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TE— E B 0 MR R AN, i 3L 2 9 52 U H i BE K 40
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Y B o3 Db 22 S IR 9 4 11 I (S Tase), 38 3 A 11 B 040G
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KA S 5 52 IR S Sy, BH LR AE K 20 i is, T
feA Bl T 2R 52 U S e 1
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KB BHWT Leydig ANAEF= A MM R & S HERILNEE
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AT LS R/ B AR E A 2230, A\ MPC &3k TNF
ZAR, AT S AN EK-6(L-6) . HEAM-2 (COX-2)
L E P B 2k P A AHEN MPC 5 38 5 Al
EREW AT BERAE R, TERER b T i Tiae, e
Z A NE B IESE. 5 HALSE LA L, MPC B3
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KR ERE MM R AT, A KRB SR, H
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L. Sertoli £ Jid ) A W D E AT LA EEH A FH I8 12 09 A A
A0 5 AR A, TR AT 5 & TR O T % AR RS A0 i S Ak A
P WS /RN Sertoli FURERSIIRPY. F 4k, HWg
TH BRI T A0 mT LB 1k B B g RN, B3 0 A A
4 e T ARk N IR ECAARJGE Sertoli AR Y Toll A
A& (Toll-like receptor, TLR)i7 & PN IR 1 48 4iF 5z v 2.
XFPAEWEAE A B T B A Sy, e A 5
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09 S 56 2 B0 A5 RGN AT DA G i 22 R g E TR, A
IL-1 #1 TNF-o.. f] IFN-ofil IFN-yAbBRS 4 i, v
il Ho= A PG B A 7. FRATIT I & BAL TR A &
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BT ZARBCAR (FasL). 11 H., S2ALANA R I8 2 Fh RAE
I, B0 TGF-B, TL-10, AF 128 i e S 5L ]
6(Gas6), YA FE K KM 1 S(ProS). X LG I
P R G802 B AT R B Y 52 0 3 e 1y 43 LI
(B 2). Ak, SE A0 355 £ Fl 9 5E 2 1F X7,
U IL-1, IL-6, TNF-a S #a LR F, 33X B[R F X 52 ALY
o B A FLIR 2 HL A o A T R .

(1) 2RI RBEmEIER. A lEEREER
S2)JE: Leydig 40AE A EZIRE, S2H S A HF IE A
T RAESHMTFZ AN EE MR, EHd
AT DL 28 G0 1 e S g, Xt R N [ i) ] 4 %
N 25 S SR R 22— SRR A L TLR4 /Y
FEIRUI A mr DA [ B i kA 5k
AT, ﬁé%{;‘%ﬁ?ﬁﬁii&i%‘?#h%ﬂTuHﬂﬁ/}ﬁ/"
PEE2IL A Treg 405, 8 0 NK 40 He 7)™, ax sk
b v B R A R TR EE A B e # . E/J\Eﬁ
Sertoli 20 fifd o4 S 1k e B I B R 2 AR S IR S LA

Activin A

Immune
suppression

Gas6, ProS
Cytokines
LC M(p

B2 (MEREE)ENRESREY S THE
RB, residual body #%1&; BM, F:fE; MPC, LR A4 LC, Leydig
YL, DC, BIZANE; T, T WL AAE; MC, AEKAHML; Mo, ELEAN;
TGF-B, ¥4t KHE T B; FasL, SET-Z{AKMIMA; PDL-1, JHT-HIA 1;
STase, 2% RIHTE (A5

2656

PERMRIAEE, WIRESEH THEME AT BTB W&
PRI T ST 55 G S5 52 R 0 o) R R S 6 A S R I
PEEILR AR AP), X B2k L W SR 7 2 G R
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(2) RITEIH T HEF. P X T YR
FLIEHINGEAE W B2, XN FREZE T RpEyET
B, A6 EH T B F R S E S 7. F
BLRNE N T4 IL-1, IL-6 Fil TNF-o, 7EIEHW 2Hh A
—EFIR, FRAEA PR R VT BALIIAE. TL-1 B—
AN EAYRAE N T, TL-1000] LA BTB 438 12 71,
IL-1B7E IE 5 By S 3L LT R R 2, H7E & A RAE
2 I B A O 1 FE, AT RESR O T & AL fE
EAO R, S2HLE WEAN L 1L-6 (93 K 0] @ b T+,
M B ED1 E WA 255 IL-6 B = T ED2 40, 14
HPSTE K B IL-6 AT LA AR RS 4 M 8 T4, TNF-ot
L SAE K, 76 ih 40085 45 b 322 AN 4 i
Az ELSE AL ) R ) A A R A S, el L
71 W TNF-o.. TNF-ofE 1E # A RN 316 A4 4 A
PR, SRR R A JAE B 22 U 1) TNF-a/K T A,
AL S ARG 2 g T,

