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Correlations between reflux symptom score and serum levels of PGE, , Ghrelin,
GAS in patients with gastroesophageal reflux disease
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2. Department of Internal Medicine s Fufeng County Traditional Chinese
Medicine Hospital sBaojisShaanxi 722299 ,China
Abstract: Objective To investigate the correlations between reflux symptom score and serum prostaglan-
din E, (PGE,) ,Ghrelin, gastrin (GAS) levels in patients with gastroesophageal reflux disease (GERD). Meth-
ods A total of 150 GERD patients admitted to Shaanxi Aerospace Hospital from August 2019 to August 2022
(GERD group) and 120 healthy subjects (control group) were selected as the research objects. Serum levels of
PGE, ,Ghrelin and GAS were detected by enzyme-linked immunosorbent assay. The serum levels of PGE,,
Ghrelin, GAS and gastroesophageal reflux disease questionnaire (GERD-Q) score were compared between
GERD group and control group,and the serum levels of PGE, , Ghrelin, GAS in patients with different GERD-
Q score were analyzed. Pearson correlation was used to analyze the correlations between GERD-Q score and
serum PGE, ,Ghrelin, GAS levels in GERD patients. Results The GERD-Q score and serum PGE, level in
GERD group were higher than those in control group,the serum Ghrelin and GAS levels in GERD group were
lower than those in control group,the differences were significant (P <C0. 05). The serum PGE, level in pa-
tients with GERD-Q score of 7—10 was lower than that in patients with GERD-Q score of 11—14 and 15—
18,the serum Ghrelin and GAS levels were higher than those in patients with GERD-Q score of 11 —14 and
15—18, the differences were significant (P <C0. 05). Pateints with GERD-Q score of 11— 14 had lower serum
PGE, level than those of patients with GERD-Q score of 15—18 (P <C0. 05),and had higher serum Ghrelin
and GAS levels than those of patients with GERD-Q score of 15— 18, the differences were significant (P <
0. 05). Pearson correlation analysis showed that GERD-Q score in GERD patients correlated positively with
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serum PGE, level (+=0. 510, P <C0. 05),and negatively correlated with serum Ghrelin and GAS levels (r=

—0.524,—0.568,P <C0. 05). Conclusion

Serum levels of PGE, , Ghrelin and GAS associate with GERD-Q

score in GERD patients, which were expected to be serological markers to evaluate the severity of reflux

symptoms in patients.

