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[(# Z] B FT miRNA-27a %5 5250 M il 25 428080 K B e T g iy JR /8 A, 1 B0 mT g A £
FHALH . TF¥E 48R i Ik T G 05 A2 P PRT A TR 7 s 45 A R SRS AR ok e A G By %) K BRI L 43 Sy 455 78
. miR-27a B 3h 7% B (agomir-NC) £ Al miR-27a # 1 #) (agomir) #H, %9 BUIE & K 5Ly %) B
H, B 12 H. agomir-NC ZH Al agomir 4 K [l 28 F& # Ik 11 5 agomir-NC 2 miR-27a agomir T, %K
LW, #2:5d. 3MJE, THE A 4R BUMHE AN AR 46 50, HE e 60 5245 41 K BU A 28U BB 8 % 8L,
Tt 2 0 A ARG T 5 R BRU A JD I T 9k L 400 B I A R, IR S e I E (ELISA) kK 45 41 K
UM SR g AZE 18 (IL-13) . AN £ 6 (1L-6) AMIEIRIEH F o (TNF-o) K, SERFH
JeaE# PCR (RT-qPCR) A8 45 20 K B 241 21 miR-27a 3K 7K F-, Western blotting 7 K il 45 20 K
U440 Toll B2 4k 4 (TLR4) . #W T kB (NF-«kB) MIHEH o« (IkBa). BRI IKB (p-1kB) FI
NF-kB p65 8 IR EK T G558 SxF A i, SR K R4 U0 05 ™ 5, JAE 2 g B 48 %k . 4
JE L P CDA+T 34k B 40 i 73 43 2 il 20 20 b miR-27a 635 K F & IkB 8 1 2 5 K E 8 B (P<
0.05), AL CD8+ T Ik B 4 At 7 43R B fili 1 41 rp IL-18, 1L-6. TNF-a7K°FHl TLR4 . p-IkB &
NF-kB p65 8 [ %5 K5 B T8 (P<<0.05); SHEAIL A, agomir 41 K BT 2 205 BRI A& R 81
B RS, L R IR A A . AP I CD4+ T Wk EL 40 B 7 43 % . Bl 41 2P miR-27a %35 K P K 1kB
EHEXKEHH BT E (P<0.05), AN CDS+ T ik EL 40 g 7 7 % M il 41 42 b TL-1B. 1L-6,
TNF-a 7K F-# TLR4 . p-1kB. NF-kB p65 & [ & ik K F ¥ 8] & FEAX (P<C0.05), agomir-NC 41 K fl I
WEIERZE R LG EE XL (P>0.05), &: KA miR-27a il GE3E of 71l TLR4/NF kB {5 5 i
FEWEAL, W RAE K F R, T LR G sie RN, DT A i 4 A R BRI 458 4%
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Regulatory effect of miRNA-27a on immune function in

experimental pulmonary tuberculosis rats and its mechanism
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ABSTRACT Objective: To investigate the regulatory effect of miRNA-27a on the immune function of the

experimental pulmonary tuberculosis model rats, and to clarify its possible mechanism. Methods: The rat

(KkfsEHEI] 2021-05-24
(EEWE] Wdbd DEZRESRERIRTE (20190937)
(MEFE®MA]  #F F (1981—), Z, WdbE e T A, Bl FARE, B4, 3% DT il 45 4% LRl R IR J7 i i 5% .

[B1E1EE]

KHEHE, B EEEN (E-mail: 2x[j6098@163.com)



