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B 4% P i 4 3 2% i LncRNA HOTAIR Fil LncRNA
HOXA11-AS /K338 B SN RIS GE O RS

BARAD, BFFE, T %, NS, B W, BT (RS R EREMZ MR, EP 408000 )

1 E. BRYFEITeG AR (TBI) &3 f ik K43k %7 RNA (LncRNA ) HOX & B J# 25 A % 3L RNA (HOTAIR )
Fa R RS+ & & H All AL RNA (LncRNA HOXA11-AS ) K-F R L Lk tbad £ R, Fik £ 202241 A ~ 2023
12 A ERKF B E0% B RS 106 ] TBI £5 4 TBI 40, HRAEHL 2L F X A s e rF 5 A il sm a4 (n=44)
Fo RN ERFA (n=62) ; 75 LIXFHIZ T 78 B4 ka4 A xT R4, KA %85 82 F PCR (qRT-PCR) #Abi) o 7
LncRNA HOTAIR #= LncRNA HOXA11-AS 7K F; Spearman % Pearson % 2 #7 TBI % # 2 7% LncRNA HOTAIR, LncRNA
HOXAI11-AS /KT 5 ik fn g fbfe £ 2 B F a9 A0 20k S iXF TAEHAE (ROC) W& 57 253 LncRNA HOTAIR ## LncRNA
HOXAT11-AS #F TBI & % & £ ik 0Ty 4L E 5569 FMM4E; Logistic ©1J2 547 fn 7 LncRNA HOTAIR #= LncRNA HOXA11-AS
ki3t TBI JEilsn 5369 %0, B8R 5a-B Ak, TBI 4 LncRNA HOTAIR (1.75+0.29 vs 1.03 £0.15) # LncRNA
HOXA11-AS (1.59+0.35vs 0.99+0.18) &KL K-FHBI &, £2FELA%HFEL (20034, 13.846, ¥ P <0.05) .
ik %nl 2340 fn % LncRNA HOTAIR, LncRNA HOXAI11-AS, M E3REEF -a (TNF-a ) , G@iei% 18 (IL-18 ) #=
IL-6 K-F 9 2% T LiAsEFF4 (=3.011 ~ 9.615) , 44 RiksnitlE TR (MoCA )  BAK T A4 5540 (=17.633 ) ,
EFBA %I FESL (34 P<0.05) ., Spearman 48 % 2 #7, TBI & # s 7% LncRNA HOTAIR, LncRNA HOXAII-AS &
K KFEH MoCA #4 2 fi 8% (=—0.515, —0.430, 35 P<0.001) ; Pearson #8 % 5~ #7, fziF LncRNA HOTAIR, LncRNA
HOXAI1-AS % & & F 5 TNF-«, IL-1B, IL-6 X -+ 2 E 48 % (=0423, 0397, 0452, 0437, 0.512, 0390, 3}
P<0.001 ) ., f27% LncRNA HOTAIR #7 LncRNA HOXA11-AS % & %A FAM| TBI J&ik4nlE 5749 AUC (95%CI) %% 4 0.896
(0.822 ~ 0.947) , 0.864 (0.784 ~ 0.923) , 0.960 (0.903 ~ 0.988) , —FBEA-FRMMAM T L ARTAM ( Z=2.457, 2.998,
¥ P <0.05) . Logistic )34 # f27# LncRNA HOTAIR #= LncRNA HOXA11-AS & A KT 4 TBI & & A il fn 555
AR H %, MoCA 5 AHKPEE (3P <005) . 4L =27 LncRNA HOTAIR #= LncRNA HOXA11-AS 7K s¢ i
TBI % % ikFn2h fE 1A A — 2 A, B TRREE A k1 K B FK-F 45 TBI &k b sf 8 A Rt &,
I QIPEIGIT; HOX RPN A 2 X RNA; [FIESFIE &3 A1l )2 X RNA; RAER T A%
e
RESHES: R651.15; Q786 X MitRERG: A XEHS: 1671-7414 (2025) 02-087-05
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Serum LncRNA HOTAIR and LncRNA HOXA11-AS Levels and Their
Relationship with Cognitive Function in Patients with Traumatic Brain Injury

