Advances in Clinical Medicine IGREZBERE, 2022, 12(9), 8178-8183 Hans Xl
Published Online September 2022 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.1291178

yjakickz eIk

g AL WES, ERREY

"HRFIGRE S, & AT
PHREMRER, FilE 78T

91
A

Weks H . 20224F8 H5H: FHEM: 202248 H28H: &ATHM: 20224F9H6H

=

HRIPERMR A N BRI — R, BRCRBLLRIIEE BANZIRIT T, SAREmRREEE
Bk RBKIFR—EREE. REHNTFERDSME THIENTNRRBKGRRE, ALEENILEN
2 5RRY RGN RRNE T ABTHEEEER, DB TR ARTBIIGT I AR AR,
X 5in

WRRERY), BN

Research Progress on the Immune
Mechanism of Vesicular Echinococcosis

Jie Cao?l, Zhenghe Shil, Hongbin Wang?*

!Clinical Medical College of Qinghai University, Xining Qinghai
*Affiliated Hospital of Qinghai University, Xining Qinghai

Received: Aug. 5", 2022; accepted: Aug. 28", 2022; published: Sep. 6, 2022

Abstract

As a type of zoonosis, vesicular echinococcosis has been no appropriate treatment since it was
discovered, which is still great harm to human life and health and the development of animal hus-
bandry. Its diverse antigenic components trigger different types of immune responses in the body.
This paper mainly expounds on the immune response involved in vesicular echinococcosis infec-
tion in the body, so as to provide theoretical support for the development of immune methods.

CERAER .

XESH: EA, WIES, T2E. RBEREmE Rz LT R D). IRREEIERE, 2022, 12(9): 8178-8183.
DOI: 10.12677/acm.2022.1291178


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.1291178
https://doi.org/10.12677/acm.2022.1291178
http://www.hanspub.org

Keywords

Echinococcosis multilocularis, Inmunologic Mechanism

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

00 250 SRR WG 110975 A R 2% U PP 1) 22 R R M4 R, LA 2 T 26 ¥ b A5 T e 5 £
FEARATH R, R NSAR RS B O R R T ORSEE (1] BEFLRM, A B 2 W
JRBRAE K BB BT 8T T BURAR A AE (A5 12 Wi TR R BRER #4095 10~15 455 AOAET - 3 534 90% [2] -
DR 0 R TR 87 M PR % 7 B 5 R = S L AT — S BRI T A

KA LR BATTOAAS AR KSR 25K A6 7 Rk, AERIUEE S B BT IR 25 2K, 45
NEHRMNE S Z5RITE RS Gt B O AR B A B Z AR (B NI« =Rl o DRIk B 38t (¥ A1
19T T BOBH O N EALIE, MIFTPEF AR BRI GO T AR, HRIGRCR . ARJE I ARE KR 2
FEBERS R — B R LA RINAL[3]. S tt, 2 55 ek AL R R 3 20 T AMRRG YT 3 5
P, AIASAIEHCREA RIS L, bR 2 55 R G 51 A 1 — R AP Se 5 SR A
SOt a7 AU T T B AR AL o AN SC A B MM 22 53 MR MY JER G il ) 1) S B ML B Al — ] ZE50A

2. Bl AMRE

[ e BT R SRS, TS I TR A SO, MU R AR 5 TER 2. £
D MRERMIRACIE 5~10 SRR IRIIN2], $om AR AR A AT DU 73, At it IR LA B EE 0 4R
47 e R BE I AR AHE IEH IR -