OB, S miRNA-27a X0 52 g i 25 4% Kk B S 2 58 A 3 47 1 T R AL ) 105

models of pulmonary tuberculosis were established by injecting Mycobacterium tuberculosis suspension
through tail vein, after successful modeling, the model rats were randomly divided into model group, miR-
27a agomir control (agomir-NC) group and miR-27a agomir (agomir) group,and another normal rats were
used as control group; there were 12 mice in each groups. The rats in agomir-NC group or miR-27a agomir
group were injected with agomir-NC or miR-27a agomir via tail vein once a day for 5 consecutive days.
Three weeks later, the spleen and thymus indexes of the rats in various groups were calculated, the
pathomorphology of lung tissue of the rats in various groups were observed by HE staining; the percentages
of T lymphocyte subsets in peripheral blood of the rats in various groups were detected by flow cytometry ;
the levels of interleukin-13 (IL-18), interleukin-6 (IL.-6) and tumor necrosis factor-a (TNF-«) in lung
tissue of the rats in various groups were determined by enzyme linked immunosorbent assay (ELISA) ; the
expression levels of miR-27a in lung tissue of the rats in various groups were detected by real-time
fluorescence quantificative PCR (RT-qPCR) method; the expression levels of Toll-like receptor 4
(TLR4), nuclear factor kappa-B (NF-kB) inhibitor « (IkBa), phosporylated-IkB (p-IkB) and NF-kB p65
in lung tissue were detected by Western blotting method. Results: Compared with control group, the lung
injury of rats in model group was serious, the spleen and thymus indexes, the percentages of CD4+T cells
in peripheral blood, the expression level of miR-27a and the expression level of IkB protein in lung tissue
were significantly decreased (P<C0.05) ; the percentages of CD8-+T cells in peripheral blood, the levels of
IL-1B3, IL-6, TNF-« and the expression levels of TLR4, p-IkB and NF-kB p65 proteins in lung tissue were
significantly increased (P<C0.05). Compared with model group, the pathomorphology of lung tissue of the
rats in agomir group was significantly improved, the spleen and thymus indexes, the percentages of CD4—+
T cells in peripheral blood, the expression level of miR-27a and the expression level of IkB protein in lung
tissue were significantly increased (P<C0.05) ; the percentage of CD8-+T cells in peripheral blood, the
levels of IL-18, IL-6, TNF-a and the expression levels of TLR4, p-IkB and NF-kB p65 proteins in lung
tissue of the rats were significantly decreased (P<C0.05) ; there were no statistically significant differences
in the above indexes of the rats in agomir-NC group (P>>0.05). Conclusion: Overexpression of miR-27a
may improve the lung injury in the pulmonary tuberculosis rats by inhibiting activation of TLLR4/NF-kB
signaling pathway, reducing the release of inflammatory factors and regulating the body's immune response.
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PESD R 48 H, 6 AW, MR 200~250 g, 1
H AL A A B A OF 5T B sh i S b, s A 71
aE 5. SCXK (x) 2019-0002, KR T =i
22 °C~24 “CHIAH X W BE 506 ~70% 58 T i) 9%,
JE I S RORL 3 ROK R . A5 R TR bR UE R
H37RV 14 F 3& B ATCC AR, R I LA # R 32 %)
S5 K% FF R bR MR H3TRY B EAT R B, TSR 1L
N WGBS 9% 3L 5 9% H3TRV, £ 7% 4B K R 4F,
A 0.5% Tween 80 B 52 4% 5, 5 JC i Ak HL R K
RAJE, 8 WO FEARE a8 b, TC i ik
JE RS g LT WS AT I B o miR-27a ¥ 3 7
(miR-27a agomir) FI#L sl % I (agomir-NC) 1
H 8N 35 2 5L R By A BR A W), TLR4. NF-kB il
# M o (inhibitor « of NF-kB, 1kBa) . #WE ik
IkB (p-IkB, Ser32/36). NF-kB p65. B-actin [
CD3. CD4 #1 CD8 #it ik ¥ My [ 3% [&] Abcam 22 7],
HE e 434050 & BCA 570 & [ bt RS RH
AR, KRB 4 % 18 (interleukin-18,
IL-18) . F4Hi/ % 6 (interleukin-1, TL-6) Al
S N AE B o (tumor necrosis factor-a, TNF-«) [if
I B %2 W B U %2 (enzyme linked immunosorbent
assay, ELISA) 7| & W B ST 5 A WA
FRZAHE], GenElute™ i RNA 4l fb ik 7] & W H 7
BRI A A, RNA K 550 & SYBR Premix Ex
TaqiX 7 & W B H A TaKaRa /A . CytoFLEX i
2 41 i 4R DTX 880/800 £ 1y RE g b 1Y Wy A 5% [
VU 5e & IR REAT BRA 7], Veriti 7500 552 B 58 't 5 it
PCR (real-time fluorescence quantitative PCR,
RT-qPCR) 1 A 3% [F Applied Biosystems 2y ] .
1.2 BB ERHNEoE HERSH U
(8] Wiy TIr ik, 4 KB #HIKE S 200 pl. 25 % AT
AR (5 g L") #7454 K B AL, IV A
A N SR RIS N R AT o L, B BR
FE FR A i K B8R AR A R B o K 3 A i ) 1 R L
FEHL S ALY ZH | agomir-NC 41 fil agomir 21, 55 BU
IEH KRBT, F412 5, agomir-NC 41 Al
agomir 2 K B 7 Bl 28 R # Bk 1 4T 25 mg-kg™ HY
agomir-NC ¥, miR-27a agomir il , X} H8 41 Fn 5% A
ARMIESHEFERER, SR 1K, E2:5d, 3HF
HEAT IR SE 925

