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Abstract Objective: To investigate the correlation between the levels of serum hypoxia inducible factor-la (HIF-1a)
and long non coding RNA taurine up-regulated gene 1 (IncRNA TUGI) and myocardial injury in patients with severe sepsis.
Methods: A total of 94 patients with sepsis as research objects and patients were grouped into sepsis group (60 cases) and
sepsis shock (SS) group (34 cases) according to whether they had shock symptoms at admission. In addition, 94 healthy
people who had physical examination in our hospital meantime and whose general information matched with sepsis patients
were taken as the control group. The expression levels of serum HIF-1oe mRNA and IncRNA TUGI1 were detected by real-time
fluorescent quantitative reverse transcription polymerase chain reaction (qRT-PCR). The correlation between serum HIF-1a
mRNA, IncRNA TUGI levels and myocardial injury in SS patients was analyzed by Pearson method. Results: Heart rate,
white blood cell (WBC) count and lactic acid in SS group and sepsis group were significantly higher than those in control
group, and those in SS group was higher than those in sepsis group (P <0.05). APACHE II score in SS group was higher
than that in sepsis group (P <0.05). The mean arterial pressure, serum levels of HIF-1o¢ mRNA and IncRNA TUGI in SS
group and sepsis group were significantly lower than those in control group, and those in SS group were significantly lower
than those in sepsis group (P <0.05). The percentages of CD3 " T, CD4 " T, and CD8 " T in SS group were obviously lower
than those in sepsis group and control group, and those in control group were lower than those in sepsis group (P <0.05).
The levels of lactate dehydrogenase (LD), creatine kinase isoenzyme ( CK-MB) , cardiac troponin [ (c¢Tnl), myoglobin

(Mb) and heart fatty acid binding protein (H-FABP) in SS group and sepsis group were significantly higher than those in
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control group and those in SS group were higher than those in sepsis group (P <0.05). HIF-loo mRNA and IncRNA TUGI
were positively correlated with CD3*T, CD4* T, CD8 T, and negatively correlated with LD, CK-MB, c¢Tnl, Mb, and H-
FABP (all P<0.001). Conclusion: The expression levels of HIF-lao mRNA and IncRNA TUGI in serum of patients with

sepsis are low, both are obviously correlated with myocardial injury in SS patients.

Key words Severe sepsis; Hypoxia inducible factor-1a; Long non-coding RNA taurine up-regulated gene 1; Myocardi-
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1. WFFEX 4 e 2021 4E 5 2022 45 AR
3 TR XA R I B AT F9 94 9 e 795 F 35 SR O
TR MR 8 A I 2 75 A5 PR S R 4 S e 2
E41 (60 15i]) I 3505 /K 52 ( septic shock , SS) £ (34
) o DHAFRIE : OFF A o FE e 75 08/ e 25 4k 4K o
L2LIBIT I (2018) ) @1 K K AR MR AE ; B
SEW =18 %, HEBRFRHE : OO RERETE ; @M
R B 7 5 B0 FIE TR st B B M A s D etk
P s O FLE I JR I I Lo s @ AR . 5% )
WITEARBEAARRS H — M9k 5 e #50E A8 38 AH DT BE Y £t
HE# 94 1l X IR, BG4 EBAE BIZE B 23tk ife
(#1t55:20201225) , R E SRR B RIS IF A =1
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(1) FEARAE 220 E A5 (MeaE B H 832
TRYTZHT) BRI E K 1L 6 mIL, A3 000 %/ min £
O 15 min, B JRTCA BTG, & T - 80°C LR AF1F
e

(2) qRT-PCR ¥ % U Ifi 5 HIF-la mRNA |
IncRNA TUG1 ik /K- U EIRHEAS , #7218 Trizol 1
RCSCE AW, bl ) 5 AE 0 B8 o3 B 52 I Im  E
RNA, I R 8 R J8 2 306 2 S i) & (72 ]
Qiagen /3] ) #RAFE AL PR HE 5% 5 W cDNA |, R ] ABI
7500 #4 qRT-PCR 4L (S [E ABI 23 w]) #6001l 7% HIF-
la mRNA  IncRNA TUGL #I% ik K, W R H
-3 R i = B§ ( glyceraldehyde-3-phosphate
dehydrogenase , GAPDH) , 5| ¥ 2 it A Bt )5
FEATAY TEARA RS, WL 1,
qRT-PCR S i M 2 3t 20l T 0 3 480 A% 0 A% TR
( complementary  deoxyribonucleic acid, c¢DNA )
(50 ng/wL)2wnl,SYBR Green Master Mix (2 x ) (ft
By, db50) 10 wWL,PCR | Fii#514 (10 wmol/L)
£ 0.5uL, i 28 1 7K ( deionized Water, ddH,0) &
20pL, U/ SERGR 22, SRR E S 3 U, i
278Gk (CoA R PR A T3 B A SR A HIF-1o
mRNA IncRNA TUGI (AR ik,