Key words: gastroesophageal reflux disease;
din E,; Ghrelin; gastrin

B R (GERD) 1 B N AW RO A% M
B LLAN AL O A0 (o) il 358 1 51 B — R 5 R
T8 PR AN (O I R E L — s UL 9 AL Bh ) R A
PEBOR . BOPE gE it R VO E K GERD &% R R
15. 0% ~19. 9% , 1 $& [l H & 5 2 &3k 12. 5%, IF A7
BAETFE R, GERD IR M Z 4L, DL E B
SR Ry BLFRRE AR, b Ah A A R R I 2E A AE LR
TP N I 25 A IE S 22 R A AR IR AR i P B 3 B T
AR RO B AR AR BE RS VR SR R AN Barrett B4 3
Fh S AY o5 DR R & S LT 6 R 28 L T g S50 3L 0
JE R I it B0 R RN T8 43 . B A UK S R R % D) A
X B RO A B (GERD-Q) ¥ 43 ¥ K FH
i AR B R ORI A 3 R A R 3 A T T, —
FEEE bl e e GERD S35 R i ik R %) 7™ 2 R B L i R
PP L B IR RE IR ™, B B A S22 B GERD
(R S B T HY, B IR R E, (PGE O E N —Ff 4
PSR B AN R0 s 7 R S AR AR 7= 9, A KR L R
i | bR S B A B ARt 9 T A S ) AR
P30, oA T KT AR Fi R 5 GERD £ 3% 31 1k 18 26 i
if B ™ &, 2 H AP X T PGE, 5 GERD f# 3
GERD-Q iy iy & i AR M aa™ . 1 5 WLk £ (Gh-
relin) . B E (GAS) W 5 GERD Y & A= HL il % 1] 41
K, ZHWA R FHEE THEANNGEA 2, 5]
. GERD % 5 KUK 36 hn L B B G 68 A 18 00 % 5
GERD i #% GERD-Q 41 X &2, AWF5E 5 17
it GERD f## GERD-Q ¥4 5 IfiL i PGE, . Ghre-
lin,GAS KM bk, LI R iZ 0 i2 R Rt 2 %
1 #RE5FZE
1.1 — %R 2E#% 2019 4E 8 F & 2022 4F 8 A Bk
PO K B= B CLATF fA] BR AR ) iia 19 150 ) GERD A&
FHY A GERD 4. [73 120 1) fi HE AR 46 3 9 A %) IR
4, GERD 440 A5 : (1) W 2 5 & 7 GERD 2 Wr
FRAET AE AR IR N (E) R MR B0 A iR
GERD ik . 36 43 H & ol 3 o b 3 1k 1 P9 85 K A
12, N A TG 5 0 T 38 o R R A G B R A 4R A7
HEEMRBEZENL:; (OER=18 %, E R AWK A
>3 1 H; (3)GERD-Q ¥4 >>7 435 () IIfi PR IR 7 %%
RO, XTI AR UE . (D R AHE, W T
BEFTCH % 6 GERD 258 AL B 50 () 4R I =
18 %5 () I PRE I e kL ot 4% . HEBRbRfE . (1) B &
A J5 8UE i B YIBR AR G 45 4k & P GERD; (2) & ™
T I I A5 B T B T RN 4 LR I R G L LT

gastroesophageal reflux disease questionnaire;

prostaglan-

RGP SOE MR s (DB JFH T LTI R IE
i 7 b S kO 38 ZR 5k 5 (4D B bR PR B R VU I
B R H IR ER DK sk B R AL (5) AFTE Y
I VIRT B R 5 (6) Wl JRO L 71 A P 5% 975 | 45 4 41 28U
S5 H AR R 38 D) RE BB 5 (7D 5 I AT RS AR
155 (8) 4 T 4 R w il L30T 5 (OO BRAE A & AF 5T 11 30t
ARVBWAEVIERAR BRI & A FE A 50 U R AR 55
A ARIE TR S (L0) i W A2 0 e 18 i sl ) 259 4
97 . FrA R x g A S 5 AR, IF 4 % A R
EB AW B A B L2 A

1.2 Hik
1.2.1 ERbICsE  WCEE A DF 58 6 2 1 ) AR I

FBl {4 5 2 6 5 (BMID WRC0R s IR s 45 L 4R B2 kL,
1.2.2 [fi%# PGE, .Ghrelin 1 GAS /KM rd
BT ABE 24 h P R & TR K Y H IR SR
25 JE KM 5 mL ., R s HARGE 250 0L (435 X 1E &
A g 7 A PR ] . TDL-50B 7)) 8500 43 85 1l 3 (s 3
3 000 r/min, B0 10 cm, OB E 10 min) , B
MG RAF T —80 CukAfftn ., RIU4 A A
ACCRE 5 B 2% DL A W B A BR ST 2 |), AS-380 D)
DA it 0 o 58 W B 0 X7 &0 1 Vg T e A P R
AR 2 /D Al i3 PGE, .Ghrelin Fl GAS 7K,
1.2.3 REERES  BAE GERD-Q™ , Giitit % 7
d PN HH R A R AR, HE B R R A 4 K AT (0
o R ARSI B S e KRR R L R RN () ] B
oL R R AR R A5 TR IR R B 0. 1.2~
3.4~T7 K/JEMKKIE T 0.1.2.3 435 B M IR AL 45 0%
O B I AR AR A5 TURE IR R AE A% 0.1.2~3,
A~T7 R/JAMRIAE N 3.2.1.0 43 5 % Az 13 T 42 1) 5%
AL 455 5% I3 26 400 o 00 A1 7 0 e e R0 A LA 25 LB O
N CEO [ R 5 il B FIR , AR 48 H & A= M3 0.1 .2~3 .4~
TR/ FEAMIGE N 0.1.2.3 4. BHAEAE R L BH P AE AR
XA 3% B Y R W AX 3 TR AR 1F 4 A B S GERD-
Q P4y, B4y 0~18 43, B4r=>T7 Syt FIW S GERD,
1.3 Siitephbs R SPSS25. 0 4834k 14 vk 17 %k
P b B K BE vt B . THECFOR LB A R R OR
) R X7 K RIEAS A 25 SRR Y
B &£ 5 FRon, 20 SR T 25081, if— 26 W
Wi LR ] LSD-t ¥ % ; GERD # # GERD-Q ¥4y
51 PGE, .Ghrelin GAS 7K i 48 ¢ 14 K JH] Pear-
son Ml K HFEAT M. LA P <T0. 05 N % %4 4%