2.1. NK 4Hp

NK 2 A A A e b B R AP, B 3% B DL G2 S N RE ) 2 4, FLAE g Hs ) ot A 4 2
HEREER, BATsA AR IR G i8I I E T TRE AN [4] [5]. 25 5 BRER Y (¥ 38 51 5 Fifrsig L AT A AR
ARV, AN NK A TE 22 5 BRI Hh 2 15t R 3 2R AR FE o 565 Vuitton [6]%F AR
B HIEFAE IR IE G B A L, AE B AME M) NK AR RR. BiJE Zhang [7]55 0042513
BRI R G B DR NK 412 (K5 CD8™ T itk R4l il |- NKG2D FKIA Bk = #H 2% . 2017 4 Bellanger [8]
S5 NI 22 s R BRI T VA AR I N 4L, R IRV 5 5 NK 48 0 5 122 1 %, NK 4H i FR 1247 CD69
(TG At 2 PR . s T B S (O] 18 B VL IR WAl JK e 4 Bkt R ZE A B A ] of, 38 3 3 5020 i NK 4t
TWAE, KB RERM B G b 5 W B AN e NK 408 800 2% P8, HRH R ThRER CD56 CD16"
17 NK 2RI Bl B B S, B e dR 22 D iRk ik NK 4 i 1 A B S D RE R IR R EE#B B R — €
R EEIE, T 5 A DG 7048 HE NK 4HH D0 A8 <8 32 B 5 i M R 1 32 8 NKG2A J KIR 1) Eifi# 2[10]
[11]. Pang Z5[12]7E Bk Gy /I BB b R BRPE R e b 5 101, NK 20 i S Th e T B4 1 [ ke o o
TGF-p/Smad 15 53 4 130, THE (K TGF-g AT A5 NK IR 2405147 5% . Abulizi Z[13]33&, NK 41
JELAWATR 1FN-y X 22 3 BRER W L 44 3 (R AR A — s ORI A, T 27 AR T R b A AR 1) NIK 4 i S5 5 4006

DOI: 10.12677/acm.2022.1291178 8179 I IR = =23t e


https://doi.org/10.12677/acm.2022.1291178
http://creativecommons.org/licenses/by/4.0/

A A

=Y

N5 NKG2A HE—EMR R, XFEEEE NK i E B EER ) G rhAE 50 10032 %1 B
2.2. ERE4ARR

5 4 R A P 2 S S A AR H LB ME ) — SRR, TG AN [ AR B ™ AR AN A R o Bl T 9
AWTERAL, BRATIE A 5 RN TR R AR T RE ML RERR Oy ML B, B PIRAER . {2
HLMBE RN 57— LRy M2 B ERRANM, W9 & AR N BRI i, dERFHLAAAR XS P [14] [15] [16].
CA B FOIESE B MR AL 15 7 £ U AR DIRISC[17], EAR TSR (18] NJBId i v/ 22 s R ) i e A
A, gE RN EYYBRER B4 0 90 KI5, M1 K& M2 (A< RF Rk IL-10 4b, 1L-6. TNF-a. TGF-p1
AARFREER LT, IEWAE 2 5 iER MR et R rh, M1 AT M2 B AL RIS 77 0E 5 3 1 ml R Aa 4 A
L, AL T AR PIRAS o S (S5 [10] Ahf b IE 5 N\ 55 FrF v 28 ek iy 282 110 FFF A 2. 43 LA B A
SR MLEAR AR, I CD206M2 7 [ ik 240 i FH 14: 2 38 28 76 5803 T AL A R 3 TR PR 2L 2R 838 T v, 1T ML
R R ZE M B R B B AR TE 22 57, R 7R R AR DL M2 2 SR Rl o = o DR
RO R G T B AR DGIR T, gt b ZUE— 25 WA B A S B B BT R AR I EAR A R R, IR A i A
N FHEFEENE . ZEAR 2008 70 R B2 55 BRI R % 900 R/ AN, BAWAHREAREE M1 BB
HPRAL R — iy, IR E WA DG 7R 2 55 BRI /N BR o ML B A Al A A 1R
TR FIE F S 14 5 A DA BT LA s S Ak o A 0 98 R I I A A S 56 R I PPARB. y HIERIE 4303l
5 MUM2 tric¥ii et ias—8G FR, ImRFEAR D HT 278 PPARS. y HIFRIL 7 M1 F1 M2 #l ALY
Fagh—3, A AEE T PPARS F1 PPARyin ELMEZIIMZ AL (15 5 3@ B W] LA T M1/M2 $l Ak 177 1)
[21]. FHIEAZ G5 R MR G 1) S e VAT R A T T L, RIS N M2 B G4 i A A SR B 40 i M1
F) M2 B AL, DUAERIRTR IR &