(3) AL TERHRCE AR I IC s 21
IRBERE, A0 45 P 51 L 4F % | 4 5 45 %5 (body mass in-
dex, BMI) 038 P28 B 40T EC(WBC) |
MFLRRAK 2k A 15 8 1 A BRCAR B0 1F Al (acute
and chronic health status score Il , APACHE 1I ) ¥f
g3 DI bR S O MUILES 821 T (cardiac tro-
ponin [ , cTnl) 3 1% Bl & i ( lactate dehydrogenase,
LD) AL % & [7]) T. i ( the brain type isoenzyme of
creatine kinase, CK-MB) | L £ % [ ( myoglobin, Mb)
MO HIRG IR 45 6 75 F (heart fatty acid binding pro-
tein, H-FABP) ],
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2. [fi3F HIF-1a mRNA IncRNA TUGI 7K. Jife
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FERELL RN SS 41 IfiL 3% HIF-1a mRNA | IncRNA TUGI
IR T % TR 20, H. SS HAK TR AE 4L (P 1 <
0.05), 1% 3,

3. T bk 4 A A K- 2SS 246 CD3* T .CD4™ T
S CD8 ™ T Ik F e A 41 Soxf B2, H X 2 CD3 ™
T.CD4'T J CD8 " TAL FMeEFAEL (P #4 <0.05),
W34,

4. U VR 345 AR P 7K - SS 4 RN R F A 2 it
7% LD .CK-MB . cTnl . Mb &% H-FABP 7K/ F X} g
24, H SS i THEHEA (P <0.05) , WLk 5,

5. SS #H # & il 7 HIF-la mRNA | IncRNA
TUGL 5 % B0 WL 473 19 56 & - HIF-1ae mRNA |
IncRNA TUG1 5 CD3* T, CD4* T.CD8* T & iF 4
%, 5 LD .CK-MB .cTnl \Mb % H-FABP £ i #155( P
5 <0.001), W% 6.

%1 gRT-PCR 3/ 47 7]
AR L5 453 TFi#sl 53
HIF-1q ATCCATGTGACCATGAGGAAATG TCGGCTAGTTAGGGTACACTTC
IncRNA TUGI CTGAAGAAAGGCAACATC GTAGGCTACTACAGGATTTG
GAPDH CGGACCAATACGACCAAATCCG AGCCACATCGCTCAGACACC
%2 3AEZYHLEK
T B *t 20 (n =94) MRAEE(n=60) SS 28(n=34) F/t i P1i
BH[H(%)] 51(54.26) 32(53.33) 18(52.94) 0.023 0.989
FH(H, K £s) 63.24 £8.76 63.15 £9.69 64.12 £10.26 0.135 0.874
BMI(kg/m?, & +s) 22.53 £3.24 22.61 £4.13 22.93 £4.62 0.138 0.871
& & (K /min, % £5) 75.31 £12.35 86.38 £15.61 " 126.34 £26.95°*  114.940 <0.001
¥ Bk E (mmHg, % +5) 80.15 +12.36 69.66 +13.86" 58.67 +11.34"%  38.681 <0.001
WBC( x10°/L,% +5) 6.72 £2.11 10.21 +2.18* 11.04 £2.35** 72.818 <0.001
$L% (mmol/L, % +5) 0.53+0.16 4.65+1.13" 5.64£1.36°%  642.493 <0.001
APACHE T4 (4 ,% £5) - 21.16 £7.24 26.34 +9. 15" 3.025 0.003
AR E, " P<0.05; 5K ERMILE, P <0.05;F/t & P {4 APACHE 11 A % 4 bix, A3 h = F i
%3 3 4 1% HIF-la mRNA #2 IncRNA TUGL A b5 (& %)

AR 2+ 20 (n =94) IRAEREM(n=60) SS 28 (n=34) F A& P
HIF-1o mRNA 1.00 +0.21 0.75+0.26" 0.43 £0.15*" 89.120 <0.001
IncRNA TUG1 1.03 £0.31 0.82+0.29" 0.51+0.18*" 43.027 <0.001

E. Gt RaE, P <0.05; 5 ik AEEmE P <0.05
x4 3HATHEABTHEKFELE(%,% £5)

A I8 4E (n=94) M2 (n =60) SS #48(n =34) Fi& Pt
CD3*T 2.72 +0.48 3.21+0.75° 1.93+0.59 " 49.804 0. 000
CD4*T 0.98 +0.27 1.23 £0.38" 0.76 +0.15** 29.378 0. 000
CD8*T 0.96 +0.31 1.25+0.21" 0.64 +0.20** 59.715 0.000

.5 RRALE, P <0.05; 5 ik Amamts FP <0.05
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£S5 3UANAREREDATLE( £5)

R B 2B (n=94) WA 2 (n =60) SS 48(n =34) F 15 P&

LD(U/L) 265.93 +44.25 793.21 +112.62" 2115.64 +£368.54"" 1460. 878 <0.001
CK-MB(U/L) 55.36 £7.16 286.56 +39.61" 538.64 +71.48"* 2178.589 <0.001
¢Tnl(ng/mL) 0.09 £0.02 0.28 £0.06" 0.58 +0.15"* 572.593 <0.001
Mb( ng/mL) 63.83 +9.65 113.75 +15.66" 275.28 £53.96 " 867.448 <0.001
H-FABP(ng/mL) 4.86 +0.56 23.65+6.48" 49.62 £13.24"" 579.773 <0.001