HIHEFS IR 2023 F5 A% 20 %% 108

Lab Med Clin,May 2023, Vol. 20,No. 10 o 1407 -

2 & e
2.1 WiHELERILE  GERD 4 GERD-Q iF4r
=T, 2 RH S IR L (P<<0.05) ;GERD 4]

SRR AR ol I Sl A s A S I @ s Sl = i [ SN )
B .BMI tb 8, ZR L& I %58 L (P>0.05), W
1.

*1 GERD A5MBAELEREER 2 (%) v +5]

415 n e i Fa oML A A R CERDQ
= e %) (em) (kg/m*) WA O3

GERD 4 150  98(65.33) 52(34.67) 51.80414.02 85.00F£8.60 24.00£2.87 39(26.00) 41(27.33) 13.45+4.55

X B 2 120 75(62.50) 45(37.50)  50.97+11.86 84.7549.10 23.6542.59 28(23.33) 29(24.17) 4,984+1.32

X2/t 0.233 0.517 0.231 1.039 0. 254 0. 348 19.732

P 0.630 0. 606 0.817 0. 300 0.614 0.555 <<0. 001

2.2 WY M7 PGE,. Ghrelin, GAS /K F b #
GERD 4 1L ¥ PGE, /K-F-1& T-XF B4, 1L {E Ghrelin,
GAS /K FAE FX A, ZHRAFEIT¥E XL (P <
0.05), Wk 2,

x2 LA 155 PGE, \Ghrelin,GAS &K E b (x +5)

PGE, Ghrelin GAS
21 51

(U/L) (ng/mL) (pg/mL)
GERD 4 150 113.21415.76 55.23+£16.24 41.00410.78
Xt BE 2 120 96.50%8.75 67.97£19.95 57.10%15.33
t 10. 401 5.785 10.113
P <20. 001 <20. 001 <20.001

2.3 A[A GERD-Q W5 #2451 iE PGE, | Ghrelin,
GAS /K F #8150 #) GERD 3% . GERD-Q ¥
Sr N T~10 434 43 B, 11~14 434 52 #],15~18 43
# 55 fl. GERD-Q W58 7~10 43 # Il PGE, 7K
AR T GERD-Q $E4F K 11~14 43 H1 15~18 433 . i
7 Ghrelin,GAS /K ¥ 5 F GERD-Q #F43 4 11~ 14
SR 15~18 S H . ERA G E L (P <C0.05);
GERD-Q #£4r 0 11 ~ 14 4% % 13 PGE, K FE& T
GERD-Q #¥43 2/ 15~18 43 # , Il i Ghrelin, GAS /K
Vi T GERD-Q W43 15~18 433, 2 R A it
=X (P<<0.05), W3,
X3 A [F GERD-Q #4 &% M i%& PGE, (Ghrelin,
GAS K FEEE B (£ 5)

. PGE, Ghrelin GAS

GERD-Q #4340 n
(U/L) (ng/ml) (pg/mL)

7~10 43 95.314+8.19 66.90418.91  51.89+9.51
11~14 52 111.06412.90°  53.90416.30°  39.7248. 69"
15~18 55 129.234+11.65"  47.364-10.09" 33,6846, 45"
F 110. 974 20. 183 60. 394
P <20. 001 <20. 001 <20. 001