GENG Baowei, PENG Gutao, WANG Feng, LIU Sijiang, YANG Fan, TANG Tingjun ( Department of
Neurosurgery, Fuling Hospital Affiliated to Chongqing University, Chonggqing 408000, China )

Abstract: Objective To investigate the serum levels of long non-coding RNA (IncRNA) HOX transcript antisense RNA
(HOTAIR) and homeobox A1l antisense RNA (LncRNA HOXA11-AS) in patients with traumatic brain injury (TBI), and their
relationship with cognitive function. Methods From January 2022 to December 2023, 106 TBI patients who visited Fuling
Hospital Affiliated to Chongqing University were regarded as the TBI group. They were separated into a cognitive impairment
group (n=44) and a non-cognitive impairment group (n=62) based on whether they experienced cognitive impairment. 78 healthy
individuals who underwent physical examinations in Fuling Hospital Affiliated to Chongqing University were regarded as the
control group. Real-time fluorescence quantitative PCR ( qRT-DCR ) method was applied to detect serum LncRNA HOTAIR
and LncRNA HOXA11-AS levels. Spearman and Pearson methods were used to analyze the correlation between serum LncRNA
HOTAIR and LncRNA HOXA11-AS levels, cognitive function, and inflammatory factors in TBI patients. Receiver operating
characteristic (ROC) curve was applied to analyze the predictive value of serum LncRNA HOTAIR and LncRNA HOXA11-AS

for cognitive impairment in TBI patients. Logistic regression was applied to analyze the impacts of serum LncRNA HOTAIR and
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LncRNA HOXA11-AS expression on cognitive impairment after TBI. Results Compared with the control group, the expression
levels of serum LncRNA HOTAIR (1.75 + 0.29 vs 1.03 + 0.15) and LncRNA HOXA11-AS(1.59 + 0.35 vs 0.99 + 0.18) in
the TBI group were significantly increased, and the differences were statistically significant (#=20.034, 13.846, all P<0.05). The
cognitively impaired group had significantly higher serum LncRNA HOTAIR, LncRNA HOXAT11-AS, tumor necrosis
factor- a (TNF- ), interleukin 1 3 (IL-1 ) and interleukin 6 (IL-6) levels were significantly higher in the cognitive impairment
group than in the group without cognitive impairment (+=3.011 ~ 9.615), and Montreal Cognitive Assessment (MoCA) scale was
considerably lower than that of the no cognitive impairment group (/=17.633), and the differences were statistical significance( all
P<0.05). Spearman correlation analysis showed that the expression levels of serum LncRNA HOTAIR and LncRNA HOXAT11-
AS in TBI patients were negatively correlated with MoCA scores (=—0.515,—0.430, all P<0.001), Pearson correlation analysis
showed that the expression levels of serum LncRNA HOTAIR and LncRNA HOXA11-AS were positively correlated with
TNF-a , IL-1B and IL-6 levels (=0.423, 0.397, 0.452, 0.437, 0.512, 0.390, all P<0.001). The AUC ( 95%CI ) of serum
LncRNA HOTAIR and LncRNA HOXA11-AS alone and in combination predicted cognitive impairment after TBI was 0.896

(0.822 ~ 0.947) , 0.864 (0.784 ~ 0.923 ) and 0.960 (0.903 ~ 0.988) , respectively, the combined predictive value of the
two was better than that of individual prediction (Z=2.457, 2.998, all P<0.05). Logistic regression analysis showed that elevated
expression levels of serum LncRNA HOTAIR and LncRNA HOXA11-AS were risk factors for cognitive impairment in TBII
patients, while MoCA score was a protective factor (all P<0.05). Conclusion The levels of serum LncRNA HOTAIR and
LncRNA HOXA11-AS have certain value in the functional impairment of TBI patients, and they may participate in the
occurrence and progression of cognitive impairment in TBI patients by regulating the levels of inflammatory factors in the body.
Keywords: traumatic brain injury; HOX transcript antisense RNA; homeobox A1l antisense RNA; cognitive
function

