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Zi R VE Mo 58 S8 5 75 P miR-200a, miR-4652-3p KF-
A& 1RSI ™ SR JE R A 4 D I

AsEC, B, ki, A G (BT BB / R TRHE R o SRR b IRERL o
“Fb; d BgFE, IRTE 266043 )

# E:. B SRR L (tuberculous meningltis, TBM ) % # & A% miR-200a #» miR-4652-3p % ik B E *}
gk ERE A TS MM, iR EE 2018 5 1 A ~2022 4R 12 A T H & WA E RS 60 187 £ g
K&, HERHARES AT (n=62) . TH (n=76) MM (n=49) , WIETEH N5 H TG BAFHA (n=131)
Fa il s A B (n=56) . qRI-PCR % #& ] B& 4 & miR-200a #= miR-4652-3 7K - # ik, Spearman 3% %" #7 miR-200a #=
miR-4652-3p 5 & /& ¥ #F i A8 5k, ROC 1 2% 447 B A% miR-200a F» miR-4652-3p /K F aF 25 b e i % 8 % 5 53 &
FAFERAIGH AR ML, $HE Logistic A5G REH A E. R 4, D4, ML BEREs
# K # % miR-200a (1.05+0.14, 091+0.14, 0.76+0.13) #= miR-4652-3p (0.92+0.11, 0.78 +0.11, 0.65+0.10)
Fok R AR AR, 2R BA %I E &L (F=61.079, 87203, ¥ P < 0.001) . )5 B 4741 % & % A% miR-200a
(0.95+0.14) Fo miR-4652-3p (0.82+0.11) FEAKR-FRHFH TMERREAEFH (0844013, 0.73+0.10) , £ F £
A4 FE L (=5.025, 5262, ¥ P <005) ; T/E B4 & A% M35 B A 8 f= TNF-«, IL-23, LTB4, CRP,
mRS #F 4 2FHF M TG RRE EH, 275 LA L FEL (5649, 7.721, 11.150, 9.455, 11.314, 14407, 3} P
< 005) ., #EHEE % E S %% miR-200a f» miR-4652-3p A& F £ 48 % (/=0.405, P < 0.001) ; miR-200a,
miR-4652-3p 55 LTB4, TNF-«, CRP, mRS ##4~, IL-23, M3PLEEE 2 405X (—0472, -0.466, -0.461, —0.435,
0422, -0.419; -0.459, -0.531, —0.471, -0.417, -0.513, -0.408, 3 P < 0.05) ., miR-200a, miR-4652-3p M & %
i 2 AR B A AUC (95%CT) %) 0.881 (0.825-0.923) #= 0.878 (0.822~0.921) , —#H 4Tl 69 AUC (95%CI)
#0945 (0902~-0.973) , & TEA#AER, £FALA%TFEL (Z=3.008, 2960, all P=0.003) . KEH & miR-200a F=
miR-4652-3p K-FF4& # FFUS R P69 AUC (95%CI) # 0.749 (0.681-0.809 ) = 0.756 ( 0.688-0.816) , —FH A IFf
E R TG R B AUC (95%CT) ) % 0.839 (0.778~0.889) , & T =& famthn], £ FA%ITFEL (Z-2.994, 2.697,
P=0.003, 0.007) . ME3BLEE [OR (95%CI) : 1.106 ( 1.033~1.185 ) ], miR-200a[OR ( 95%CI) : 0.529 ( 0.369~0.744) ],
miR-4652-3p[OR( 95%CI ): 0.471( 0.310~0.715 )]. CRP[OR( 95%CI ): 4.423( 1.459~13.412 )], TNF- a [OR( 95%CI ): 1.196
(1.061~1.348 ) ]. IL-23[OR ( 95%CI) : 4.809 ( 1.086~3.013) ] #= LTB4[OR (95%CI) : 1.327 (1.064~1.655) ] # %
HWHREELEFTE ARG B (¥ P<005) . Gt LHMEREELEES AR miR-200a 4= miR-4652-3p F &
TR, SRS FTEAERTUGEWIRL, ZHFBFAS BTN EEEREL = FTRERATG, LA —Z W6 RNE,
X5 AEEPEINR 4 ; miR-200a; miR-4652-3p
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Study on the Predictive Value of miR-200a and miR-4652-3p Levels in
Cerebrospinal Fluid of Patients with Tuberculous Meningitis for Disease
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Abstract: Objective To analyze the expression of microRNA (miR) -200a and miR-4652-3p in cerebrospinal fluid of patients
with tuberculous meningitis(TBM) and their predictive value for disease severity and prognosis. Methods A total of 187
patients with tuberculous meningitis who visited Qingdao Chest Hospital from January 2018 to December 2022 were regarded
and separated into stage I (n=62), stage II (n=76) and stage III (n=49) according to the severity of the condition. There were 131
cases in the good prognosis group and 56 cases in the poor prognosis group according to the prognosis. The qRT-PCR method