2.3. WzER4npm

SR A SRR M DU R B S ThRE, TR SZPUE RS AT MWIAE T 4 AL 845 5 (6 L0 ki e
BNEA I LR, AR AR ZS R o) 3 A R B 3 A 52 0 5 i SOIR A R P D et . AT LRI
[22], JHi#h mDC 7€ CD4OL MTER R, 820 IL-12. TNF-a. IFN-y %5 Thl B4 1, G 00K Hi 5 42
EAYIUE T A HAE 2 80, (24l Tho i Thl 401k, (Edtgnpi SRz NE, FEhbig £
R DC 35 S E PR R e T 4UMuit 32 popLi], mIEeS Thl ZY4HMa R IFN-y A1 1L-12 B930HA 5.
IR [23 N R 72 25 SR R TE T BRI e 3, BETE RIS I 1) K & CD11CCD45RAMDC ik, AL
W2 BRI PTFE RS, mDC I /R . PLIE IR 2 68 3 5 K [R]E 0 JA 4l B IR 7 1IFN-y I 1L-12 i
8 ThO 4R Thl 4074k, HEHUF HAVEERM) (1 & AL RUR R o BT 76 v BRI B v 75 S AL A4 S IR 41
JiZRTH IDO Mk, HGREEM QD REE S ICRAMERIE 1DO Skl 1 7B B4k A — 2
[24], IXFERM SR M T BRI R G G BEHL A ) L — S 1 7E IDO HIERIE bo WOIRANM. 1DOL T
411 B AH 5% Rl 2 18] (R AH ELAE TR B — AN 3R, A5 7 HOG LA 1) G2 S SRR 7= A 5 mm, - 4R 34T A 1]
R R R, REET LT BIRITHIR ORI,

3. BNMRE
3.1. Th1/Th2

Thi. Th2 AHLER CD4™ T #kE4HAE 4B AL T MMM AT A, Thl 4HEAEHS 0 1IL-2. IFN-y
1 TNF-a 25400 KF, T Th2 4085224 IL-4. IL-6. 1L-10. IL-13 Z&40fHEF. WHEEEAN KR
PR 5 R TN XA IR A F AL Th A Th2 40 B = 25 1 40 i PR 776 29 A8 40 v oA 30, | Tha

DOI: 10.12677/acm.2022.1291178 8180 I IR = =23t e


https://doi.org/10.12677/acm.2022.1291178

A A

H 7w

FIBJE % S 77 A 1) IFN-y 7EP0 5 A 5 A ] LU et 344 360 5 s 40 P T f 60 B o1 . PR 25 24 Ji A= 30 0 1) 1 o
sk Th2 AR 705030, TR Y — e FEPE B/ B MG ILR) Th2 gupr=E IL-4, Hl¥ B 41
BEGE Ak, AN GRS FE AT Thl 25, BRI Thl 4 S8 5 5L e A 5%, Th2 4 S N 5 2548
5 I 5C[25] [26]0 S BUR K 23 F-IRAT 0 AT 70 R IR, 0 BUBRHY i 3 80T R A m BE AR AL CDT 4T
ML, M= AE Thl 3 Th2 SR AIMIA T, F3 B 5 40 M G e RO AT G2 [27] [28] 0 0T 14 [29] %558
o 8 TS [ R RO iR S AT IR, X LU AN RIS HE Thl, Th2 4ifbbfs], RIME. A5k
B Y B (2 )L T B R IR S s M (24 ), R IL T1 AL, T2 &Y
YRR A R 3. I ph R Hh T B TS A R T 2 R A FLBR M e A2 S5 IR e FE R R AR Thl )
Th2 B ERS A — EBCR o [7] 3 5 55 B [ 28] 45 30 1 I K e 28 S PR PR i 36 2 I B T sk ) e 4% Js
IFN-y 7K 2AWT T F ks, fEEGE 3 A IR BB KM G PR, FBYE 3ANH, Th2 BL41HE /K
PR . AR A W A [7] S 0 B R 5 BE A R AR S, Th2 43904 1IL-10. TGF-g Al IL-5 KIRE J13 58,
FEEF A RSB IS . DR T RS R IR E Y A R B A R Th 7] Th2 40 i
I X

