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Abstract

Pulmonary tuberculosis is a chronic infectious disease that seriously threatens human health. It is
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affected by a variety of biological and non-biological factors, resulting in the body’s “high risk and
susceptibility”. The immune mechanism of mycobacterium tuberculosis (MTB) after infection of
the body is the focus of continuous in-depth research. It is expected that immunological interven-
tion will further provide strong guidance for tuberculosis treatment and vaccine development, so
as to better prevent and treat tuberculosis. Sleep problems are social and psychological problems
commonly faced by the population. It has received widespread attention. It is more common
among middle-aged and elderly people. The number of people with sleep disorders is gradually
increasing. There are more people with tuberculosis and sleep disorders. There are many ways to
deal with the future. MTB infection, latent and onset tuberculosis patients have an impact. This ar-
ticle reviews the immune mechanism of tuberculosis and the influencing factors of sleep disorders
on tuberculosis, in order to reduce the risk of infection for healthy and high-risk populations
through sleep intervention, and increase the quality of life and promote the healing of diseases for
latent and onset tuberculosis patients.
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1. B

IS 5 4% 995 R LA RN 55 A5 45 4% 20 BT 1R (MTB) [ S0 R T B A8 M PP IR CTE 5 5 . MTB 76 A H (1)
FEd%, TR N BB A S A, R e, BRSSO T K D IR ie )T, R K, X
H R F BRI KA T DB ), PRICEE AN R R[] [2]. Mg BRI i A St P AR
2R, ARG 2020 4F WHO KATH BRI [3], 2019 HE2EKA 1000 5 NIEREZ0, H 710
T RSN, #2018 SEE TN, Hrf 8.6% 43 HIV Y. M 2009 FFUAE 2019 F, 4BR4S
i NIEAEREI, M 570 J5 8] 710 J3iE4F BTt i A AN 58, ULBMELS D), &
56%. H WHO flti 5, 4xBREEAZ BRI G NFEIE 20 12 Houben 18 =42 F) FH vay 20 b A2 ] VA R 700 4 4
EZ4 3.5 L NG MTB, FRE P2 E MTB ML K mE fEE X 2 —. 45005 KR RAEY
ZEEMMXEEAT, ERHBAEFAME, BREZFTEITZ . HIV ERRERZINS], HAETFZIEE
TR R AE il 25 A% R0 Hh A 22 R LB 6] [7] (8] [9] [10], IXEEAREMIIZ 5 MTB XL [ &4
HEBEBEXRR, B REIAR R ) SO SOE W IR SEEE— ENE “ 57 o TEPE 1 A ]
W oA ORI R T AL b, TP SR IT AR, RS AR AR SERIRAT 7 B AR E
FE.

2. Fi&E%A& R R R RSN B R

25 K5 ) B8 SR 97 R RE 52 22 Pl R R R o W R [11 ] 23 L T WL 5 Ml 45 4% S 6 PR 3R AR et
TR G FUARIL, FHUHAE . BREAREERS . B (7 7757 8 K Tl ) NI S5 B s m R S e R 2, i Rk B
[12] [13]EFMEFT IS s . NS MALE SRS A NfaR R, KELTFIF . AN
Av RAEHEER L A RRMN OSSR TR ER R . A RIERR[14] QUSRS R0 K E R R
CASH B EE X KGR RIS H I 16.4 4, U8R, RIFEZNALSEAZ BN, FR M0 MTB /&
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RlOBLE, BIREE. M TALMR, ATEIARR S ) F I, B

W BT TR, SR B APORSL PR BT VRS, H SR £ DR F
WA, B R e, (R RE e 1097 ROR15) [16], KB B, KIIR
HUH 26 5 SEORHE R ST AR, RGNS, HOMIGTT . AR, LR R
I, LR ANEEAEERIS IR RAFPEEEIUR, (HILRIH 2 B0 T, A IMAsE i, f bt
W ISR EET-A017] (18], BEACRILI19] 0L DAY, S e B s R 10 L B
RiZE, DR AR R R LR, MBRERMENE A SR B R TR (% P B R R
BAFTERIS LIRS . ATV N« HEHEPRRO A RIBE S M 716 Bt (5 LR E A I e S A
RO %, PR E L.