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was applied to detect the expression levels of miR-200a and miR-4652-3p in cerebrospinal fluid. Spearman method was used to
analyze correlation among miR-200a, miR-4652-3p and clinical data. ROC curve was applied to analyze the predictive value of
cerebrospinal fluid miR-200a and miR-4652-3p levels in evaluating the severity and prognosis of tuberculosis meningitis patients.
Multivariate logistic regression was applied to analyze the influencing factors of poor prognosis in patients. Results The
expression levels of miR-200a (1.05 £0.14, 0.91 £0.14, 0.76 £ 0.13) and miR-4652-3p (0.92 + 0.11, 0.78 £ 0.11, 0.65 £ 0.10) in
the cerebrospinal fluid of patients with stage I, II, and III tuberculous meningitis were decreased sequentially, and the differences
were significant (F=61.079, 87.203, all P<0.05). The expression levels of miR-200a (0.95 + 0.14) and miR-4652-3p (0.82 + 0.11)
in cerebrospinal fluid of patients with good prognosis tuberculous meningitis were higher than those of patients with poor
rognosis( 0.84 £ 0.13, 0.73 £ 0.10), and the differences were statistically significant (+=5.025, 5.262, all P<0.05), while the levels
of cerebrospinal fluid adenosine deaminase, TNF- «, IL-23, LTB4, CRP and mRS scores in patients with good prognosis were
lower than those in patients with poor prognosis (7=5.649, 7.721, 11.150, 9.455, 11.314, 14.407, all P<0.05). There was a positive
correlation between the levels of miR-200a and miR-4652-3p in cerebrospinal fluid of patients with tuberculous meningitis
(r=0.405, P<0.001). The levels of miR-200a and miR-4652-3p in cerebrospinal fluid were negatively correlated with LTB4,
TNF- «, CRP, mRS scores, I1.-23 and adenosine deaminase (r=—0.472, -0.466, -0.461, -0.435, -0.422, -0.419; -0.459, -0.531,
-0.471, -0.417, -0.513, —-0.408, all P < 0.05). The AUC(95%CT) of miR-200a and miR-4652-3p to assess disease severity were
0.881 (0.825~0.923) and 0.878 (0.822--0.921), respectively. The AUC(95%CI) of both combination in assessing the severity of
patients was 0.945 (0.902~0.973), which was higher than the single detection, and the differences were significant (Z=3.008,
2.960, all P=0.003). The AUC(95%CT) of poor prognosis patients evaluated by cerebrospinal fluid miR-200a and miR-4652-3p
levels were 0.749 (0.681~0.809) and 0.756 (0.688~0.816), and the AUC of poor prognosis patients evaluated by both combination
was 0.839 (0.778~0.889), which was higher than that measured separately, and the differences were significant (7Z=2.994, 2.697,
P=0.003, 0.007). Adenosine deaminase [OR(95%CI): 1.106(1.033~1.185)], miR-200a [OR(95%CTI): 0.529(0.369~0.744)],
miR-4652-3p [OR(95%CI): 0.471(0.310~0.715)], C-reactive protein [OR(95%CI). 4.423(1.459~13.412)], TNF-a [OR(95%CL)
1.196(1.061~1.348)], IL-23 [OR(95%CI): 4.809(1.086~3.013)], and LTB4 [OR(95%CI): 1.327(1.064~1.655)] were influencing
factors for poor prognosis in patients with tuberculous meningitis (all P<0.05). Conclusion The expressions of miR-200a and
miR-4652-3p in cerebrospinal fluid of patients with tuberculous meningitis were down-regulated, and they were closely related to
the severity and prognosis of the disease. The combination of the miR-200a and miR-4652-3p could better predict the severity
and prognosis of tuberculous meningitis, which may have a certain clinical value.