3.2. Th17/Treq 4HBE

Treg 5 Th17 4ifE2A 5T Thl. Th2 (54NN T AN AL, AL A2 W5 3 kYR T R — Fh s T
Y0, (BEEMRBEYSETIEE. Th17 EEW IL-17. 1L-23 2 K8 1R B s LA 1) S 28 N 288, 1T
Treg 4 A I 43 A 60 #1) - 200 X1~ 1 S5 AT LA ot Bt i 7 2 1) G2 S BE[30] [31] 7 A 9 R BB . o B o
HRJE I Treg % AHICYHEE 1 IL-10. TGF-B M4 K1 Foxp3 /K-F 3453 T, 1 Th17 £, HHK
AHMR IR IL-17 A0 IL-23 KB F RORyt 7KV N 25 B AR, $2 7 76 TR K W) T2 1l 1) H 92 108 e AL o) o
Th17/Treg FISCANMLIA 7R th R IEE — EH/EF[32]. X EAE (33108 5 X b A sk e 5 Jak e v A TR i /)
BRME T Treg AHOCHIMI A 7 1L-10 & Th17 M5 1 N-17 MRIEKT, RIBEE B A HELE, 3%
PRI R P FIRT 1L-10 /KPR BT %A, MifEE G0 IL-17 (F O I B 7w, H B AR ST,
AR H Treg 4 A 7E I A BRI B UL 51 K (1 S g R B B 5 Th2 BUA0 ML s EAE R/, 1 Thi7
MR 25 T BRI G2 R PE[341254R3E Thi7 i s A6 T i & ik 27 4 He A B Uk 7= 28 1) s 2
)R A ™ PR G S P A, IR A AR e T A AU K B RS IL-17 4B TRt R
KB RAE—HE . D285 KPR B IR AL IL-17 AP AIR AR (BAE Em KRG 5B Wi T m, 4585
SRTERRYe e . 7R, Thl R0 Thi7 4EMnTfe B VSRR ZF AL PR, TIF SERE S I YL A E K
Th17 A0AE i i K IL-17 5807 32 = 2R 5 20 0 e e R B0 o DR [27] 5508 ik e v e Bk Jg g /s
AR, ESE Treg M1 Th17 2 5iEkM)EYe, I TGF-g/Smad 5 5% S . #E—F WIH Treg 5 Thl7
TP L) AR T, I Treg 5 Th17 M P72 4T B BRI G G 28 i 52 K AE 1) L — =k 11

4. BERRE

BRI R GLL FE BRI O B %, SN 7 AL 1 S B LB R B AR 1, AT S e 5 3 I ik
G B, GBI A0 7 oA B I SO AR LR o LESNRET BOSHIR a7 RCR AN BB 1
OUT RORIRIBIE U 0T BOR BRI A LA G B BB TERESERE W TE,  F3 T 90T A B A H A 2 4
FIRYT T PR AR, TR R R ANRNG YT AL A T UE B T RUR .

SE

[1] McManus, D.P., et al. (2012) Diagnosis, Treatment, and Management of Echinococcosis. BMJ (Clinical Research Ed.),

DOI: 10.12677/acm.2022.1291178 8181 I IR = =23t e


https://doi.org/10.12677/acm.2022.1291178

A &
344, e3866. https://doi.org/10.1136/bmj.e3866

[21 B WRTFE RN IERATTBUR). H AL 51 R 2R &, 2016, 23(5): 513-516.

[8] ki, SRCH, SOER, 5. B dUR MR ARG B ]. o E i U G 4 &, 2018, 30(1): 104-107.

[4] Moretta, L., et al. (2016) Human NK Cells: From Surface Receptors to Clinical Applications. Immunology Letters, 178,
15-19. https://doi.org/10.1016/j.imlet.2016.05.007

[51 Muenst, S., et al. (2016) The Immune System and Cancer Evasion Strategies: Therapeutic Concepts. Journal of Inter-
nal Medicine, 279, 541-562. https://doi.org/10.1111/joim.12470

[6] Vuitton, D.A., Bresson-Hadni, S., Laroche, L., Kaiserlian, D., Guerret-Stocker, S., Bresson, J.L. and Gillet, M. (1989)
Cellular Immune Response in Echinococcus multilocularis Infection in Humans. 1I. Natural Killer Cell Activity and
Cell Subpopulations in the Blood and in the Periparasitic Granuloma of Patients with Alveolar Echinococcosis. Clini-
cal & Experimental Immunology, 78, 67-74.