1.3 ZBAXAMMEBEABERICGTE B4
KB MR R e iR 2B, BIBR A T, 4 PBS 28 vhil
R 1 R TR 7 N Rl e el N O o K oL

H, TR BN BR AN E . BRI (RRAE) Fe %K
=Mgpg (BAE) Fig (mg) /KEAFE (g).
1.4 HELENEBLAXAM AR BEHALN
A R B4 20, F 4% v HEE
FE 24 h, KU AR E S AL S TR OK,
KW, MR AN, O TR AL EAERE
F 5 pmBEZY R, S 95 AR YL 6 min, i
Kbk ER W, BEJEOL Y 4 min,  HPEA i S
R, TGS WU T W8 4% 2H K BRI 20 20 BUE 285
HH,
1.5 XS AaXEsSMALy THRE
MTFEE SR W2 mL il T HFEWMER P,
SR CD3. CD4 M CDS HiRIR 21 5 &= I &
20 min, FRJG A Il B4k L0 F 20 min, F ik
E21 I U1 Bl N N 1 A O N G A s
CD4+T Wk B 40 (CD3+CD4+ X FH 1 40 g 7.
) MCD8+T#kEL 4 e (CD3+CD8+ XL FH M4
WO RE) 4a%b%, i1 CDA+T 48 M Fl CDS+ T 41
L E R
1.6 ELISA 4@ &4 X L M4 g dIL-18.
IL-6 ## TNF-a K-F HUSAH K EMHZ, A&
AR KA, 4°C . 4500 remin™' & 0> 10 min,
B, A IR S UL R RE S . R
FHBEBR AL TP 405 nm AR 2 OB (A) fH, FF
A KB4 2P IL-18 . 1L-6 Al TNF-a K -,
1.7 RT-qPCRk#&m &4 X & M4 8 F miR-27a
AEARE B RBRMAL, KA RNA # Bt
) & PR WU RNA, IR0 2l B2 Sk i, 4 IR s %
SR A EEAE, B RNA K5 5 cDNA, R
SYBR Premix Ex Taq il &7 9 3, ¥ k%R
45 cDNA 1 pL. B RS54 0.5 pL # SYBR
10 pL, FFFHJC RNA /K AN E 2 20 pLo 5191751 .
miR-27a, F#E51¥ 5-TTCACAGTGGCTAAG-
TTCCGC-3', F i 51 ¥ 5-GCGGAACTTAGC-
CACTGTGA-3', 21 bp; U6, L3514 5-CTC
GCTTCGGCAGCACA-3', T ii# 51 # 5-AAC-
GCTTCACGAATTTGCGT-3", 92 bp, J& W 4
. 95 CHLAEIE 30 s, 60 “CiB 4 30s, 60 CHE{H
30s, 40MEH . LLU6HNZS, R 27 AR
2% 21 K BRI 41 20 miR-27a £ 3k K .
1.8 Western blotting 3 #& @ X & 4L 48 F TLR4.
IkB.p-IkB #= NF-kB p65 & & 2 L K+ LYK
FUBT 4120, A RIPA 4 IR BCR BE , R A
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W, ERWEE2h, ECLEAJE, KM Image JHEFT
i o Mr, LA B-actin M S, 15K BRI 4141
TLR4, kB, p-IkB Fl NF-kB p65 & H % ik /K F .
HMEARBAKF=HHEA KW KEE/ NSE
1 2% IR FE A -