Keywords: tuberculous meningitis; micro RNA-200a; micro RNA-4652-3p
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12 4 # 54X # HITACHI 7100 ®! 4= 8 zh /&
k43 #r 4% ( H 324 &) 3 Multiskan FC fif§ #5 1%,

SimpliAmp PCR {¥ ( ZEER K REHEAR] ) . CR
R4 1 ( Creactive protein, CRP) %] & ( 7 5

YS02159B, _biEdE s AR AR E ) 5 MR
R 2 . AR SRAE A T o ( tumour necrosis facter,

TNF-« ) . A0S 2 -23 (interleukin-23, L-23)
I —#i B4 (leukotriene B4, LTB4 ) il & (115
MC438L, ml077385, ml058067, ml058026, [ ¥
A AR A FR A F] ) 5 Trizol 357 . SuperScript
VILO™ J #5487 & . PCRIXAI & ( FERGIH/RE}
HAw], 5 11753100) .

13.1 BB # ¥ miR-200a F1 miR-4652-3p % ik 7K -
M5 . FrA BE ARG R H BT LUEHE SRR,
{60 B 45 1F 1 >R S iR H W 3ml, 3 000r/min & L
10min, W FiEW MR O 33E3 %, 529
Iml, {R77ZF -T70°CUKF S, 7F 48h N TR .
F M Trizol i HEHUIG A LS RNA, FForirali i
S SRR Gl e SR N cDNA, ARG ) L PR A
HEE Cr, VAU6 HINZ, 5% H GenePharma
G, qRT-PCR #: 461l i % i miR-200a F
miR-4652-3p #i5/K -, KL & fF: 95 °C Smin;
98 10s; 55 30s; 72°C 30s, 35 MGH, R 2724
[o- (acr SRR AR ) ] 1 159 miR-200a I miR-4652-

13 Fik 3p HXSZKF. 519y sl 1.
*1 qRT-PCR 5|#5 %)
HH izt 514
miR-200a 5-CCCTACGCCACAATTAACAAGCC-3 5'-GCTTCCAGGTGTCATATTGG-3
miR-4652-3p 5-UGAGGGAUGGGUUAACAGA-3’ 5-GTGCAGGGTCCGACCT-3’
U6 5-CTCGCTTCGGCAGCACA-Y 5’-AACGCTTCACGAATTTGCGT-3’

132 SCEE K48 A5 2 B Rankin #1947
K JH B 95 175 ST Lt vk 4G 0 BR  FRTE HiE CRP K-
SR Y T B SR 2 R RE 4 G 1000 M T kA
TNF-o, IL-23 F1 LTB4 /K-, FLAREER A ™A% 42 i
i) B I AT

M K Rankin f& 7 ( modified Rankin scale,
mRS ) PP A A B R R T RERERT , i
M, R P
133 5. iGIFESRE X BE T . W,
iz SIhBE R 1 AR Y, AR A s
HorohTE RUF4H CF W s )5 86, n=131)
MfEARG (f“EERAESET, n=56) .
14 it F a4 R SPSS 25.0 #7414,
HEGERLLn (%) Fok, G5 HHEVORL