[7] Zhang, S., et al. (2008) Expression of Major Histocompatibility Complex Class | Chain-Related Molecule A, NK G2D,
and Transforming Growth Factor-Beta in the Liver of Humans with Alveolar Echinococcosis: New Actors in the To-
lerance to Parasites? The Journal of Infectious Diseases, 197, 1341-1349. https://doi.org/10.1086/586709

[8] Bellanger, A.P., et al. (2017) Echinococcus multilocularis Vesicular Fluid Inhibits Activation and Proliferation of Nat-
ural Killer Cells. Folia Parasitologica (Praha), 64, Article No. 029. https://doi.org/10.14411/fp.2017.029

[91 TR, b, FARME, & 8RR 90 MR e BBk iy 83 v W R 2T T[], S TP BE 2, 2019,
26(5): 622-624.

[10] B MAESZJE-W b J79. NKG2A A 846 dUi i) FF NK 48 D sesE s HL AR 78 [D]: [ 2008 30]. & AR
HrEEEE R, 2019.

[11] BEHEdL KIR 7 7R BRI G I SO IE X 38 NK 28 e D R S 8 BN BT 7 [D]: [ L2608 3]. &R
HraBEERER, 2019.

[12] Pang, N., Zhang, F., Ma, X., et al. (2014) TGF-g/Smad Signaling Pathway Regulates Th17/Treg Balance during Echi-
nococcus multilocularis Infection. International Immunopharmacology, 20, 248-257.
https://doi.org/10.1016/j.intimp.2014.02.038

[13] Abulizi, A., Shao, Y., Aji, T., et al. (2019) Echinococcus multilocularis Inoculation Induces NK Cell Functional De-
crease through High Expression of NKG2A in C57BL/6 Mice. BMC Infectious Diseases, 19, Article No. 792.
https://doi.org/10.1186/s12879-019-4417-1

[14] Shapouri-Moghaddam, A., Mohammadian, S., Vazini, H., et al. (2018) Macrophage Plasticity, Polarization, and Func-
tion in Health and Disease. Journal of Cellular Physiology, 233, 6425-6440. https://doi.org/10.1002/jcp.26429

[15] Colin, S., Chinetti-Gbaguidi, G. and Staels, B. (2014) Macrophage Phenotypes in Atherosclerosis. Immunological Re-
views, 262, 153-166. https://doi.org/10.1111/imr.12218

[16] Arora, S., Dev, K., Agarwal, B., et al. (2018) Macrophages: Their Role, Activation and Polarization in Pulmonary
Diseases. Immunobiology, 223, 383-396. https://doi.org/10.1016/j.imbio.2017.11.001

[17] ¥k, Soosy, ERZE, 55 EREYNNLIT R0 7 5 9 AL LS e 3 G R GUM AR FALH ot Fe it R[], o
] L % O B 96 4% 35, 2019, 31(4): 446-449.

[18] EXRM, % EWAMRMAE N RER AR ERD]. PE&EEZESEYY%E, 2018, 39(2): 118-122.

[19] SR4ei, FKR, KRR, . FEAVE S5 42U M5 T BV A0 B R AT SO R R D). SEH R IR G,
2020, 36(9): 1198-202.

[20] %3Ok, &5 YIRS A B DG X B AR AR (2 ma [3]. DR SR AR 2k K, 2021, 16(6): 634-638.

[21] #AEE, 5. ZEEERME PPARA. y RIXFFMEEMEH ARG ). PEEEEZESEYFRE, 2021,
42(1): 1-12.

[22] 22, % KRB SRR T 40055 0 K 2L IFN-y A1 IL-12 RIEIIREmII). o E 222438, 2011, 27(3):
209-212.