#: 5 GERD-Q W4 7~10 504 L P <<0. 05; 5 GERD-Q
PEAM K 11~ 14 433 2" P<0. 05,

2.4 GERD ## GERD-Q 4> 5 Ifii 3§ PGE, .Ghre-

lin.GAS K F A KT GERD ## GERD-Q ¥
r5 ML PGE, KF 2 1IE # X% (r = 0. 510, P <
0.001), 51M 7% Ghrelin,GAS K FHE ML (r=
—0.524,—0.568,P<0.001),
3 i ®

GERD 1E R H AL R G5 R WL ) —Fhi2 vk . B
A A AL i R e 2 TE 2. T RE S B8 T 15 29 L2 fE
B0 B S U o B A2 400 L 1S R AR T AR B R IR
Jit s T REFAAG L HE2S B fs 45 A 6. GERD % H2
Wi 4% B A A 24 h B 4F pH (E MW R 7R
580 70 2 0 [ 5 0 A 4, o A R A R AT A
Wi GERD J™ 8 2 i K A7 TC I & A o H 58 3 Wi 6 A i
TR H AN B 5 BUS I R N 2B 24 h 24
pH W B 7] > GERD 2 Wi B2 K 4 L (138 40
F 52 Wl g 900 WY o S, G R BB IR, HL R A 2
FHE b 5%, 1 22 s e o T & B 331 H 5 5 7 2 410 i 751
I R EPIE B 22 W GERD M fii 3 L R fi H G
B T 75 AR FLRE 5 B I i ) 45 8 A 0 4% GERD
SR 3R R PE R A [R] & fl GERD-Q 4§, H
GERD 51 it 38 2558 B 4% . 12 W v o M oo 0 2 —
A U0 L I R IE AN TE S R ) 4 ) L £
AR PE A4 A% L e R S BRI FH 32 BRSO

GERD-Q & —F LUREAR PE4> Jy T (32 W 7 ik . th
SRR 7] 3 L GERD 5 i & 3¢ . B B i e R0
R 3 AR AT A Y B, BAT TR AR
B 12 W7 IS T JR o 30 2 v L AR RO PR R A A R
RPNV B BH M RE AR L 9T 1 BR R X A 3 B A 1 5
M, AN AR PP Al 8 35 6E R ™ H R B L AT R Bk GERD
XoF BB A TR TR A SE R, RO AR Y GERD i &
Bt ek AN B g WoR . MEE M GERD B
GERD-Q 1143 5 A& I Ui . 59 MR I i ¥ & 1E A ¢
(P <<0.05) ,#&7/8 GERD-Q W45 Al 7E — i #2 | S e
MG M GERD B# R AE R A ™ R, L E
GERD-Q 1143 B B iE S 7 GERD #8355 i i R ™
REFMAPEAEEZE L HLTHSME PGE, .



+ 1408 - HIEFLS KR 20235 A% 20 %% 108

Lab Med Clin, May 2023, Vol. 20, No. 10

Ghrelin . GAS /K15 & i AR BHH .

PGE, 1B — Ff ok Vi F 46 24 DU 1 i1 B 261 1
Bz 2 B AN 43 0 1) ELAT PR A 2 LA FE AR A s A
TR 2 0 ML T Bl K5 R AR B BT R R AR
IR E RO B, n] B R, B
T R A AR 1 5 T B A P A R R A R
JeBh Wi A 3 0 E B . A BFSE R L PGE,
AR Sy — ol 0 S 40 B PR A R T 28 R AR, Bt
G RG34 /6 FF A S, G 3% K 7 5 % T v AT R
IR A -2 0 RA R A SRR R K
AR A L R PGE, T fiE 5 5 26
SR 20 L ES R 3 0 5 7 AR K A RE T n A IR
RAER N I FEFHAAM-2 Rk, S 58 %EER
ME R KR E RS ARBES f. GERD 4 I 5
PGE, /KF-i& T X 4, #8/8 PGE, 5 GERD By &4
AR, XS FRMGEMAF . HEWEF, 0 PGE, 7K
ST R e i A T OB L & HE 40 R AR 1R
T EE b I 5 E N, I RO A -2 2 Rk L
SHLHG . A5 GERD, 5 4h, A HF5T 45 3 8
/8 -GERD #4113 PGE, /KFEFi#E GERD-Q W49
T i FF 5 3 i Pearson 34007 KL, — B B I1EAH
XL BRI PGE, KFFHE AT e N #E GERD B &
FOREAR . L3 PGE, 7K Tt i vl fE & vk %5 2k B 43
P 2 5 i B 4 2P0 Bk A O B s T B B B ) bk
F) 55 5 23 0 E S G RE TR o SO 2 B 4 R ek R 46 405 0
— L,

