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Abstract: Alport syndrome (AS), also known as hereditary nephritis or
oculo-oto-renal syndrome, is one of the most common hereditary kidney
diseases. It is caused by mutations in the gene encoding collagen type
IV a 3-5 chains, which can be inherited by x-linked dominant, autosomal
recessive or autosomal dominant inheritance. It is characterized by
hematuria with or without proteinuria, sensorineural deafness, ocular
abnormalities, and progressive kidney damage that eventually progresses
to end-stage renal disease (ESRD). Because AS often develop in childhood,
early diagnosis and treatment are of great importance. This paper will
briefly review the pathogenesis, diagnosis and treatment progress of Alport
syndrome to improve the understanding of this disease.

Keywords: Alport Syndrome; Type IV Collagen; Diagnosis; Treatment

Alport4R&1E(Alport syndrome, AS)@—FiEE M
BtER, ESERE/NKERKE (glomerular basement
membrane, GBM) UKEFEREMEERNNEMALERKE
NEMEENINEERERS, BEEEcHIHTHBINER
b, REMZVFNREANSHRBEE". ASHBFRERG
1£9791/10000~1/5000, &AEAFIALFREER (end stage
renal disease, ESRD) #&fI#90.5%”#1) | E12.9%", 2
BEREEREEZESHZEEE R (chronic kidney
disease, CKD)MWE_ZKEWNBEERK. ASJLENIRFK
KMZFAAY, RZFRYE, FHZHEEAKRBENER
2o AXEXTAlport SR AR ARG 28T K AT BIE

B—1EE: R M, B, EREM, TEBMRRAME: AlportirEIEERE SR
XF. E-mail: 873568350@qq.com

EAEE: BEXE, B, TEEM, FERRAA: BNERRFELD FIRE
&l E-mail: hwys5@hotmail.com

BEGR, LIRS ZERIAR, BIZBER, TERRK
EHE,

1 REHH

VEREMNEZ S/ NKERENSHEM], HAHER
(COL4AI~A6)4mIBIVELRERI N XA EMafE (al~a6). B—5
ASERI 3 MEMKIE: NITSK. BRERRACHNIERRK"Y,
ENURR=8{&(al-a-1-a2. a3-a4-a5Fa5-a5-a6)HI7
NEW, ME=ZBEEN, =MaENEEEFTRIRERAR
BEE: al-al-a2MEBTERRENBRARERZRAER S ETH
i, #£GBM. EIREREMBREREFR Na3-a4-a54 5,
MM S B FEEEPNa5-a5-a686", EGBMAR
ERAMRBEEARA D Ma3-ad-a5=81K, Mal-al-a2fa5-
a5-a6FHEARMECHMMAEANE. REMABRESH,
Eitt, BAEMIASEBHXBEAR>—", HCOL4A3.
COL4A4RCOLAAS RERT R Ha3. a4 RaSEBEHRE
By, XLEZEBRREMSWEIT, MMSHAS—RIIGRR
MHEE. ASEEARXE=M, Y85%HASEHCOL4AS
ERARTSHOXEHNEMEL, L915%WASECOLIA3H
COLAABERRT5IENERBEER, HPUERBAERMY
BERAEN, BRVBARREEREMER,

2 ASEHIRERNRE
1927FAlport B R R AN ER T Z&EmFHdn & HAlport
SRR “NR+EZ+SRBREE” fERisking’s
HEREREFEWERANTHARE, SHiREHLES T
#, 1989Flinter™ B ML UTAT it — 5 TR & T ASIS IR,
Bl: (1)MMRFIEMEERIBRESE, 2)BFERBEREIER
BiERir A S/NKERERSTEERT AL 25
BE. iR, Q)EMERFTEBRELUESE,; (4)RE5%
T, BEMRRIEH SHERIBNEBERFE R4 AIIM
@Balish, Heh, BEFEMBERILHASH “SRE” , M




FOREREE 20229018 $29% F 1 8 251508

BB RBMENT MR NTFAL60%EE, WMNBEREAHE
8 T PRI P A Ty B R T T BB B T 12 W AT 3 — o5
M3B. 2018FEERERESEF LN ZFENISTFEREET
(AlportzaftswmfarErReEan) ¥, FRTHOT
B TERINFEMS/IR MRS MR E A RIS
EBRAUTIRET—KEAIHIZAlportSaiE: (1)1%/NRE
RS (GBM) IVEUR B a3, ad. aSHRE e S f ik
ERIVERRSHERBRNALEBRE,; (2)BALABETCBM
RERHRSE; (3)COLAASEREE—IMREERER
COL4A3EECOLAAMERBEMANBHRMRT, BIWEN
ASREIHITIRERISHT, LRI F X5 E #HAT G &
SIERERRBITRESN. EHSEHN (LB, SLF
MEZRAAlportSE &1L M BB IR RSB IV-2020 4
) AR LB M SN KIDREEERFUTEAE
WreHz—: IgABR. Alport LRE1E. C3B/NEKHEH B /K
HERER, WTFENRRESHIEMSHRFE. W E K
EREZNRARAREDREN SR | RTERBRN, XL
AR R FISU 5 £ MR Y EF R4 (B FE2HE
REFEGMNETES)EEEESRERRER RN,