BIGPERHAS ( traumatic brain injury, TBI) %
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REf S E A R IR AR, IR R, BT
Ttk TBI B WifE B B . T AR
iE, K&EdE4 65 RNA (LncRNA ) HOX H& A Ji
i f AR ) L RNA (HOX transcript antisense RNA,
HOTAIR) 71z Z 5 i X il 28 28 B 959 1) & I AL
i, FEA RN B R W I ROEA, . PSR
T K 35 PRy A 7 T 2 T R I A A= B 5
HWFFEFW], HOTAIR A] GE 1o {2 ik 48 5 5 07 #0 ih)
B SRR F Rk, dhim G LR &R .
LncRNA [AJJEFIE & 3L A1l JZ X RNA ( LncRNA
HOXA11 antisense RNA, LncRNA HOXAI11-AS)
A3 S P A DA 5 B AR SR SN, E RS
SRV RIETESR AR B Sr A R A, &
FIK 1% LncRNA HOXA11-AS 23 1 /)N e 5 41 it 1
AICR A R RAE SN, 288 TBI KB
AU DB Fp 2z e T BT, AR
5838 1 15 ) 17 HOTAIR Fil LncRNA HOXAL11-
AS K5 PBI B FINHITNRERIOC R, LAy i) B
PBI J5 I\ AR R bl 52
1 #M#EE5FE
1.1 AR % BEHC20224F 1 A ~ 2023 4 12 A
PRI B I8 i b = B I 119 106 141 TBI 4 TBI

A, Hr 5Pk s8Hl, k48 i, k25 ~ 65
(44.67+832) %, ZHF MR 11.89 £2.15 4,

PARRIE: DL CT K& 2l TBI; @K% 72h
WiEkiZ; OAMRTNAITIREIES ; @A Zi &Y
BB R A . HEBRARE: ORI &8 FA £
B Q% M M A5 07 RO R s T iR
iR A5, BERERER, RHAZRH
IR PEAL ' % ( Montreal cognitive assessment,

MoCA ) "' SFAGINE Ty fiE, I o4 0 A 0 s i
2 (n=44, MoCA<26) MIJCINHIBE AT (n=62,

MoCA = 26) . 3% B[R] F A B (A6 11 78 44l
(g B AR b 0 R, P B3 40 f], 2ot 38
%, 4E# 26 ~ 64 (4534+937) %, ZHELE
PR 12.51 £2.20 4=, TBI 2 FIX BE 2P 1) . 4 i 5%
— R LR, ZR G E L (F=0.213,

=0.512, ¥] P>0.05) , HAW M., AU CHEA
BEfSFRZE DL it (2022-00113)

1.2 B 54 Trizol i (185 DP424, Jtit
KIAT) 5 W50 &, SYBR Green Master
Mix ( £85: R312-01/02, Q711-02, Wutiti4diea
FRAF] ) 5 ST16R AU EsR 7R 5.0 L, ABI 7500 7
qRT-PCR ¥ ( £ EFEE CH/RAWRAF ) 5 Ak
BN -a (TNF-« ) , 4N FE 18 (IL-
1B ), H4IMIN2 6 (IL-6) ELISA it & (155
D711045, D711068, C610007, i T AEY) T2
ARRAF) o

