2023.02.015.

[20] Xie ZJ, Wang XB, Bikle DD. Editorial: vitamin D binding protein,
total and free vitamin D levels in different physiological and
pathophysiological conditions [J]. Front Endocrinol (Lausanne),
2020, 11: 40. DOL: 10.3389/fend0.2020.00040.

[ 21 ] Minisola S, Ferrone F, Danese V, et al. Controversies surrounding
vitamin D: focus on supplementation and cancer [J]. Int J Environ Res
Public Health, 2019, 16(2): 189. DOI: 10.3390/ijerph16020189.

[22 ] SBunAe . 2 H S5l 2R 505 WO (3 HR IR BTk 2R el
25— PR D I —ZE PP (0] SERRG IR BRI A4 | 2022,
14 (2): 153-156. DOI: 10.3969/}.issn.1674-7151.2022.02.011.

[ 23 ] Dimova R, Chakarova N, Kirilov G, et al. Vitamin D binding protein
is related to cardiac autonomic function and metabolic status in
prediabetes [J]. Nutr Res, 2020, 75: 56-66. DOI: 10.1016/j.nutres.
2019.12.008.

[ 24 ] Duchow EG, Cooke NE, Seeman J, et al. Vitamin D binding protein
is required to utilize skin—generated vitamin D [J]. Proc Natl Acad
Sci U S A, 2019, 116 (49): 24527-24532. DOI: 10.1073/pnas.
1915442116.

[25] Jorde R. The role of vitamin D binding protein, total and free
25-hydroxyvitamin D in diabetes [J]. Front Endocrinol (Lausanne),
2019, 10: 79. DOI: 10.3389/fend0.2019.00079.

[26 ] Gauzzi MC. Vitamin D-binding protein and multiple sclerosis:
evidence, controversies, and needs [J]. Mult Scler, 2018, 24 (12):
1526-1535. DOI: 10.1177/1352458518792433.

[27 ] Jassil NK, Sharma A, Bikle D, et al. Vitamin D binding protein and
25—hydroxyvitamin D levels: emerging clinical applications [J].
Endocr Pract, 2017, 23 (5): 605-613. DOI: 10.4158/EP161604.RA.

[28 ] Rozmus D, Ciesielska A, Plomifiski J, et al. Vitamin D binding
protein (VDBP) and its gene polymorphisms: the risk of malignant
tumors and other diseases [J]. Int J Mol Sci, 2020, 21 (21): 7822.
DOI: 10.3390/ijms21217822.

[29 ] Bikle DD, Schwartz J. Vitamin D binding protein, total and free
vitamin D levels in different physiological and pathophysiological
conditions [J]. Front Endocrinol (Lausanne), 2019, 10: 317. DOI:
10.3389/fendo.2019.00317.

Ol F193 = 2023-03-07)
(TS - FM95)



