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Abstract:

Blood-testis barrier (BTB) is one of the strongest blood-tissue barriers in mammals, and
its special structure allows it to prevent sperms from autoimmune reactions as antigens and
prevent harmful substances from entering the seminiferous tubules. The stable spermatogenic
environment created by BTB is essential for maintaining male reproductive function. Research
on BTB is a hot frontier in the field of male reproductive toxicology. Focusing on chemicals that
can cause BTB injury and their mechanisms of action is of great significance for studying male
reproductive damage induced by exogenous chemicals, and can provide a theoretical basis for
the prevention of male reproductive damage caused by exogenous chemicals and the research
and development of new contraceptives. This article introduced the structure and physiological
function of BTB and its dynamic changes in maintaining stable internal environment during
spermatogenesis, reviewed the chemicals that can cause BTB injury and their toxic characteristics,
and summarized the possible mechanisms of action of BTB injury caused by chemicals. Based on
the above information, the deficiencies in existing studies and the prospects for future research
were put forward, aiming to provide scientific theoretical foundations and more pioneering ideas
for subsequent research.
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1 BTBHY4HISIhEE
1.1 BTBHYLEHILARK

BB AR EEMNEN LD HERENLOREE,
EDFRKELHEAEEER (tght junction, T). HE
%1% (anchoring junction, AJ). 4£BRi%#% (gap junction,
GJ) FIMEIF1K (ectoplasmic specialization, ES) ZF&fH
ERE S AHEERIEEFABRNRESEN, XEE
ZEESRAIFE BB RN, 852 M4EIETRE Y,
FRK BTB (IS M ARIE IR 2FIE MR LR DT, 4
# BN BHE B 22 (fibrous actin, F-actin) EEH T 4E L
RRAESRBISZ 1 4RREAR, {58 BTB RUAERRIEIRIRE 418
iR ERNEM . BN, fARERUABVNEE
H -1 (zonula occludin-1, Z0-1). B-EMERZ, {E/UBTB
NEBARMRS, BB HENAREMBIER -, B 1
BRT BTBAUAEXI LB R EMLA R
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FREBGHNERNERNIREDR, EEZESEEEE
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Figure 1 The relative position and structure of blood-testis barrier
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ZIN R RBAFRIY) (fine particulate matter,
PM,s) BEEEI I BTB {5 *1, T PM,s BB BlET
o EJEM SR (reactive oxygen species, ROS) 7T S B
WEEFRIRIF BTB 5B : BEET & 50,” (15.6%) « NO5-
(0.4%) « NH,* (1.9%) « Ca (2.7%)« K (2.4%) Z KIPM, 5
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HO-1) RIZXBE A S, BE LY LES (superoxide
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dismutase, SOD). 7 Bt H BK i & 1L ¥ B8 (glutathione
peroxidase, GSH-Px) BHE K, ). A ZEBFRAXBPET
1, FEREE BRMERSIRSHIBEREIRR &, iF
BRRREA, PV, (BN TEFEIRED D
5 A9 (222.27435.55) mg-g™ #1 (47.97+42.46) mg-g?,
THITEFS. S K FeBBRS, RENFRERE
34079 (1042.80+474.76) pg-g'] AlIEIT BUER L E
£ A F (transforming growth factor, TGF) -p3/p38 £
HEFENEBEES (mitogen-activated protein kinase,
MAPK) 15 S8R N PR R EAHE (B, BEERERER)
7K, #M BTB AKX E R (N-Cadherin. Occludin.
Claudin-11. Cx43) BIRIX, S BTBZHH ¥,

2.2 R

bt P 452 BR 2 PR B2 57 480 E2 R (luorochloridone,
FLC) BT LAMLEL BTB 4540 5 ThiAe. HAl@id RoSHIAEM
BN SHHARIMNETERBES (extracellular regulated
protein kinases, ERK) 1/2 &4 S sc AT Y, FLC &b
EENAEBTBEM R, Factin, Claudin-11. All
BhEHMEXZE A 3 (actin-related protein 3, Arp3) FKiA
TF ; FEBY, BEFFC/E, SCRESEHLENT,
BIBEXERAREAZFNE. HNEKHMETH. BER
HNE, BB TFLC/E, SCHArp3 IRIABAERE, B
BT E S HIid RIA R SC FFEM F-actin W AR Z 1L
BEIEMYY, XERUCMIER Arp3 RIEF B HLE
RYUHA—, HRRAXEFH—TRIT. BUIBER
LRt o] SR BTB BIi(A, HAFIAIEREES
TEB 202 LR H N, FHIFRME I cAEmEE
BTB FFIK, EMmEINAE ™,

2.3 &

BTSN BREII eSS BTB i, bR L
RIZEIY FLC AN, REEETR Y EY) (perfluorooctane
sulfonate, PFOS) A] i@ i p38 MAPK/ B /& #%& R A F
2 (activating transcription factor 2, ATF2) /MMP-9 {5
SEE N EERER, MMIEIF BB, AARASLIGIERL
PFOS 7 £ 1k %1 M4 3t 38 AN 7 BTB @B M. p38/ATF2 %
BR A 7K T LA Kz MMP-9 KK, [A] BY B T Occludin Al
Cx43 HIFRIX ; AIMNSEIR AR, PFOS B [B] 1k 6t 14 0 38
T LAsc AERRY BTB @B A BEER 1k p38/ATF2 7K,
ATF2 3 N 4B #Z B MMP-9 2R3 / SE B, Occludin
1 cxa3 RIXPRAE s PFOSIEAJ A Cx43 M &, i@id T
AR EDHEE (R 407 iIR) FH F-actin
MEFNAEET, SHXAsELRAEERM