1.9 %t %54 K SPSS 20. 04 i+ 4 F w17
it ot o A AR BN AR R ML NE $5 %5, A1 A i
CD4-+T k[ 40 i Al CDS+ T ik B2 40 M 1/ 4%, il
HLIFTL-18, TL-6 F1 TNF-o/K -, filigh4iH miR-27a
FIR KM TLR4, kB, p-IkB & NF-kB p65 & H
TR, G IERNMN, UatsFm, 240
FEA Y B L BCR T BA K 3R Ty 2240 1, 2L 181 G LA
FHLSD-1#:. LIP<<0.05 N 2E7A G L.

2 5 R

2.1 BAXRMBEAPLAEIRHK ST, BRI
agomir-NC 41 Fll agomir 2 K B R 48 %% 2 51k
(1.46+0.08) . (0.81£0.03). (0.86=+0.05) Hi
(1.5040.02) mg-g™', MMEFEE 30K (2.73+
0.06). (2.0440.05), (2.1740.03) F1 (2.76=+
0.05) mg-g™', AMILKESFAHFEIT¥EX
(P<C0.05) . 5xF ML He, 5078 4 oK B g i 0
JIE 48 HC0 B RE IR (P<<0.05); S5 REALA 13K,
agomir 2 K MG MR AR E 48 B B & (P<
0.05), agomir-NC 4 K M it 1 jg A 45 %5 22 5 T
it E L (P>0.05),

2.2 BUXAMARKEBIARL XA KR
iy 2L 280 i T O T AL, SE AR IR H R LR 40 i
2 B ZH RN agomir-NC 26 K B 40 23 b il 9 A
W, K& R4l MR, o 30 &8 o 52 A8 45 97
agomir 21 K U4 U450 & T 16 %, AR PR =
AR ZE T W st . ULIEL 1

A:Control group; B:Model group; C:Agomir-NC group; D: Agomir group.
A1 ZAKRKRALUREEL LRI (HE, X 200)
Fig. 1 Pathomorphology of lung tissue of rats in various groups(HE, > 200)

2.3 BHEXAMHELR P miR-27Ta K EKF XTI
4, BRI agomir-NC 41l agomir 2 K Ui 41 41
' miR-27a £ KK F 4000 2 1.00£0.02, 0.43+
0.04, 0.41+0.03 F16.98+0.24, 410 I # % %
BEitEE L (P<<0.05) . 5xF R4 Hde, B
A1 K BRI 4121 miR-27a 1k K B B FEAR (P<<
0.05); SR A, agomir 41 K A 41 21
miR-27a 3 i K F W] & F+ & (P<<0.05), agomir-
NC 41 K U 20 21 miR-27a %35 7K F 22 % L 41t
ZENX (P>0.05),

2.4 ZAXRSISALTRATHEC BB LT 5
& OXPHR, BRI . agomir-NC 21 fil agomir 41 K
BUAM JE e CDAT ik B 40 i /& 43 5% 43 5l
(35.2945.23) %, (21.5743.82) % . (23.01+