PIE + a2 (xxs) Fon, dHEHECR A0S R
A ks, ZHLERMBHEEREIT 25017, SNK-¢
et — 2 N R L #E . Spearmon 5 AT A 54 1
W 2R TAERFIE (ROC) £k 23 Mt i ik
miR-200a, miR-4652-3p A H 4 A8 i %) 435 42 M Mg
I 4 FB P P R T (9 TN AKRE . Logistic
IS HT 8 TG A RN E . P < 0.05 M2
SEAGHEE L

2 gR

21 L. I8 fe I # % 2 i 4 & miR-200a F=
miR-4652-3p A-F bk L2, T, TR
PHZEAZ MR B 2 38 4 S U miR-200a 1 miR-4652-
3p KFARIKBENR, ZRBASITFEXL (P <
0.05) .

b | 88, Il H3. llHAsEE &3 miR-200a # miR-4652-3p Fi&k (x+s)
TH [HBE (n=62)  THEHR (1=76)  MHERE (1=49) F P
miR-200a 1.05+0.14 091 £0.14' 0.76 £0.13" 61.079 < 0.001
miR-4652-3p 0.92£0.11 0.78 £0.11* 0.65+0.10° 87.203 < 0.001

He 5 I HBHE L, ¢=8.416, 10.760; 15.610, 18.590, ¥ P < 0.05; " 5 HBEHE, ¢=8423, 9336, H P < 0.05,

22 TG BAFA TG R R & B A miR-200a F=
miR-4652-3p & kK F b4k WK 3. HE R
HIbE:, Ts A R miR-200a, miR-4652-
3p FHXT IR REFEAL; BRATEER . CRP, TNF-a,
IL-23, LTB4 A F#1 mRS W4 THis, 25 HA74
BN (¥ P<005) .

23 s R fef)e R R E F IR T A
BOWFE 4, TS R RATUG A B 2S5 8 i
HRBEMER T RPTRARE SR I MR

fhfE . S EBE S RO Mg . FEE
RN, 2RIGEIHFEL (¥ P>005)

24 s HUMERERE X EH B & miR-200a A2 miR-
4652-3p KT His R A A s WS, 458
P B 55 48+ % B4R W miR-200a 5 miR-4652-3p 7K
R IEA S (7=0.405, P < 0.001) . miR-200a FlI
miR-4652-3p /K V-5 i 1 il & il . CRP, TNF-a,
IL-23, LTB4, mRS iR fifHx (#P<005) .
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#F3 e RIFMFEF B BEKE & miR-200a F1 miR-4652-3p FTiEKE (r+5)
W H PEREFA (n=131) FRARA (n=56) t P
miR-200a 0.95+0.14 0.84 £0.13 5.025 < 0.001
miR-4652-3p 0.82+0.11 0.73+0.10 5.262 < 0.001
Tt (K) 32.85+7.82 3512+ 7.86 1.815 0.07
CRP (mg/L) 8.29+1.93 11.82+2.01 11314 < 0.001
Rl (UL) 7.91+2.02 9.74 £ 2.05 5.649 < 0.001
TNF-o (ng/ml) 34.21+5.86 41.65+ 643 7721 < 0.001
IL-23 ( pg/ml ) 57.65+5.79 6836+ 6.52 11.150 < 0.001
LTB4 ( pg/ml ) 69.76 + 8.21 82.18 +8.27 9455 < 0.001
mRS 43 (41) 1.68 £0.51 352+ 1.24 14.407 < 0.001
Fz4 FERFAMMEARABREIREEMEE 7 (%) ]
% 5 HE R (n=131) TURAEA (#=56) e P

5 ) 65 (49.62) 32 (57.14)
0.890 0.346

I 66 (50.38) 24 (42.86)

FiE (F) > 50 54 (4122) 28 (50.00)
1.228 0.268

<50 77 (58.78) 28 (50.00)

ERAER (kgm®) > 24 64 (48.85) 31(55.36)
0.664 0415

<U 67 (51.15) 25 (4464)