13 Fik
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1.3.1 M3 SAE 7K e . SREZIRE RS
& e ki Sml, 250§ & 30min, 3 000 r/min 50>
15min, YWHEIME, —S8OCLRARFIN. SR ARG S
Wz B5e: ( ELISA ) ik E My TNF-o, IL-18
FIL-6 7KV, BARERA R i e BT 21 T
1.3.2 S} 5% %E B PCR (gRT-PRC ) 5 K6 1fi 7
LncRNA HOTAIR #1 LncRNA HOXA11-AS FiA/KF
Trizol i HREUMLIE & RNA J&, i i B AR PR eI
FHUKASIN RNA Sedst:, el i s iatn vl I 55 Ak
cDNA, LI cDNA M#iti, 47 RT-qPCR 93 J 7,
H AR FRIL 20ul: b, FHESIYI4 0511, cDNA
201, SYBR Green Mix 101, Jll ddH,0 % 20ul,
B LidA R B FUOEE s/ PCRAUH, 35 VAR,
HATLAT 40 MG BUEHE 94°C 3min, Z221% 94°C
4s, JBK 56°%C 5s, TEfH 72°C 6s. HIpEfT =URFEATIR
56, I CHEFFHBOFME . L) GADPH N2, M 24
#9194 LncRNA HOTAIR Al LncRNA HOXA11-AS /Y
X IA T, 514 )F%]: LncRNA HOTAIR: i
5"-GCAGTGGAATGGAACGGATT-3", Fii5 -CGT
GGCATTTCTGGTCTTGTA-3"; LncRNA HOXA11-
AS: % 5°-CTCCTTGTTAGCCGTTTCCG-3’, F
it 5°>-TGTGTCTGCAGAGAAGGGAG-3";
GADPH: [ ¥ 5-GGAGCGAGATCCCTCCAAAAT
-3, Tt 5°-GGCTGTTGTCATACTTCTCATGG-3’,
1.4 %t F o4 R SPSS25.0 # {4 9k 47 54 43
Mro THEFEBAAIES S, D « fnifE2
(X£s) Fow, A AT K5, >k Spearman
43 Hr TBI B 2% 1% LncRNA HOTAIR, LncRNA
HOXA11-AS /K V-5 MoCA 43 [IAH A% ; Pearson
43 M1 TBI B 3 1% LncRNA HOTAIR, LncRNA
HOXA11-AS 5 TNF-a , IL-1 B , IL-6 7K P AH ek
P<0.05 NESHAGI2HE XL,
2GR
2.1 TBI 285 # B8 48 2 7% LncRNA HOTAIR #= LncRNA
HOXAI1-AS & A K-F iz S5XFHEZHAHH, TBIZH
1fiL ¥ LncRNA HOTAIR (1.75+029 vs 1.03+0.15) Al
LncRNA HOXAI11-AS (1.59+0.35 vs 0.99 +0.18 ) Fik
AKVTHE, ZREAGIE L (220034, 13.846,
¥JP<0001) .
22 N4 AL 5 KA 4o [ FF 4 e 75 LncRNA
HOTAIR #2 LncRNA HOXA11-AS % ik /K -F B ¥ &
BFK-Fred STAHBEERAA L, AR
IM.%% LncRNA HOTAIR (2.08 £ 0.35vs 1.52+0.25 ) ,
LncRNA HOXA11-AS(1.91 +0.37 vs 1.36 £0.33 ),
TNF-a (9.22 +2.69ng/ml vs 7.58 + 1.34ng/ml ) ,
IL-1B (38.26 +8.53 pg/L vs 33.67+7.12 pg/L) ,
IL-6 (52.12+16.41 pg/L vs 41.04 + 12.89 pg/L) ik

HCEETE (£9.615, 8.039, 4.137, 3.011, 3.890) ,
MoCA ¥4 (1843 +3.67 43 vs 27.85+ 1.74 43 ) F&AI%
(=17.633) , ZRBEAGIFEL (P <005) .
23 TBI # % 2 & LncRNA HOTAIR #= LncRNA HOX
AlI-AS % ik 5 MoCA #F & & % & B F K 49 48 %

M Spearman AT E/R, 113 LncRNAHOTAIR,
LncRNA HOXA11-AS #ik5 MoCA PR HAE (=
0515, —0430, ¥4 P<0.001) ; Pearsonsh F553 T s,
1.7 LncRNA HOTAIR, LncRNA HOXA11-AS #3k 7K -
HTINF-a, IL1B, IL6 K FRIEMHR (0423, 0397,
0452, 0437, 0512, 0390, ¥ P<0.001) .
24 f17% LncRNA HOTAIR #= LncRNA HOXA11-AS %
iR K2t TBLG A4 FEAF a4 FUMAME W32 1, B 1.
1fil ¥ LncRNA HOTAIR, LncRNA HOXA11-AS FEik/K
SR RS TN TBI JEIARIBRERS Y AUC (95%CI )
43 51K 0.896(0.822 ~ 0.947), 0.864(0.784 ~ 0.923) FI
0.960(0.903 ~ 0.988), H - HIEA T4 A B i
(7=2.457,2.998, P=0.014, 0.003) .
&1 1% LncRNA HOTAIR #1 LncRNA HOXA11-AS
Fik K34 TBI JFIAENBERS BTl 0 (B