AR aE TP <0.05; 5k Am ki PP <0.05

%6 SS 4 E# fiE HIF-la mRNA IncRNA TUGL 5 %35 B % L3R
fr % %

o HIF-1a mRNA IncRNA TUG1
r i P i P&
CD3*T 0.423 <0.001 0.357 <0.001
CD4*T 0.369 <0.001 0. 664 <0.001
CD8*T 0.375 <0.001 0.613 <0.001
LD -0.521 <0.001 -0.537 <0.001
CK-MB -0.339 <0.001 -0.459 <0.001
cTnl -0.571 <0.001 -0.372 <0.001
Mb -0.528 <0.001 -0.447 <0.001
H-FABP -0.491 <0.001 -0.634 <0.001
W’

eI AR RAEFN AN AR 95 B ML G Dy R
825 TR R AR RS . GRS WO bR
¥4 ¢Tnl LD .CK-MB %, H:rh ¢Tnl ,CK-MB 472k
WO HRAR S o LSRR S 32 Bk
I AE B B AL A5 e 5 e 7 A A8 LR s i, A HU
ML FE R Z) FE it O NUZ AR R,

W5 B HIF-1o 780 WUBEBE o & 42O BE R B
ThRE' ) R, S I R A I A B A 2 I
HIF-la {5516 5% 0 ARBFGE o, M 0E 8 & I i
HIF-la mRNA k7K 781 @A T X 41, 5 Wang
a1 BIE g 2 R — B, $ R HIF-1a 5 MREERE 19 & 4
A X, H SS 4 Mg HIF-1oo mRNA 7K S T 2R 0E
41, #1278 HIF-1oo 5 HREERERIE 2 A 5, /WA
HIF-1o 9 9 AT ARG At |yl 2D 4 i 48 Ab 0 3
BB, AT 2 5 e B0 19 & A kD) L RS 4R il
IncRNA TUG1 Al fiE215 T Medg A ) & /1 10
AW, HEFEAE S I IncRNA TUGL k7K
B AR TXF BR2H, 5 Ma 2515 i BIF o 45 3R — 3, 41
7~ IncRNA TUGT 5 MeaidE i & A4 5%, H. SS 4Ll
IncRNA TUGT 7K I F B EEAE AL, Ud A M R0
1% 8 7™ T IncRNA TUG 1 7K - 8%, 48 1) 5 HIF-1ac/

TUG1/FUS % b A4 0y B fe 5 A0 LA L A5 7 1)
P S R B S8 A BN S MR R AE R 0
BN ZR Z— , BFGE IR S ™ e B E F8 Y Sz 1 ol
JERE AR TH R i BRI IR R e
BEAE AR T 40 M 9 385 0 5 e D 5 S AL AR 7 e 928
TIHEIE MG A OC, Ho Bl 25 995 15 10 W W A g 7 &
JEZAREN I T 40 M RE T 40 3 5E KR T
R ARBIESE AR, e TR AT SR AN E P CD3 T T
CD4"T.CD8 " T X} 2 B &g I T, 17 SS 41 CD3*
T.CD4 " T CD8 " T %5 e w5 4iF 41 KW T B, AH DG4 43
WriEm , SS 20 H % 1M 7% HIF-la . IncRNA TUG1 7K F-
5 CD3"T .CD4"T,CD8" T & I F A, MEAEH
WML 2N I 32 R D RE TG , (ARG % o 15 Ak, 12
RFREERIFRERT M FE , e & 33 SS
SBE SRR A0T Y H BH

SS 8 L LR 5 1 SRR - QO LI 4 01 e
1% @00 LA A Bl /D R A 114 BB B AR 5 B0 AL S 1
SRR s LA A A T 3 o LA A A
Wik e AT ST e R AE 20 LSS 21 HEH I i
i LD .CK-MB . cTnl .Mb  H-FABP 7K %% %} B 4H
AP T, H SS AW s TMeiEaE 4, iX 5 SS /i
o T I EE O WL 0 i ) A AR AR A o A DG 437
ZR R, SS B E IS HIF-1ao mRNA [ IncRNA
TUG1 BY7K3F5 LD .CK-MB c¢Tnl \Mb H-FABP 7K
A, DL B4R HES HIF-1a  IncRNA TUGI
PR A M RE AT F8 5 4 B S G S Nz 1 B, T sl
RNA-532-5p/#% 54 5 7 {8/ RNA-132-3p/ 2418 11
J L TBE Rt 3 4l A5 AT S B, L ) T R A
S ek ek /0 Bk S O LR AR

B 9 A HEAS 5 5D, R R i B E AR A
HIF-1a /il IncRNA TUG1 7K 2 5 Hoo WU 45 (1 Bl
THATHIY , R KA I 455 FE Rl S0 50 i 4T
A, ULt B E 2SO 5 HIF-1a F1
IncRNA TUGI X%,
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