A TS 50 S AL . Bk T
S — AR T P A0 IR i B R GRS (AR A TR R
AT LA R 2 K%, CCL #a 1k FF Fil CXCL #afb A 7.
FE CCL KJGH, MCP-1 7E1E & S 3L Rk KR,
FEFLIRT Leydig 405 M WAL M H, v #
IL-1, TNF-ofil IFN-Bi5 %, 7E EAOMIAI, SILHh
MCP-1 /KT 78 CXCL g, KRl Leydig
40 f F35 CXCL10, 1fif CXCL10 A gk IL-l1a,
TNF-afl IFN-y B3, il 5958 7T LGS R R ALE
AN . Sertoli 40 . Leydig 40 9 F145 i WUEE 40 i r=
A4 CXCL1 Al CXCL10%, 78 K Fl A K 40 i v A Al
L T, e i S e e A, B SR R
FAna

B T 9RE N F 5 R 7 Ak, SEOALYN R IE Rk
Z R RAEAN I K1 (& 2). #lan, TGF-pEZERET
Sertoli, Leydig 4fiffi & MPC 1, 1 Sertoli £ i {473
R b st G e HE % P R HEAE Y. TIL-10 JEHT R A
T, 76 EAO #ERIth | TL-10 A LA 48 i 2 g Rl A 4
A MO0, S AU B A A TL-10 & HE S
P Dy fe, 2% 0 S8 L G0 e 40 L E B T 52 AL R ER
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IE%. Sertoli 4 ffL P~ A= K AY Activin A, 7] DAJE 154
JRANAE YIS FE Y. Activin A REfASINHI IL-1 A1 IL-6 1Y
FEE GG, DA 0 2 B BY. X e T 4 R F
T YRR S AL R S Y T LA

(3) EMWIERG. B TIRI T, ZF
B 32 TR R G AE A H G g2 - v AT ol EE B ) R (]
2). PD-1 & —Fh 521K, PDL-1 2 HINREYERCA. T
Y35 PD-1, #% PDL-1 0% )5 niAS T 40T,
AT e i . SEALZ % 3s PDL-1, A Bh T
S2IUH Y R S A K B R AE S, 18] PD-1/PDL-1
ARG T e 552 I # a R 55, Fas/FasL R4¢
B —aE AT T A0 UE T ] e R N A AL
S FLHARFSY AR, FI5T Sertoli ) FasL 7] LLif
S35 Fas WIS ALK ANAE A T, R4 RS2 IL e e
Yo B E BEHLHI LT H X — 251852 B )5 Sk WF 5T Y R,
FasL A MIPTAR I AN GESE 58 /NER P 5 Sertoli 21 fifg 3t
FEAE IS ARG A ] P8 5 R IEYE I FasL A
i Sertoli 4 P ek, WM& Fih TA RGP, FasL
R A E R 0 A0RS A 9 1 S R e P AT A T AR R
HHFGEHIE.

TAM 24K K H (K Gas6 Fll ProS 2Tk & I
— D RR BRI REY, X — KRG mK TR
T AL, Z5YER 2 LRETRIREE. TAM(Tyro3,
Ax1 Fl Mer)SZ (4 — A2 PR 1 S TR 2R (I R . 2
ASEERFRLE 424 2R K KB 2 1 Gas6 il ProS J&
TAM ZKIFR. TAM = MRS (TAM ) /N
PERRS IR, BT 2R AL B G R B 1
RN — A UESE TAM {55 38 Ml DC A 1 41
Jiirf TLR 5 095028 SO 00 FeA TR0 A9 0F 9% & R
TAM SZARTE/NEL Sertoli 4L FT Leydig 20 H ik,
il Gas6 fl ProS T3 £k T Leydig 40E°%, TAM L)
Z oy 2 i N B AR B e Y. Rl & B
TAM /MR EAT A B2 ILR, X0l fE i H
F TAM SZ K50 Sertoli 4N A Leydig 4+ TLR
A 5 1 K AR A e I Bk B IR 10400 i B i 5 3
Gas6/ProS-TAM 7 4 1 52 AL G 2 73 fo rh ml BEA Tl E
TEYIRE, T A 52 L P R Gt S g S Y T e
PE v A BT

3 SRR RIERS

AR R R 2L, [HEnREZ 2k A
LR T e A BE A T B 2 RO IR R R AIR, A

T AR SRR, SR U R A KRB AL R
W BE 5% & A 22 Bl 52 0 40 M 5 A BT 7 BE ) 19007
Leydig 4 L 7E 52 I MR R 2 955 25 B mT DLy A s
B O, AT R Sz BSR40 3R 1k = AR R )
Z K (pattern recognition receptor, PRR), 4541 ¥t A~
[ 9 JELAA 1 R AR B e L, #7158 LR AR g% I
N AL (R S1).

