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Abstract

Natural Killer Cells (NK Cells), as pivotal components of the innate immune system, play a crucial
role in antiviral infection, antitumor immunity, and immune regulation. As an indispensable part of

CHEHAEE

SCEG| X5, Pl NK AN ARTT FEBLIR D). I PRES 2430, 2025, 15(7): 700-704,
DOI: 10.12677/acm.2025.1572042


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1572042
https://doi.org/10.12677/acm.2025.1572042

XI5, i

innate immunity, NK Cells can execute cytotoxic functions without prior exposure to pathogens, rap-
idly releasing inflammatory cytokines and eliminating target cells. Additionally, they regulate the
immune process through synergistic interactions with other immune cells. NK Cells not only directly
kill virus-infected cells and tumor cells but also modulate immune responses by secreting cytokines.
Beyond their direct cytotoxic effects, the bioactive substances carried by NK cell-derived exosomes
(NDEs) exert intercellular functions. Due to their unique biological properties and potential medi-
cal applications, NDEs have become a focal point of research in the biomedical field. This review
aims to summarize the biological characteristics, mechanisms of action, and research prospects of
NDEs, providing a reference for future studies on NDEs.
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1. 4bihfE R NDEs

AP A (Exosomes) A& B 4 i 73 WA — SRR g 33, Hod i #5708 AU . IXIRSE Koy TH i, 7E4H A
Vi) 38 PR G T TH R FE EE AR o AN T TR I T 3y FLEN P R 2R 2 4l e, 9T 1981 4F
B Trams fiv4[1]. HARMMGAMNK Cells) BA ) V2 B G 815 FBTs Rk ge 71[2],  F o it AMBARFx
Z 9 NK Cells SRIFAMAA(NDES). NDEs 7E R R iGyT « i 85 BgL 32 J B B g2 50 1 T 11038 /)
BB IVE. ARV, ERBORTRRYE ASA9 Y= AL (K AR I, Hrb B i 22 ek
MIRNA 22 5i#5 B bR R 1 261k 540 AR T, (Rl 2 5 8 4 S FAOREHE ¢ S RE B ER (115 5
L F[3]. NDEs WAL S BEHMR IS A IEVEN T, AMUE A AL 2 FH)5, 41 CD56. NKG2D
FFAS BCAASE, 38 n] DL 5 I miRNA R 200 R F3RIA, 0 8 &0 = Akl /e 4], RIS a]
IS Fas/FasL. NKG2D. TRAIL 5@ 8675 MR aied c, 1E29 miRNA. mRNA S #iik, ibn]
DU i3 248 B (E 5 TR S 2 715 . 5 NK 4EfUAHEG, NDEs e MEE sy, S Je 4 5K 5]

2. NDEs 445845
2.1. NDEs IR E N B *

NDEs = Zii#id NK Cells 2 k54 fiifl & 5B E] NK Cells #MFREEH, X /MNMEREZ R ZFE S
&3 RGNS, FEAFEMMIG I 40H PR 1A BRI DA R MRS R . AR, IL-2 A IL-
15 ZF4HMR 7 AT DA E G558 NDEs (14N> ARE J1[6]. (A1,  Jifed 40 BR5E o R St 4 IF B BE A
NDEs 43l S BT % .

NDESs [fI3REUR1 43 85 7712 H A i F I B B0 vk ROSHHERR (a0 vk L G0 1 AR 392 DL Rl
ARF G . HoE i B OV R R Tk —, Z T RIE B D B0 R BR AN MR SR I B
VIR, I Sy B A Al 3 = 1Y) NDEs. {H i 1838 250 1985 U0 JJ/E A, NDEs H 4 v] G <8
WA, smm AR AR

2.2. NDEs ARk BY < BYIR
NDEs W B 24, A& Z BN AN KD F XE SR 5 FEY R, s s F(FIL R
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UKL 20 R TH 524 (1 NKG2D DNAM-1) LA K G 715 431~ (W1 IFN-p. TNF-a) %5 [7] 1X 285 1AM
AEEA% NK Cells —FE HL G400, T DLZESESE (S 5 4 R ORFESE ZAE A, Inas NK Cells 41 #5514
fER . HK, NDEs &M 7 2R T, 0 mRNA. miRNA Fl IncRNA 25, IXUERZER 57 7] LAVE
FHEAN AR FE R X3, TR R R0k, M40 A2k K K B8], NDEs A /AL-4 A Wi 1t 47 i Tk
T NDEs ZF Z R4 FThRe, (EHAETUR ARG . PR 2 Sy 7T 56 75 TR A B .