3 ar#HE

ASEEREFIRIVEK, ERRZFMNE, BSIHaeKFE
HITHETR, REXEANBRIEB. WHERHEEHITAlportss
BIEMRERZE, BTNERZRDERRNTESE S KK
B, REBTARILERENERENEE, BAZHASE
ERARFTERZBNNEBIE,
1 ER-MERKE-BERAKDHF mERKRER
E§HNHIF (angiotensin-converting enzyme inhibitor,
ACENFIME EKREXZ AR FF (angiotensin receptor
blocker, ARB)¥JNBH-ME. KikE-B. EEZRZ(renin-
angiotensin-aldosterone system)iN®&l5], &I oK HEk
INGHBKRF NER/NERBK, A B/NKAE, MR S RE XS
SR, 2020FFEMNEHN (JLE. FOFENFERA
Alport4&R&EIZ M BN IR R SRBRIZIN-2020F B #1) 15
H: ACEMKARASEEMN—LIATT H 5, ARBMEEEIEME
RAZEREBTHR, SFXENHEMEENEHEEMNER
BERRMEENEERIN, EWISNEFRET, NFXE
PEMBEFNLUEERENELRCAEMBEENES, BN
HRBRENBITESHMNEREARN (EXNRME
BZEA/EFAT3I0mg/g) T LA, (Alport&E &R
BT EREEEN) "RINACEIR Y E K EF MR E A
FERN1~2mg/(kg-d), 83T AEMI~2mg/(kg-d), &K
6mg/(kg-d), KIEFFIENNERE; ARBEHYRD
IBAERIAFIEN12.5mg/(kg-d), E3IREMIRE, RAFIE
#7950mg/(kg-d)o ZhangZ" 33798 K #i1E S ACE |, E AT
EZACEIRARBEE&ATTRIASE) LT T BRI R, WUH
WEMET HENKATEIRZ SN, RIBEEARNKTE
JLER A=A, 2318<25mg/(kg-d). 25~50mg/(kg-d).

=, 8, B, FREH, 19955498
£, REWEHA, 2019FLHER
AREIRKEZZ W AR EW, BE
BRBEAENE) L EER) LBFEE
W B SR A TE 1R

BXE, i+, TEEMH, L5
JLEER/ LEBERFHE) LEE
B BERUE R EEFRERE LA
REPEEFZ) RO EHEFA
5, TXEFENREFRILE
BHRERNEFD B EEER,
EBHEFRI/IBNZER. BB
FAAK, LETEFRBERFD
=ER, (PEIIBEE) RE,
F, TERRAEAE/NERRLT
HUDFRENG; JLBERR/EE
HEREFEETH. BS55%M
ER. &. TRRFAORT, T
STERERBAEEAN, BRIEHE
REAREEITL, REMREORR;, RRE—(FE@BIEE) T LUNE
100RF. BHEEZIWHEES. 2011FANLE EBHRERRBEFRFRA
( “HEAN JEBRNR; BREEXRFIBRFRHFMUR,; THED
ETHRAGIHE—FR(F—TMA); BRHEHRES ZFR(E—TM
A); SIHEBRREHS =ZFR(ERTHA).

>50mg/(kg-d), FIREH(2.551.8)%F, AF1IER, 84
MEARKEZH TR, BINEIEENEE, HEATH
FEISERFR/E, BZEBECOL4ANERRATEN ALK
TPENRTE) | FERITZER. BoERETHRARER
FE# (ACEIFIARB)F0¥X PR (ACEIFIARB) BV IG AR IX 3o B2,
FHAMKHAFERACEIMNARBAITASEEMMWEM® RIFHY,
ACEIRAMIMAR—XABTT AR, ARBEAYF R R MEXT
B, YHAFENFRRNNAZEFERA_EAER, BE
BRSNS SIRENNK, FIEEFER,

3.2 FAEA IFFEA(Cyclosporin A, CsA)2—HTAAEYS
SUERBIMEF, RHEN—FERNREBHFAYSIA
IRER, BIRBEATTFZREN SN BIRER. BEesins
fEFSh, CSARTILLEERE RARER L ZEARY., BF
XA R SR, CSARESASXEFRENSHNEH
R B NERGE R AT 788, CharbitZ 3498 ASERCSA
ZV61M A, ERER, BEEHRKFEM2E1.06)g/dBEE
(0.65%0.73)g/d, B/NEKIEIRMBEMIBE, {EBSugimoto
MR MRS REFELRIRE, RECAERARS
BRER, BETEN RS U S/NRERIFERG, R