PRR ML T AR EE —B Bk, v LR 52 Fh
HUEY(EIGA . B . ST A SRS T
R, FRZ A IR 56 828 43 ¥ (pathogen-associated
molecular pattern, PAMP), f$58EH . 528, Ik
iR 43 . PRR A2 %] PAMP JlI BT, DR 3 ShHk A ik
AW B R AR A SR, I AT (i kR A g i i 1,
HRTC ZBZF PRR, WF5T LA Z )& TLR, RIG-I
¥ 37 1A (RIG-I-like receptor, RLR) 5 NOD #f 3% {4k
(NOD-like receptor, NLR)"". 7EMiFL ¥+ E k& M
134~ TLR 02, AT LARGZF PAMP. 1fif RLR fl4%
2 N INRERY M B RIG-I, MDAS, Al #i J 2 XUk
RNA P76 7= A §i 7 S0 . NLR S50 K ) PRR K&,
AT LLJBHUE AR B Z2 Fp 843, A 90 IR 1) 98 0
BTN AR, FeATXF PRR 4SS AL R R g
F AT T RGBT, KB/ REE AL B 2R a0
i #R IR PRR, A5 ALKIR SN

3.1 Sy TLR

BAXTEALT PRR UJREAFA LI Z M9 /& TLR.
HAR R BILA TLR WA FE KR Sertoli 4 1 ik,
IF- B 1% 78 AR 7 e VR A0 31 B I 3l K8k g i U
Je ok &I —2E TLR A& 03 FE ARG 4 . MPC J Leydig
20 A R TR R A 2R /NEEY Sertoli 41
ik TLR2-5, JfH Al gis ", i H. Sertoli 41l
B TLR 5 S %% Gas6/ProS-TAM % % i i 164,
BR T Sertoli 4, TLR3 tH7E Leydig 4 . H& I 5HK
FEA M P S 3h K ARBTG5 U PY, Gas6/ProS-TAM %
S Leydig 400 v TLR3 B {5 S %), fir K ¥
TLR11 ik F BRI R KIEHK FAife, JfnT g shii
S K R 18 B0 B (UPEC) [ K 4R #3% Je i 140, A=
R M 0 KR e pE D REAE A5 R 1 2 18, TR R A kG 4
JiL 7 SO M A 4 R 2 4, i Hof i i R R
RPRERG M BTB [E. (A4 a2k A T
Ui 2B R S W R, RIS UPEC, (b A5 18 J%
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Immune privilege and innate immunity in the testis

ZHU WeiWei, ZHAO ShuTao, XUE ShePu & HAN DaiShu

Department of Cell Biology, Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences, Beijing 100005, China

Orchitis is one of the etiological factors of male infertility. The testis is a remarkable immune privileged organ and represents a special
immunological environment. Immune privilege implies a small number of tissues in the body where allo- and auto-antigens are
tolerated to prevent tissue damage and dysfunction by the systemic immune response. Immune privileged sites in mammals include the
testis, brain, eyes and pregnant uterus. The two main functions of the testis are sperm production and androgen synthesis. Since the
production of mature sperm occurs exclusively post-puberty, long after immune competence is established during fetal and early
neonatal life, a large number of auto-antigens synthesized by germ cells are immunogenic. However, these germ cell auto-antigens do
not induce immune responses within the testis, because of “immune privilege”. Testicular immune privilege status is maintained by a
combination of physical structures, testicular cell properties and local immune suppressive molecules. However, the testis can be
infected by invading microbial pathogens. To overcome immune privilege and mount an appropriate local immune response to protect
the testis from infection, tissue-specific cells have adopted effective innate immune functions against invading pathogens. Balance of
the testicular immunological environment is necessary for tissue functions. Breakdown of immune homeostasis in the testis may lead
to chronic orchitis, a significant etiological factor for male infertility. The mechanisms underlying testicular immune privilege and
innate immunity are important issues in the field of reproductive biology. This review highlights the progress of studies on these issues,
and outlines topics that are worthy of further investigation.
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