[23] 1%, % . CD11C~+CDASRA~-HEFEM T U4 Mo AE 1 R R e /N B A 1R /KPR L [J]. B SRR A K 32224, 20186,
39(5): 565-568.

[24] A7k, . /NERIBRE BB/ BB BERIEN ORIk 1DO sgmi[d]. o B NS 3L 5 A4k, 2018,
34(11): 1001-1005.

[25] . MR HURGEE Th/Th2 O8k £ K TR GAR 2 7 HUHI[]. [ 4B 2 (B 22 SR 70 1), 2003(4):
157-161.

[26] E W], =0k 3845, AT, a8, aHR, RER OARMK SR NRFRZINYE ThTh2 iEE 7K

DOI: 10.12677/acm.2022.1291178 8182 Il R 125 23k i


https://doi.org/10.12677/acm.2022.1291178
https://doi.org/10.1136/bmj.e3866
https://doi.org/10.1016/j.imlet.2016.05.007
https://doi.org/10.1111/joim.12470
https://doi.org/10.1086/586709
https://doi.org/10.14411/fp.2017.029
https://doi.org/10.1016/j.intimp.2014.02.038
https://doi.org/10.1186/s12879-019-4417-1
https://doi.org/10.1002/jcp.26429
https://doi.org/10.1111/imr.12218
https://doi.org/10.1016/j.imbio.2017.11.001

[27]

[28]

[29]

[30]

[31]

[32]
[33]

[34]

SPIENASAZ]. 8BRS FFERT), 2001(1): 39-41+46.

Pang, N.N., Ding, J.B., Zhao, H., et al. (2011) The Dynamic Observation of Liver T-Bet, GATA-3, ROR-yt and IL-17
mRNA Expression in BALB/c Mice Infected with Echinococcus multilocularis. Chinese Journal of Immunology, 27,
395-399. (In Chinese)

Ma, X.M., Xu, Q., Hou, M., et al. (2011) Effects of Echinococcus granulosus Infection on IL-17 Level and Th1/Th2
Balance in Serum of Asthmatic Rats. Immunology, 27, 110-113. (In Chinese)

BT S, 22 E 25 S5 L5 RSN R CDA~+T 4R R L Ih R kEsE AL [I]. P EZAE R
A U AR, 2020, 38(5): 611-618+24.

ZRRE, X, SHENE, 55 IEBRINERYE BALB/C /N RIFIE TGF-p1 RIAMIBNAZRA[I]. H E 7R A% 4 &, 2009,
4(12): 901-903+66.

BRLhE, HSM, AR, S Bk G b /N BRI G kbE FRL PR 2 il TGF-p1 A H 52 44 TARI R p-Smad2/3 1)
Fik K X3 o ER R AR 4R &, 2010, 5(12): 895-897+900+876.

TR, M. Thi7/Treg SRl /e AL B pr s s B AR VR FH B Feadt RE (3], BAR A 2%, 2020, 40(1): 81-85.

E, Ea, kI, AF. ADRIBEERR LS T Tim-3~+CD4~+CD25~+Treg 41 S AR SCIR T (MR IL[]. e
%74, 2018, 34(6): 513-518.
Hong, Y.H., Lillehoj, H.S., Lillehoj, E.P., et al. (2006) Changes in Immune-Related Gene Expression and Intestinal

Lymphocyte Subpopulations Following Eimeria maxima Infection of Chickens. Veterinary Immunology and Immuno-
pathology, 114, 259-272. https://doi.org/10.1016/j.vetimm.2006.08.006

DOI: 10.12677/acm.2022.1291178 8183 Il R 125 23k i


https://doi.org/10.12677/acm.2022.1291178
https://doi.org/10.1016/j.vetimm.2006.08.006

	泡型棘球蚴病免疫机制研究进展
	摘  要
	关键词
	Research Progress on the Immune Mechanism of Vesicular Echinococcosis
	Abstract
	Keywords
	1. 引言
	2. 固有性免疫
	2.1. NK细胞
	2.2. 巨噬细胞
	2.3. 树突状细胞

	3. 适应性免疫
	3.1. Th1/Th2
	3.2. Th17/Treg细胞

	4. 总结及展望
	参考文献