JOURNAL OF RARE AND UNCOMMON DISEASES, JAN. 2022, Vol.29, No.1, Total No.150

TE|RA s, PR, ZEINEESEMER, ASBEENEHE
IEEFACSA,

33 MEATAYMRR Bl —ERTASHFRAEHNIGRK
i, FEBZERME(bardoxolone methyl)@—# ORI
FUNKERTAY), HBEHEKeapl-Nrf2@E&, HHH)
NF-kBRIEZRAIEER, AJEATHENSSRIE. G
BNAREERNHNERRE, Baeg2ulaRitRERE
BiTrh, XERRIBET BIEAS. EREAEMRENEZE
Bfm. IgABR. BATEME/NKECMERR SRR
EFRNZREE, SKEXEL, FRREBZRRAETRE
HEEeGFREE, EEARGMNEFENIA, FFEEASE
EH, BEMENIFENEERKERERNESKDEE, B
BTG RIR B R T, o, GomeziZ i
1R, microRNA-21(miR-21)FTREE D & 4RREATPRY 4
RAREESESFEENNHERSS50EEREANS
NBEPFAWERT, FASEE/NEHREARSKERIEA
microRNA-21, RG-0122—"1 B, KEBIMNEZER,
BENELE S HIMEImicroRNA-21M9ThEE, R/D/NVE B/ BREE(L
MIBEERK, BiEENERB. BaEEETIRA THE
W, M EET)  EERLTREANELASE) I EFRER
EaTRIMRAEBREL, BEENGDARER, EEHT
NEERBETEENG. TFRREE2MME) LFE X R
TR RIAL, BEREREN—ATASTLERNAY,
3.4 FHRBE THARE—XEEEREFNZOHEBAN
M, EERFNMRRAER. LOBERAERNBESR
BUHERESNIEZT KENNE, HASHETHHRSR
THHEN, REHProdromodiZE g S8R IEN BT
TAS/NEIRE £, B COL4AIEREMR/NBBIET XRB
EMHFERNENTESH, ®%E20AE, RNBEIER
HmREZMAE K FEEZREME, SNIKRER KB FL 4
HHEZR L, HREIELTHARBTARGEREEARES
MR, 2016&EMoschidouZE " LM ALK BHIRL)L
FEFETHLEBTE IS/ NIRHEEIMIEAD K AIEH
MIE R, BEETREBCOLAAIEREEIRASIER R IAMRBT,
M mREMREBKFRAIBEE, SERTLELMERRA
ELRERL, BRIVAERTHARBEIRAERNBIRERH
B EEEARIERET SHFREFNERE, RATHEREE
BE—TENTY, BEEFZIMEARNEZEDYRIEMER,
&R 5 1 R 78 B o

3.5 BEE-#EEKFEAT EFRATRIEEIRERFEASAN
EBERAMUEBEASEEGBMIIVEREMNLE, MmALER
R, RS SHEAE. LinZ ™ 84K 2KCOL4A3MCDNARE
MAEBFENSEASKEE R, £RER, GBMAIEHWKHEIT
g2, ANEEALNHEREDLRIIRIE, BEHEXEBASE
rHEZINERE-REEXYE, BERHEMRTWNEERIE
FIMTENRE, HE205EEEBALKHASE, 8F
YamamuraZ?& 57 F FF & COLAASE, B 52 T B XE BASHI4h
EFHEKT A, HEEEXEIEFZ—hEEMRTH,

MEARXEZEREARHBTINE FREAIT BT EXRER
X, BREKRKENENRED/NEL, RXBEZERREAR
(antisense oligonucleotides, ASO)EMINAT AT &
THER, GEEREEINESRE. SBEERMEFEMIET
W, BZHABERNIASATHUN —FE5 %, Dagas™
FIFCRISPR/Cas9(Clustered Regularly-Interspaced Short
Palindromic Repeats/Cas9)F ASTASEE FR'S B 4
TERRERT, ERTEERNFERMINEIXET40%, &
B EEH) L BEERSUNEM B RAEANBEELARESHAM
EHCOLUASERRT BEN LM A EMBEEINESHAS
RETARRER, ZEAREAMFTXLASHIBUREHL G LUK BT LA
EARMNAYNNFEMETRARETERNRR, &
R -BE KA HAEMRRE LA RE, EEXMEM
S0, BrEZeH. CEAENETEZRR,