Ghrelin /&4 K JE AR 43 Wb 32 1A ) — Fi g I8 14 Bic
A, 22 Fh S RS0 0 M I R IR X/ A A0 M B L A
NIEZ T 2088 5 A o3 A, AT AR 3 R 4 W FN
o 18 0% 3, AR BT A R G B 59 A Ghrelin 7T 38 5
Sl 5 R P SO R 2 N K O R 4 A LA SRR
Bl K B B, ek HE s BE OO L A EE SR ORI
& Ghrelin /K FFEAREE , 7T RE 51 B HE2s 2658 i &
viig B YT B — e A T S A WL — 25 At A
% % GERD, Kt GERD & Iil#% Ghrelin 7K P
TR . ARFIELE R SR . GERD 41 Gh-
relin KK T % BB 4H (P <<0. 05), 5 iR 48 4
FEUS 5 WS Ghrelin K 7 FEAIG 51 HE 25 4T
BT o ek LSO A R R A L — 3 s A
TN SO AE IR A 56, X8 GAS il 62 5 GERD Y
K T R B . A AR ST A R L L3 Ghrelin 7K
F-BE%E GERD % GERD-Q ¥4 B9 T 5 i M A, i
Pearson M5&40 8T Won — 3 B A R IILTE GAS
AKOF AR 7T BE 23 i 8 GERD 8 % 5 i S bk, i i
Ghrelin 7K - B fIC AT RE 38 5 0 25 L N 23 W03 42 0 1 4
ZSHER TN E N R S, SR g E R — ik
P ot o fe 2 5 S I 3 .

GAS 1E R %m0 8 W sh F1 B A o Wb i B3 &R
ERHATEN T HEE GHESMW. TiESERME
B 0 (2 T 28 A0 A 43 24 098 8, O T 5
SGHBEETHEANMPFEI LR R 2 ZikE
e £ 45 T 15 29 LIS 4, 02 i 6 A8 O o UL 2 v O S
A T IEANUE Ty 1G58, T A RE 8 T 2
DigE . KIKUCHI % B 93 /R L 45 f BE (AR G 2 A
e, GERD B 175 GAS /KB 8 B A% (P <<0.05),
R GAS Al iE2 5 GERD Ry & it 72 . ABF5E 45 51
7%, GERD 41 Ifil i GAS K FAE T x4 (P<
0.05),# /8 GAS 5 GERD W& A EH X, x5 1
IR A AF L HEW R R N GERD & B2 A G L 3
IR . Z BB E IR 2w B R, L S
PR 43 Wb H O 15 52 18 R S it M 400 A A PR ORI | ke S
G M5 W GAS W /b, 51 Mg GAS KV FEAK M
M GAS K- BEAR T 5] & &4 T & A ML ig R 4,
F5 GERD & WU 34 . deAh , A 58 45 2R oK,
GERD i # Il ¥E GAS KVFpi#E GERD-Q ¥4 1 T+
1 MBI L Pearson #H & 43 M i 78 GERD-Q 43 5 1
1 GAS K24 56 (P <<0. 05) . #2785 1L GAS 7k
SRR GERD £ Rk R A 38k 35 22 A9 4 1
FH 38 F ML GAS 7K FEAR T 4 52 i B 3 5 40 i 43
SUIEBE L 0 E SIE R B R ) i B A A

Zi b frid. GERD # # GERD-Q ¥ 4r 5 ifn i
PGE, /KR IFEMAE., 51 Ghrelin, GAS /K # &
A C L 3 48 b A 2R A 48 7 I E IR ™ EE R
P& .