U 4R Youden
/‘ J (i 9 w
WE  AUC HilbifHE  95%Cl () (%) e
LncRNA

HOTAIR 0.806 1.81 0.822 ~ 0947 7955 8871  0.682

LncRNA ) 660 167 0.784 0923 7727 87.10  0.644
HOXAI1-AS ' e ‘ ‘ '

“HEBE 0960 -

0.903 ~ 0988 93.18 8548  0.787

HURIE (%)

2l (D= WOTAIR
@—— BIAIL-AS
B ZRRE
oL N N N N i
° 20 40 ) ) 100

10045571 (%)
1 1% LncRNA HOTAIR #0 LncRNA HOXA11-AS &
KT TBI JFINAIFERSE ROC #h4%

2.5 #HE A % B % Logistic )2 5 #7 TBI &% 4 4
NmlErtey v L3R 2. UL TBI 2/ LA A
R fg b R AR i (JE =1, % =0), LI MoCA 4>,
TNF-«, IL-1B, IL-6, LncRNA HOTAIR #l LncRNA
HOXAI11-AS F15/K -4 78, 17 Logistic [F1I43H .
ZERL 7R, LncRNA HOTAIR £l LncRNA HOXA11-AS
FRIKFTH R R TBL BB ZAAHIBR R R 2
MoCA P53 IR ZE (¥ P < 0.05) .



90 BB B2 7 2R 35

Fa0k oW

202543 H ] Mod Lab Med, Vol. 40, No. 2, Mar. 2025

2 00 TBI BEREINMERERER, ZE XK Logistic @A
# FRE Logistic IMJH7Hr ZINZE Logistic M4
SE OR 95%Cl P SE OR 95%Cl P
MoCA P4 0.177 0.568 0401 ~ 0.804 0.001 0.094 0.796 0.662 ~ 0.957 0.015
TNF-a 0.349 2.169 1.094 ~ 4.299 0.027 0.249 1.581 0970 ~ 2.576 0.066
IL-1p 0.374 2.133 1.025 ~ 4.440 0.043 0.362 1.988 0.978 ~ 4.042 0.058
IL-6 0.259 1.746 1.051 ~ 2.901 0.031 0.412 2.105 0.939 ~ 4.720 0.071
LncRNA HOTAIR 0.189 1.657 1.144 ~ 2.400 0.008 0.433 2.763 1.183 ~ 6.456 0.019
LncRNA HOXA11-AS  0.203 1.725 1.159 ~ 2.568 0.007 0.296 1.895 1.061 ~ 3.385 0.031
3 it LncRNA HOXA11-AS J& {3 T 7p15.2 Y a4k |

TBI BiJ5 & FE A 5 Fith 4 R G001 L 0E, WA
BEf . SPARIE . IAEN D RERREAT AR, (H H HTIG IR
TR ALl EAR R ERAA AT ik M. e
ok, A& TBI G HITRERERT 1 I RTRY T WIF5E £
fR—sugbE, SublEIET, R X & e HL P TR
ABIRGE, BT REXT I TN K 37 SR ms il oy Tl EL A
—ERFEXY, EFMKEUEIESL, TBI 5%
1) — RS AR L 5 24 ar e tE . otk
IRERERT . AL O SRS R o U g R
B, £ TBI "', HOTAIR A 3@ i VA5 8 5E K FRe ik
PEE/INEE AR METE Tk, DA E— 250 B SRE
S8 TBIAEMR N HE ", LncRNA HOXA11-AS &—
Tl 5 980 W ARG LncRNA, 25 2R RE PR
s PR RE (M) K A e, A IFoE &0, HAE TBI
Ji /IS S AT 5 S ) 22 R M e R v R 2 S A
1@, #K7fii LncRNA HOTAIR 1 LncRNA HOXA11-
AS &5 TBI JEIANFITRES A S A v Al