FEMIZE B 7E BTB ERYEMEEIR Y, ST XL, B
B 5T 2R B Cx43 AYIT FRIA BT LUFE LE GJ- ZRARIE)E I A
Himid Factin EABF LR RIAN T RIEEH
A, 188 PFOS N EHISCHifh ", R, £H/FE
1 A@ES U BRI IR SE A F -a/p38 MAPK 5 S i@ E& K
iR BTB Y, BIANSLIIERRE LM eliE S A4EEN
£-laFEm, MMEEFactin WREHFESED
1, FEIEFE Arp3 KA (BFIE4H), HMSH
BTB 451 THAERYENZE
2.4 Hivik=FEY

HMER-=K8 - RE (microcystin-leucine-
arginine, MC-LR) ] 5|2 MMP-8 7T S #9 Occludin F& fi#,
SHBTBIIT. MC-LRIETFUE ERK F c-Jun EERIH
£ (c-Jun N-terminal kinase, JNK) _E18#% c-Fos #1#% c-Jun,
8 i BE B A B AL EZ 3- BB (phosphatidylinositol
3-kinase, PI13K) /25 FEHS B R EXIZ INAZAF kB (nuclear
factor kappa-B, NF-kB) 7K F, c-Fos #ll NF-kB 5 MMP-8
B FHERRET MMP-sERMNER, M5!
%2 Occludin By B& fZ 18 5 MC-LR ¥E A L4 3& iJ Toll #%
ZK-4/NFkBIESBESIEESCR RN, #HTMS
HBTB A 1, SN RO ARINE R scH
TMEXEBKE, IAKEEE 2/ ESESAERBERE
F. PBKFIERKIBI AT BES 5 7 X —id 12 ™, IWE A
3 F BTB Y35 15 1 F B AE[RI BY 5 MAPK {5 5 i B 2
MiE DB == A (androgen receptor, AR) TRk
LHMEANBERESER™ X, b, BEERH
M EEEBAB XY BTBIEMIAG, =S A 8EE
3|2 AR FIESHBTBIRIE >, M EEENAE
MTEEHDHREN, MREBEERKIFHNASES/E
BTB eX M ZiR Y, —R&ERKR . Bl ZaikXES
#) Aroclor1254 2, g 272 3434 BTB ARG IER,
HRAHEI IS MAPKESBEAEX, MEEKRH
BERIPWREAMBTBIRANIER, ERIFNE SIS
p38 MAPK BEFER 1k B X ¢, I Jv o] LU F L 2R
HNEMER, FEDWKFETRE, #MEEZBATT
EHNALMBOER, 2EREA LIDEIRab13 B
FIA LY, Rab13 X AT LB # M0 E HEES A (protein
kinase A, PKA) BY &, M 8T Occludin F F-actin
£ BTB 9937 BV,

3 KFEY)51EE BTB 15ifh Y RT REALE
Rt REL. (FRRREFEEER,
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KEY3SF BB IRAITERNEI+ D E R BEEARR
BA, BTB AN EI AT B = BN NE W RIBEEMERE
ESBEMEM. (1) EUREER W s w v 5l | fpih
YIEZ{ER T SOD. GSH-Px %, 2B A A F
() MAPK IRZRIFES AWM, NS BTB IR,
HIZEERAmEmIG B EmEEEaRRNE
RLAM N ANEE BTB IE IR E R E SRR SHIEERA
RN, B HE AR —Fh 2RI 94 E F 40 TGF-B2.
TGF-a FEMAERIAFEM T HFERET (40NF-kB)
BEM, MMEEEEEE, ARETFERZRH#HNA
EiZE5R%E ; 5—MRWAEMAPKES BN
S, FEZRER R MR BTB, IFEFRBHRR R
AUEYESNE NN B L LR, AREFARERX,
MREZREZELNER, REZ P3N SMREERE
HESAERMWAREER. Q) HRESgR22 Y, 2
HAEHRESETERBTSCHES, NS 54
5 BTB RVAMIMITHEE, R HIFIRT, RS ARL
Bla, RRAYE. ARREEBRREMUNEZ, '—32‘&
WERNTHES, NTARER, WEEEREK
HZEEF&B%AREI_J%SZ BTBHE IR ; Itb4h, R AIRETRTE
PREBRRINNEMBRRESER, HIEREER
#— */FEH IR,

B2 24T EY5|#E BTB I AV T BEM Hllo Fh
WEYEREBTBIRAT S, BRI BE R ER R EYE
ERMRGNENER, BAEEIE—CEYMAEE
ZMAREBRGNFNER, ENEXTRESBEREE
FiE—ERE,
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Figure 2 Possible mechanisms of chemical-induced blood-testis
barrier damage
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B FE MR R TR, BRI A EBTB R AN
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