4.29) Y%A (32.9243.66) %, CDS+T ikt 4
ML E 2y R4y B (22.04+3.16) % . (45.52+
6.30) % . (44.17+5.48) %A1 (26.09+4.15) %,
B R RAMNE M AP ARE TR E A E >R g 2ES
BT FERE L (P<0.05) . SXF A e, B
ZH KRS A i CDAT 9k B 40 i E7 43 B B B AIG
(P<C0.05), CD8-+T ik [ 4 g 7 43 2% B & F+ &
(P<<0.05); SR HE, agomir 41 K FUAME I
H CDA+T W40 & 7 R0 27k & (P<<0.05),
CD8-T itk I 4 g /1 73 % ] B FE AL (P<<0.05) ,
agomir-NC ZH K 5L AP A ifn A A [\ T bk 02 40 i A 45 %
ZRIGIF¥E X (P>0.05),

2.5 BAXKMWAL P IL-18.1L-6 #« TNF-a &K
T G4 R, AL AT KRR 4120 A TL-18.
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IL-6 Al TNF-a 7K F- B 8 5 (P<<0.05); SHIAY
2 H %, agomir 4 K Bl 41 409 TL-13, 11.-6 Al
TNF-a KB 8 FEAL (P<<0.05), agomir-NC 4K
BT 4 20 H TL-18. 1L-6 1 TNF-a /K F 22 7 43T
E S (P>0.05), W1,

R FARBIFAL A IL-13.IL-6 F TNF-a KF
Tab.1 Levels of IL-18, TL-6 and TNF-a in lung tissue of

rats in various groups (n=12,2%5,0,/(ng°L "]

Group IL-18 IL-6 TNF-a
Control 37.5245.07 29.04-+4.36 83.7746.45

Model 109.334-14.65"  74.354+11.05"  168.13413.30°
Agomir-NC  104.58411.42  72.609.28 171.49-£12.49
Agomir 50.92+9.17"  41.42+7.31° 96.82+9.36"

"P<C0.05 compared with control group;“P<20.05 compared with

model group.

2.6 Bk AMMALR P TLR4/NF-«B 455 @ %48
XEGRZXKRE SR, HRA K R4
241 TLR4 ., p-1kB Ml NF-kB p65 & 3¢ ik K ¥ B i
FHE (P<<0.05), I1kB & (134 5 7K F 3 2 % X
(P<<0.05); HEIMA K, agomir 2H K Bl 2H 4
H1 TLR4 . p-IkB #l NF-kB p65 & 1 % 5 7K F- B 12 [
it (P<<0.05), IkB#&EHERBKFI RIS (P<
0.05), agomir-NC 4 K i ZH 2P Bk H RSB
KAV 2H G E X (P>0.05) . WA 2
M2,

Lane 1: Control group; Lane 2: Model group; Lane 3: Agomir-
NC group; Lane 4:Agomir group.

B2 #&4KFbHSH TLR4, kB, p-1cB Fl NF-«B
p65 % AL L Ik E

Fig. 2
IkB, p-IkB and NF-kB p65 proteins in lung tissue of

Electrophoregram of expressions of TLR4,

rats in various groups

F2 BAKBEAL P TLR/NF-«BESEBHLES
FEKFE
Tab. 2 Expression levels of TLR4/NF-«B

pathway related proteins in lung tissue of rats in various groups

signaling

(n=12,x+s)
Group TLR4 p-IkB kB NF-kB p65
Control 0.12+0.03  0.054+0.01 0.5840.02 0.11£0.06
Model 0.74+0.08" 0.834+0.04" 0.1840.02" 0.67+0.02"
Agomir-NC 0.77+£0.06 0.85+0.03 0.154+0.01 0.71+£0.02

Agomir 0.434-0.04" 0.2840.02° 0.6140.03" 0.3240.03"

"P<C0.05 compared with control group; “P<C0.05 compared with

model group.
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FR IR0 S BT W 2 AU b RAE TR A I ;. 4 miR-
27a agomir T M5 , K B 2H 2460 45 75 21 B & ok
%, AP IL-1, TL-6, TNF-a/K ¥ TLR4 .,
p-IkB. NF-kB p65 4 [ & 5 /K1 B 8 A%, 1 1kB
EARKKFHE TS, Ui 2K miR-27a n] 18
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