MEAIFFTHRE , HOTAIR 7EZReaiE il #ik,
55 fgga e A RN B DD AR O U S AR G 5T &
M, HOTAIR NMUEAFLFMEIEH, HEs52
P2 R Gepa0m AL 1 LIN 45 " oy
HOTAIR W] #! [] miR-126-5p i i RAB3IP 24 #f iif
SRR, HERE YIRS YR, K
45 B 1L HOTAIR ik 3 L, HIHFIAK
SN EE I ARG, ARWFEH, AKI T TBI
B LncRNA HOTAIR ik /K F-0H 5 i T ICIA A
Pem A, HIERIEAKE 5 MoCA 1143 7R GE ¢
o GiAETAWESE, B8] HOTAIR AU S5 TBI Y
KA, IWnTHES TBISIAHIHRER A 5. Loh,
CHENG %5 " % 9, HOTAIR 7 7 Ak 114 /I st J5 240 Ja
i 2 s, M T TBI /) UM B 4 i
HOTAIR Rk, %55 /R fik# 35 HOTAIR nJ i i 417
il /1B B BTG T B SE PR T BRI IEE TBLIER o
WIS A RARL, & A AR BE S TBI &2 1
75 TNF-a, IL-1B F11L-6 /K F-THiE, H-5 LncRNA
HOTAIR 3R 3iE 7K 2 IEA K. H LU, LocRNA
HOTAIR A fig 38 3 8 55 2 F [ i 2 5 TBI JA A1)
REfiOa R, (HEARRATHLSIA REtE— 000

) —F LncRNA, #EiE, HZ5 20 REMHE
Joa BOERAE I A R T, BN Sk 2 A S TS 1)
HEEAEAREY " I WA T i E, LncRNA
HOXA11-AS #: F 35 234 TBI K U 7K Jirb 1 41 i
T, JFREME UE 4 E R F TNF-«, IL-1B8, IL-6
3 B ST TS T AT R /0N S S5 AT B3 Ak, DT i
AR RO . AR AR BoR, TBI &
F 1135 LncRNA HOXA11-AS 3k 7K V- 5 T+,
5ap AWFoE 45 AL, #8278 LncRNA HOXA11-AS
fE TBI AT RE R 5 8 HZAE . AR FE45 R0 i
N, SICINAIERRT TBI B ML, AR
1.7 LncRNA HOXA11-AS k7K B Ih s, &
7~k LncRNA HOXA11-AS %355 TBI & IANAI I fig
BERFAT G, WFFERM, MNP &R, NI T4
JRLAE Sy o X o 28 2R G5 1) B 2 A 2 AT D 2 o 5 W 5
W) AR R RS, (H ] B S RN B, —
SR R AN A 7 & S ER L oo, #Emsl ki
1. IEDIRERERG " FEARTFIE Y, I HIEERAL
R NG SAE KRR s, K 5l
LncRNA HOXA11-AS b KA &, Ui m &Rk
LncRNA HOXA11-AS 7] i e a2 28 40 i A 53
W, HEIMAE TBIBRH RAER N H EHEVER, R4S
HONAIBERF I KA AW IR LB, 1L LncRNA
HOTAIR Fl LncRNA HOXA11-AS % TBI # #% & 4
AN BEEA A T A B s iy, ELIEA TR 2L RE B 15
14 B 156 4 46 T 1M 7 LncRNA HOTAIR F1 LncRNA
HOXAT11-AS W] Gl PR AU TBI J& A\ 1 i HLA
—SEME, AT HEERE TBI B FUS SRS

Zi b, TBI & # Il 7% LncRNA HOTAIR
LncRNA HOXA11-AS Fih/KFH 8 3% FiE, H 3%
IR 5 INFI D) RE B AT A7AE B W AH M. AR
i % B LncRNA HOTAIR, LncRNA HOXAI11-AS 5
TBI B H RN SAEACE TR G, X P HEXT I B TBI
K TBI JE N HIBERS & HLi HA — 2 B, IR
Jii 7] 4R 4l LncRNA HOTAIR #il LncRNA HOXA11-AS
) ZRIRACEIFAL TBL S IAHBEAR LR, X Tl
BETUBWRIY MY, SR E WS (HAT
FANIEAE SR PR, B AR BIREA /N, Tl RE
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SR IRAFE MY . BEAh, ARG A B I LncRNA
HOTAIR F1 LncRNA HOXA11-AS 7E TBI H9/E ML
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