S P 95 (72.52) 37 (66.07)
0.786 0375

& 36 (2748) 19 (33.93)

p3 b 90 (68.70) 36 (64.29)
0.348 0.555

& 41 (3130) 20 (35.71)

Mg B 78 (59.54) 36 (64.29)
0371 0.542

& 53 (4046) 20 (35.71)

Eilier) po 47 (36.88) 28 (50.00)
3257 0.071

& 84 (64.12) 28 (50.00)

ke [ = 55 (41.98) 27 (4821)
0618 0432

& 76 (58.02) 29 (51.79)

Ak 2 60 (45.80) 34 (60.71)
3490 0.062

& 71 (5420) 22(39.29)

fig#: 7 58 (44.27) 32 (57.14)
2,602 0.107

& 73 (55.73) 24 (42.86)

F5  ERMERREZBEINE K miR-200a
miR-4652-3p /K E 5l FERHEXE

X 5 miR-200a miR-4652-3p
r P r P
CRP 0461 < 0.001 0471 < 0.001
T EEE  -0419 <0.001 -0.408 < 0.001
TNF-a 0466 <0001 -0.531 < 0.001
IL-23 0422 <0001 0513 < 0.001
LTB4 0472 <0001 0459 <0001

mRS P4 -0435

< 0.001

0417 < 0.001

25 % B Z Logistic 2 )2 447 % v 25 400 B B £
BERGRRGEE ﬂ&scu%ﬁmam\
miR-200a, miR-4652-3p, CRP, TNF-a, IL-
23, LTB4 ( ¥ Rscii{E ) b A8, LLAS YR
Mg M E TR ( BREF=0, AR =1) NHH,
AT 2 ] K Logistic [F1I5 40 #r, 258 %M, MR
it 2 fff . miR-200a fil. miR-4652-3p {ik. CRP,
TNF-a, 1L-23, LTB4 A &54% M il 1 48 28 5 i 5
ARMAEREZE (P <0.05) .
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*6 £ FE 3 Logistic B3 43 #r 5% MR PR 2 B8 TR R I Bl 3=
A% B SE Waldy’ P OR 95%CI
miR-200a ~0.646 0.179 13.035 < 0.001 0.529 0.369~0.744
miR-4652-3p -0.753 0.213 12.494 < 0.001 0471 0.310~0.715
CRP 1487 0.566 6.901 0.009 4423 1459~13412
Pt b 0.101 0.035 8.286 0.004 1.106 1.033~1.185
TNF-a 0.179 0.061 8.609 0.003 1.196 1.061~1.348
11-23 0.593 0.260 5.187 0.023 4.809 1.086~3.013
LTB4 0.283 0.113 6.294 0.012 1327 1.0641.655

2.6 & A& miR-200a F= miR-4652-3p 7K -F # 4 4%
PRI K B o E AR AT R T
VAAS[R] 1 o 5 s R M R 4 S 8 RS i (]
W0, M. MK 1), LUBA I miR-200a F1
miR-4652-3p K- FIAE B, 230 ROC 2k, 45

=7

FEUH, MG miR-200a, miR-4652-3p /KK %
G PHb S5 R R AR FR B M AR A 2k
M f ( Area under the curve, AUC) 4354 0.881,
0.878 1 0.945, Be& TN AUC i3 i F B30 K5
(Z=3.008, 2.960, P=0.003, 0.003) .