BEARE S EESTIHE , AE R A RN, 12 EREIR IR A BRI , B PRI 115 A T2 K I
G4 I REIRMERHII RS A 60.00%, LGS FE BRI % WL, 0 A SUBEA BT 20 55 B RS 0 e I 25
XEBRIMHERE . 82 DU IATTRCR . BRI I, 7 T R 1k S, B TR O
%,

3. BERRFERXI fhLai B E R0

g BR ALK R R PR A AU AR RIS R D R e, AR AR AN 2 5 SR — R AIH LA
B, @FEEHERET BT RIEITNRE TR, WAL . BEAKE(21] E 8 F5(22] 23155 Nt iligsi%
B BEIRIE SUIEAT A, KIN 59.4%~60.09% 1 H & AEAEAN [RIFE RE (U MEARFSE A, 42 FEREIR fRfG 2 R %,
HUO R BN 2 W, B IBERIR L S U800 . SRR EER IR R, RIBFEEE . &0k
PR BB O . ARSCWK-F 3 5 (LB PR AT, AEle . OFURAS. WE. WtEM™ B )T
T 03 0o} BRI R — 5 PP (RIS o B AR PR RSt ] 00 N 1 S 3R B 1 MRS 23 T 4EiE Ry, F%
K TT, BEIEEApL 2

il 66 4% 2 3 52 S PR R R R I 25 2t DR IR P i, e L2 FAEIRSE N[24] [251%H il 4% & F R Fie
e BE R a R AT 0, RIWABEREEREAZ W, H 92.86%, HRLLOIEEE(89.80%) MK =
(73.47%), ZiA RIFIFK(68.37%) % Mo Forbt DL T SUR IR 1k . SR SR AR B R R oy
Z 0., VAREWCON EER N R, AR AR AR RS A DONEE, R AR . A R AR
H 2B Gt i, R ERKITREARENTT, BE NI, R s R T, A%
el HAT e OB S A A i, fE SN H, &% “BRIERN, Buzits” Bk O 75
PAR K AR e d 3, KRB o s PRI A LAY I8 P (& BB AN ], 2 S ECRAR: AT B 3 TR K I 1 17
BMR BB0RIT S, A BRI FEREAR: DA 2RI E F G« MK I: ) 36 DR 31 55 1 T x5 (1) e
AR B™ B2 [26] [27] [28] [29] [30], KM S HEARRRAG, FRACEE %), BB E a7 R %
Bl

4. PGB &RE SRS

MTB /& —Fh i P 25 26 B0 B Ads, MTB RG4S e A S 5 A SV e % L AR RO, EH AL
o LM A oy DA K A e e B 8 R SRR S VE I S e ML, 5 R B Btk S, LR 5 Az B
. EVEAIEN: MTB 5, @it MTB $MASZ2 {4k 3 (complement receptor 3, CR3). H #&#E 5% {4 (mannose
receptor, MR)A1i 1 K 52 14 (scavenger receptor, SR AR [31] [32], HE— HGiaBAL &, THRTE
WgAds, by ELRAE M ) RO, R R R A TR R AR SR R 2 S R S A
FHIE MTB S5 38, #EN “ORIRIRES” , i &5 1% A28 I o I S5 4% 0 BOAF B AT A S0 0 A7, apL ik
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5y 7 T, LR N B MTB o] FRRK 2S5, TREERSEH LR, BRI H AL S .
a5t — By B 3R ([33] [34] [35].

PG5 & N e E R T AR S 120 e % R HE R BRI [36], T A4 R fa g8 Xof 45 % 1) e 2%
SEMAAR AT, BRI T 4H M e e ThREAR RN, REmIERE R, WE5BRER. B T 4
Jf1 53 iy CDA+HT CD8+T 4H i [37], AR DI RE A [F] 73 J9 4 B T 4Hfid(help T lymphocyte, Th) 155 {4 T
il (Regular T lymphocyte, Treg). Th 4l —4r N2 Fh4iMI NV (Thl. Th2. Th17 4Hff1) [38], 3
AFEARE T, KIEEARFE REEDIRE. S0 G2 N 32 B i R P G2 S SN G 88 0 B s 7 3 [F] &
FEVEF o X AL E AN A B 7 F 23 02 2 K A B AP SR BE, R AR 4 izt R 5l k2. CD4+T
YA, EEANRSHRIECT, THO 40K 720460y Thl 40 T Th2 4 73 7 ol =y, 4idssh
AP, Thl A1 Th2 40 87 082 8 A3 25 P& WL A0 i G 1E 0 4R R AR 64, — B LR A,
W2 RHARR ISR IR ER R AHFRIL, A E Thl ACFE ST The B, HEGIKT 20
FEIE,  AARFML SR 2 1B O, i 50t NI R II[39], 280U Thl Y4 R -7t
MK RIS FEVEM . Thl 40P 7K H 1 v 0% (interferon y, IFN-y). H4IfI/ FAM E
5%, y TIREHFGESENRRS, HEd TIRIBEFEA | (interferon-inducible Golgi membrane
associated GTPase, Irgm1/LRG-47)#1 PI3K 405 54 Sl % K IEIER[40] [41] [42] [43] [44], HKkAT LAy
W TFN-y FIl TNF-o S50 M 7SR5 A0 BeA% - BRI R Ge -] MTB H958[45]. Th2 40 AT 730 1) (1 40
A3 4 (interleukin 4, IL-4)F1 IL-13 AlJEid Akt {5 5@ E4& 0 AEDhRE R B A FRREEH, /TR
RYEBRUR N, TS EEHLURSE, LT BFEIR S0 SRR B [46]