3. NDEs Thge 5{EAHH

SRR 3 e R —2RM B, AR AU R AT U =R (1) 2T AR i,
PABCAA - S AR @A HOE T (5 5% SIEER[9]: (2) KA A R 2T 5t LAAN [ ) 5 2QHE v ey #E 40
JEA, R DI RERIR AL, () K N B LIS RIRLAR N O AR -, JRAE RSN N AR
R LN JUAST5 T B T g ik

3.1 RRER

NDEs 7EHUER YL S (1 D 3808 8 52 B 0G7E . WHFTR B, NDEs fEPUWTE U4 b ANPT L R R e rh ) J2
DU R A FE T, R SR R TR R A . RAE H AT ST NDEs P& L i m
T

NDEs 7] i # [#ik ASC. NLRP3. Caspase-1 %5 58 JiE/IMAM I8 (R SE R R IA K, R 10-
18 mRNA [J3RIE, A LIGUESE, NDEs B8 i #4 kL E R A0 M (1) 98 0 I N R FEDURGAEF, mT Ak
S 253 B T R /N BRSO i 453445 [10] . Uk 4h, NDEs IS REFRAE ROS FIREIL, /b SIES 51
WG, [FIES3GI0 LDH PR, B o m] G o 15 40 o AR RN JORE S 5 30 2R R FE DU E A [11]. X ik
I NDEs 7EJ& GutEpei i (1) B FH B At 1 B B R4

AESR, AMIMALE RIS IE R GAETUR RHRTT H IS HIZ#TE 2, HEe4% mRNA. RNA, ik, &
FREEAEY 1, FTIRT 2Rk B PEBom [12]-[14]. Li S8[15142 T 40 MR Sh b AAexs N S8 S e sk b
TRER(HIV)EA HHIAEH . Jungbauer S5[16]JF A& [ —FhJ: T AMBAR R, @I RIE NI KR ET
HEH) DNA #5455 Nef S RSMNMARL G, BOURIEC T AR EEvE T 4 E7 S E B, A
T ()42 KO 85 o IX — W70 B NDEs 720 8 AH P R M O S £E, 0 MM TE B IR T
100 2 AL T 3 AR AL A R SRS

3.2. fubhE{ER

NK Cells ¥4 A HEAGEM, FE@TRIE FasL MEFLRSRMIEAREMRITEEH .

NK Cells 7E&# SR T AEIEIRAS T NDEs BB 4MlA, wI{EH FasL. Bikilg B. FfLE S TNF-a
ME A, IS WAL ISR, XEAMBMAREE T NK Cells FIfrid 2 CD56, eSS 5Lt
AR B0 M (R B, X AN [R] FrD R SR 20 B RS £ 1 G2 A PR R AR A B BV 14 [ 7] NK Cells 233 (145
5 TNF-o BAMIAMAIE BE 88 7 IR A e S Ve SR AR, TEAAR SRR P 357068 Jig I - 240 88 44t e A5 48 1) RO e 8 4
F . NDEs i&GEiE &3 B A BB IE M 1) miIRNA B0 (5, 75 2 AR40 0 1) 8 R Rk AR s 12, A
T AR 2 . Wu 28 N [17] % 88 NDEs 4 i Y i 4i i s v I R LR Stk I TR B, ol DA 2
FRRAIALA], CLHE Caspase 7 ARG AN AAE T34, AT A1 54 96 240 i 1) 400 A 25 12

3.3. EETEA

NDEs A5 4817 JORE 7 S TR 7, SO0, 8 S A S Bein T R AR
WHFE W], NDEs REWS L 1% 35 40 il [R5 ML IR 707 5 S B SONE, M SEHUAR I S ThRe, S mbmgiAn
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PUBGIIRE ST S A0 MRIR I AN AR OR B T S e A R L 3, REAE (]I SIEE S 2 81 4 AR ¥ 7 [18] o
I B B AR MAT AL A SMIMA A MR AR R, S BRI, SR, W MR IR T 25 ik 1
£7[19]. NDEs REWS T At e e A i vs P8, W T 40/ B 20 EWRGH M55 . i 7 b 4t i PR Al
Fotty S e AN ML RO AR ELAEF  NK 20 A A BE 6 S G 38 I 25 PR JERE AR E

4. NDEs sz #bik & R 2

NK Cells /& N ) —Ffsi R (10 S Be A, BAT DR S i & LR BRAAR IR BE 77, AN R BTG R
AR, AT BRI o R I (A A A R 40 iR 55 . NDEs F 29 NK Cells %41 HI ) £ 2Ry
XPEM TS T R, BT HAR UG 5 22— D MW, I R I 1) 22 4k oA Rk = 278 70 17
fitie ARKBEE BN ARG TR, 383 K R G 48 B 2 A VR B AE Jin A 58 PN A {20 e et
], oR AR EE: N2 A A BORIIE A FARES T80 NEDs BURSEAALR S AF @RS, Rt oy B
PRG35 RGURBENR R ok FRAR AT (1 S S A [20]. SR BT IER N, RIS ey i s &,
AR TT R TR G BT R SR A, SR TR AL

5. &

£x Lk, NDEs 19 NK Cell ThRERIE EIEM, FEHURGL. DU L B 19 4677 Tl H A 5 2k
ARSI EA T R RIS HARE MR S E AR A IS 3RE Jyam A e o, AR Al
JIEOET T AN 2 AR k. EU, HATBT AR S B EOR . MR NIRRT« R P AT ik
FURLALZE 7 Rl PR L P 22 A PR VP4 S5 75 T A7 A2 2 bk . oK, I — IR AW FU LB AR I L 1F:
PR B I RS BT 5655, RSO AR BORI28, Rl =R i)y . DU B8 7, A
VAL PSR 2R kio S DR RSN L IPSYNEN 3 = 8 4 G E PN
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