S % ik

[1] ®EE,&E. pH WIS ARTE S &8 & i T iy R
PERELT . AR St HLRHIG R 2% &, 2022,37(4) :314-318,

(2] SRR AT A5, — P 2L = ™ P8 ) 400 Rlih 7 AL
X B BRORR BT R LT, B AR W s 24 gE L, 2019, 19
(9):1697-1701.

(3] BRULB, 6, AR IR A% (3 3k b KB THER I B B
RFIR M TATR 201 [J/CD]. h 4 8 &8 K i i+
F4i,2021,8(1):20-26.

[4] TAKEUCHI K,AMAGASE K. Roles of cyclooxygenase,
prostaglandin E, and EP receptors in mucosal protection
and ulcer healing in the gastrointestinal tract[J]. Curr
Pharm Des,2018,24(18) :2002-2011.

[5] SAKATA I,TAKEMI S. Ghrelin-cell physiology and role
in the gastrointestinal tract[ J]. Curr Opin Endocrinol Dia-
betes Obes,2021,28(2) :238-242.

[6] DI MARIO F.CRAFA P,FRANCESCHI M, et al. Low
levels of Gastrin 17 are related with endoscopic findings
of esophagitis and typical symptoms of GERD[J]. ] Gas-
trointestin Liver Dis,2021,30(1) :25-29.

[7] WiEE2ESTEG % 4. 2014 R P E B 88 W&



HIHEFS IR 2023 F5 A% 20 %% 108

Lab Med Clin,May 2023, Vol. 20,No. 10

* 1409 -

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

FARE L] AW A 2014,34(10) :649-661.
TRZE A o, S B A S U TR A IR A2 I A
AP LI A B R BE 2 ,2013,20(4) £ 541-543.
MARET-OUDA J, MARKAR S R, LAGERGREN ].
Gastroesophageal reflux disease: a review [ J]. JAMA,
2020,324(24) :2536-2547.

RSB, MRAZ 3 B A 5, 5. DL AME IR O B R I
HEE RIS Wik M R L]/CD]. e H g
S L F- A k5 2021,8(1) :32-36.

QUINTERO L,LUNA-JASPE C,LUNA R,et al. Evalu-
ation of gastroesophageal reflux after standardized gastric
sleeve with the Gastroesophageal reflux disease question-
naire (GerdQ)[J]. Cir Cir,2021,89(5) :686-691.

FAEWN L M AL AR VA M B A 159 B
[ IV 5 A iy Jof AR RORS 0 BN B AT (D). AR Ak 2R
7 +2020,40(9) :595-600.

WIS, EA RS BRI E AR A RN R
FEWCT MR ] IR E Y 516K, 2020,17
(20):2921-2923.

CHENG H, HUANG H,GUO Z, et al. Role of prosta-
glandin E, in tissue repair and regeneration[]]. Ther-
anostics,2021,11(18) :8836-8854.

TSUGE K,INAZUMI T,SHIMAMOTO A,et al. Molec-
ular mechanisms underlying prostaglandin E,-exacerba-

ted inflammation and immune diseases[ ] ]. Int Immunol,

[16]

[17]

[18]

[19]

[20]

2019,31(9):597-606.

QUITADAMO P, ZENZERI L, MOZZILLO E. et al.
Plasma dosage of ghrelin,IGF-1,GLP-1 and leptin relat-
ed to gastric emptying and esophageal pH-impedance in
children with obesity[ J]. J Endocrinol Invest, 2021, 44
(6):1275-1281.

LIANG Y,YIN W,YIN Y.et al. Ghrelin based therapy of
metabolic diseases[ ] ]. Curr Med Chem, 2021,28 (13):
2565-2576.