5 7 miR-200a 1 miR-4652-3p 7k R4 G2 MERIE 56 F° B2 RO TUIA 18

WA AUC 95%Cl EAESR 1Y Hr{E TR (%) RRE (%)
miR-200a 0.881 0.825~0.923 0.630 0.96 85.60 7142
miR-4652-3p 0.878 0.822~0.921 0.631 0.81 7760 8548
KARM 0945 0.902~0.973 0.767 - 92.80 7387

2.7 & # % miR-200a = miR-4652-3p & F 2t %
AOH R K B E G e L UL 8. miR-
200a, miR-4652-3p 7K V- K — 3 Bk A T 45 4% P A
[l 48 R F TG A LAY AUC 4 0.749, 0.756 F110.839,
BCA T AUC 35 3 T 8 PG ( 2=2.994,
2.697, P=0.003, 0.007) .
3 itig
FERZ AR AR S OB AR A, HE
*=8

Jorr KLEr

I T PR 28 R GEA MR G Y S RE R 5 |
Ke—Z I FIHLE], nfE S EU™ = A AR 07 M, B
FSUE PR R SRR 0, L e B I S R
i 2 & LI o M AT REIR, BTG
AR, R HE RS a7, (A HA5E
FA R 19.0%~28.9%, R H B2 W fiG TR
HRE RO TG 7 T A A

Fi & & miR-200a 1 miR-4652-3p 7Kk T X G52 1 Fu 4 2B 38 T R T B

% H AUC 95%Cl G YR HORE (%) R (%)
miR-200a 0.749 0.681~0.809 0.88 0.381 62.50 75.57
miR-4652-3p 0.756 0.688~0.816 0.75 0.381 62.50 75.57
syl 0.839 0.778~0.889 - 0.544 91.07 63.36

miR-200 TR Y b 5 [a] 78 0 e A Oy i A
FHEME ] M. miR-200a i ¢ 1k A i i 1 HA
1) NOD HE 2 (AR 8 145 F B 3 (NLRP3 ) 75 M5
S 5| 7 11 A 6 4 PP ot e e U WET 4 U9 321
miR-200a fESN n) SIRT1 KLpH, (S mmibif2E / 2
SECPR O R P A A FE B AR, ek
JAEAT T L/ PR R . (H B RTSE T miR-
200a 7ELG AR A S5 vh R R . At
T, ARTRD AR R T A P I 2 R
Wi miR-200a KV e 25 R A G E L, i

i 5 ¥ miR-200a 7K T 1] -1 45 B i 8 4 78 R
I 7 EE R AU AT G, HEP Al fE S miR-200a
FE 25 0 X R B 15 5 L 5 1 £ 8 o IR
Jii. ROC M2k %5 892, miR-200a X [ 2 ™
FRHE B T AT — 5 A
miR-4652-3p 76 VR b 53 ik, AEi
KL B - IR 1 R R A K,
miR-4652-3p £ ¥ A A U Bk An e 1Y i
BRI REREAL AL IR U 46 s & 15 R A
AR HAE RIS Ty 7 R )
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HESE . AW, AR R R SR R AR 5

B FF i miR-4652-3p AP LR ZE R A ST,

$E7/R miR-4652-3p 7T Bt 7 /™ R B E AT R4

05 LA 20 A5 7 i miR-4652-3p ALy, 42

7~ miR-4652-3p I RES BE Fifs A o6, HEDICATAE

A VAR AR S e S A R Rk, &

15 G RE 0 k] A T 5 O G 7 T AR P U

ROC HiZES5 % H, miR-4652-3p A REFE— & FE

T B R R R M S . TS R R

G5 ¥ A% 2 & CRP, TNF-«, IL-23, LTB4

1 mRS ¥ 5 FEAK,  H 5 K i miR-200a F1 miR-

4652-3p /K f- 2 A G, 4fE I miR-200a F1 miR-

4652-3p 7] RE Sz MUHLIAR 98 0 S o TR e 485 A 1 M .

RICHEFLY, Logistic [WH 4347, ROC £t

i1 miR-200a il miR-4652-3p 7 45 £ P ik fi5 46 1fF

PR AR, B RS AT AR T 45 A% i

R CERE MG BAT B R2 W .

LR B ATk, SEAETENRE 58 B T K miR-200a

1 miR-4652-3p Fik -5 Hchi i BRI L 190R 4 DI A

Ko (EREACHIARRATIC, BEACSR ARSI B AL

WEETEARIY A R REA —E R, 5 SRk /5 I rE
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