5. BERRBERSX 4R R R Th RERY R

ARG ) A 1 T e 22 N BETHI G PR A A 25 ), A BREAE 15% 00 N 11 AR vl R, 1) 268 )2 I e 1)
AT HERR RS (19 NFF 22 DL[47] . BEARRSE RS ) 7 5 52 ) N\ A4 ) [ Gs, RO 7 () IR B 12 30t 4 s
REGMIhEE. ZINEF RS —TWE o0, Bt 5 v SR 3T NN BRI ZF, AR BEAR A 8N T 4 /i,
— UG R IAHUAA A T 48 Ao 2 G 22 8000 IR 1R B B BRI, SR MR TR I I 4 R W 12 /N DL E PRI
N T USRS IR R K, RIRFE AN S EIREM NS EREAKE TR, SERANEERKFET
Ve, 7E T i AR, BEER oLp2 BEEZEH, T T 40MAE G E MMM RZE. 4
B R B K284k, AT A Thl 40 FKF38 00, Th2 ZY40 iR+ F#MK, Thl. Th2 SE4HA0A 24
SR A S 2 D e 22 7L[48] [49] [50].

WERRAE 5% BRG0P R I S S B P[5 1) [52], A o] e R 300030 325 7 1 4 788 400 . S AR 48 i 4 M [
TR BN, TR NK ZH AN 28 40 87 00 1 H 18] 50 B Ik B, A 20 BEAR ML IR G, S 40
WS NP Rl oV N =i i P e i 2 G I A B B W v O - TN 1 N P b <8 1
A BIR[53], AFAE AR AT 2 0 2 38 AU W Tl B e L2, A BP0 22 B, AL AR R T o) I Je
o BE G BRSZ B0, DA A SIL AR R S B =42 . Everson %5 A [54] [SS]ilId A BRRE, X
HFATHE A SD (prolonged sleep deprivation, PSD), “F35 19 KJGHET:, &id—RAIFFF KM, KERII%
5 H15% 2w AN, WOIRE & L EE N BGEIR N, SD I 251 N wE MURE (0 R A2 3R . il 4 1% 3 AR AE s
HREMR R [56], MIMENRREAT & L2 T SRR R mBOR, MEmrIA L. Ky n]
FEASANR o I3 T R A R A X it 5 A% 2B 3 S 1 EL R S T SO ARG o TEREHR[ 572 A X Al &5
16 I MERR AT 8 R SR I, BEEREIRPRAGAEZ N, AMAE Ml CD3+. CD4+. CD4+/CD8+. NK 4f
MK 29328 FBE, CDS8+/K T2 LT, B UM/ TAE . 55 58 R AR 3 5 4 Hh 24 (1 0 T 66 FEE B AR
BERRS L, i A REAREE S B A0 BTSRRI B A 4
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6. 4518

Jili 45 A% 9 A 7 U N SRAR R IR 2 —, B+ KBUERIR 2 —,  H AT R e ERE = e i gH 4G
IREZ . f£ COVID-19 KIFATHIT ST, SimMIstis. Mz R T, 2W. 67225,
FE N 253 X S50 i AR e L o Ak H ATV IR PSR EOAAGR M 2K, Bl B I8 e ™2, X WHO
$eth 2030 4 “ZbZE” AbR, SR ERIIPER. TSR ARG s, HATUERE, SRR
B2 o MENR V) R 24 N i 1 e P A 3% AR R, R AOBERR P AR BRI 57« KRR T, I 2k > e A
FFH R o IS I MR B G WG, B MR s 5 X e e TH BE A RE MK, 32 TR 45 03 F A0
K FRE TG BLRE R 1) By ol BEAE P T3 A o 20 BT U W OR) 5 B R ) 0 1) R 3 i
ATHENR T AT DA R A, 3R B AR TR R . I 46 A% 5 O MR b T T BT 72 H ATBOA D L, it
FATR EAWRAIT T T7 18], DUYIE I BSOS IR [ R 2 IEAS RAVE SIIREE, w8 e, B
B 69T SR .
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