PARDAK P, FILIP R, WOLINSKI ], et al. Associations
of obstructive sleep apnea, obestatin, leptin, and Ghrelin
with gastroesophageal reflux[J]. J Clin Med, 2021, 10
(21):5195-5211.

HELGADOTTIR H, LUND SH, GIZURARSON S, et
al. Predictors of gastrin elevation following proton pump
inhibitor therapy[]J]. J Clin Gastroenterol,2020,54(3):
227-234.

KIKUCHI H.FUKUDA S,KOIKE T,et al. Association
of residual gastric acid secretion with persistent symp-
toms in gastroesophageal reflux disease patients receiving
standard-dose proton pump inhibitor therapy[ J]. Esopha-
gus,2021,18(2) :380-387.

e B #1:2022-10-20 15 5 #1:2023-02-10)

(EHE% 1404 T

[2]

[3]

(4]

(5]

[6]

7]

[8]

ZHANG X,ZHOU H,SHEN H.,et al. Pulmonary infec-
tion in traumatic brain injury patients undergoing trache-
ostomy: predicators and nursing care [ J]. BMC Pulm
Med,2022,22(1):130.

LUO C,LIU X,XIE S,et al. Experience and modification
of skull base reconstruction results in lower complications
rates[ J ]. Acta Neurochir (Wien), 2022, 164 (4):1127-
1133.

R« B 95 28 Wi . I3 CRP KA PCT A 75 22 4F
it &8 e Y 12 W AN YA 7 TR PPN g B (T . i e R
2022,33(8):972-976.

NERJ— T F w IR REE A Bl M
55 % 2 9% e X P I ML S 1 i 4 A 2 0 PR OPL A
ML) ] hAE 2L B 25,2020,29(11) : 1466-1470.
AR B A 2 Pl 2 SR A A 2, b [ P 2 DR O A B
PEEH. o [ 5 2 i R 4 L 30 B 52 4 B 22 R (2017)
(1. AR BE 2 %35, 2017,97(21) : 1615-1623.

AR R 2 2 I 27 3 23 SR e of AL v IR RN B B AR A
P Jii 48 5 WP R ATL AR O M il 48 12 W RVA 9T 48 (2018 4R D
(1], A4 B AT Z 3, 2018, 41 (4) : 255-280.

SEKI D, MAYER M, HAUSMANN B, et al. Aberrant
gut-microbiota-immune-brain axis development in prema-

ture neonates with brain damage[]]. Cell Host Microbe,

[9]

[10]

[11]

[12]

[13]

[14]

[15]

2021,29(10) :1558-1572.

ZIAKA M, EXADAKTYLOS A. Brain-lung interactions

and mechanical ventilation in patients with isolated brain

injury[J]. Crit Care,2021,25(1) :358.

ZJF, . shA MM PCT.CRP 7K 4% 1k i 5 7Y /5 fiki

£ S0 T B SRR e 1 12 U O (BT . I R 1 R 3

2020,22(1) :92-96.

AUBERK L B B 2R, X e L 45, PCT Je CRP K& JF B ae H

R VT 7 i B e B B 4 22 4R SR IR T TP B BT A

fE (1], WL BE 25,2020,42(17) 1 2671-2673.

P PO S TR A T O i S Je g B I A8

PR~ 7K P 1y 25 SCLT . v g o R 5 B &, 2022, 29

(2):167-170.

BBLIE, SRk, b Mok AN B /9 O 40 M Ll L CROBL AR 1/

PR 11 B AR 7 B 0 G 08 £ I 7 S0 I R AL AR O e s 58

(3 M [ ], S8 A PR 24 2% 35, 2021, 37(7) : 903-908.
R, 5L, 25, A5 2 A W i 35 AR DG 48 B %) 5 Y 5

it 5 5 A il S J g g T A L) . S R s R R 2 2

#,2021,25(14) :28-32.

5 I BN W R 2% 4EL I sTREM-1, HMGB1 H

T VPAk T Y A 5T AT e Y I R (BT . WL

PE2%,2021,43(2) :172-175.

(e Hs 13 . 2022-10-14 & 151 H 1. 2023-02-15)