3.6 BBHE HEEZEAXRHPBERNVASEE, SBER—ME
M ARMFER, REZHBEBERRRE, 2084£EX
H70.2%, BEDEEFENAL6.8%, 492%~5%HFEHHE
FEEMGBMINGE, SHEBEYREERL, I, H'ShE
HEREESBEEN20FEEEFTENI4.8%, BEMEEXR
30.2%%, HLAIM, ASBEEBENNESHERERLL
MREL,

4 ZERE

RERERZET A4 IR KIZEAST REERIZETK
B, ARAURRWENTEYMSFHEHCHT ZE—FTTE DM
mENERIIRGZER. BRIFMaTFRERAS, B
MINBRFEYART, BRBGT. THARBESH AT
MEEERATEARK, BHRARIEARLFIRE
BT Ro

BE R

[1]Warady B A, Agarwal R,Bangalore S,et al.Alport syndrome
classification and management [J].Kidney Med, 2020, 2 (5): 639-649.

[2]Mallett A,Tang W,Clayton P A,et al.End-stage kidney disease
due to Alport syndrome: Outcomes in 296 consecutive australia
and new zealand dialysis and transplant registry cases[J].
Nephrol Dial Transplant,2014,29(12):2277-2286.

[3]Hattori M,Sako M,Kaneko T,et al.Bnd-stage renal disease in
Japanese children: A nationwide survey during 2006-2011[J].
Clin Exp Nephrol, 2015,19 (5): 933-938.

[4]Boutaud A,Borza D B,Bondar 0,et al.Type IV collagen
of the glomerular basement membrane.Evidence that the
chain specificity of network assembly is encoded by the
noncollagenous NC1 domains[J].J] Biol Chem, 2000,275(39):30716-
30724.

[5]Savige I,Sheth S,Leys A,et al.Ocular features in Alport
syndrome: Pathogenesis and clinical significance[J].Clin J Am
Soc Nephrol, 2015,10(4):703-709.

[6] Abrahamson D R, Hudson B G, Stroganoval L,et al.Cellular origins
of type IV collagen networks in developing glomeruli[J].J] Am
Soc Nephrol, 2009,20(7):1471-1479.

[71Alport A C.Hereditary familial congenital haemorrhagic
nephritis[J].Br Med J, 1927,1(3454): 504-506.

(F#58 9 T)



(EEFE30)

[8]Flinter F A, Abbs S,Bobrow M.Localization of the gene for
classic Alport syndrome[J]. Genomics, 1989, 4 (3): 335-338.

(9] Alport AT LR £ KA. Alpor t G AE D Wi it T T X HEH BN
[J]. A BB 24 5, 2018, 34 (3): 227-231.

[10]Kashtan C E,Gross 0.Clinical practice recommendations for
the diagnosis and management of Alport syndrome in children
adolescents,and young adults—an update for 2020[J].Pediatr
Nephrol, 2021, 36 (3): 711-719.

[11]Zhang Y,Wang F,Ding J,et al.Long-term treatment by ACE
inhibitors and angiotensin receptor blockers in children with
Alport syndrome[J].Pediatr Nephrol, 2016, 31(1):67-72.

[12]1Peleg Y,Bomback A S,Radhakrishnan J.The evolving role of
calcineurin inhibitors in treating lupus nephritis[J].Clin J
Am Soc Nephrol, 2020, 15(7): 1066-1072.

[13]Charbit M, Gubler M C,Dechauxm M,et al.Cyclosporin therapy in
patients with Alport syndrome[J].Pediatr Nephrol,2007,22(1):
57-63.

[14]Sugimoto K,Fujita S,Miyazawa T,et al.Cyclosporin A may cause
injury to undifferentiated glomeruli persisting in patients
with Alport syndrome[J].Clin Exp Nephrol, 2014,18(3):492-498.

[15]Chertow G M, Appel G B, Andreoli S,et al.Study design and
baseline characteristics of the CARDINAL trial: A Phase 3
study of bardoxolone methyl in patients with Alport syndrome
[J1.Am J Nephrol, 2021, 52 (3):180-189.

[16]Gomezi I G,Mackenna D A, Johnson B G,et al.Anti-
microRNA-21 oligonucleotides prevent Alport nephropathy
progression by stimulating metabolic pathways[J].J Clin
Invest, 2015,125(1): 141-156.

[17]1Jin J.Stem cell treatments[J].JAMA, 2017, 317 (3): 330.

[18]Prodromidi E I, Poulsom R, Jeffery R,et al.Bone marrow—derived
cells contribute to podocyte regeneration and amelioration
of renal disease in a mouse model of Alport syndrome[J].Stem
Cells, 2006,24 (11):2448-2455.

[19]Moschidou D, Corcelli M,Hau K L,et al.Human chorionic stem

Podocyte differentiation and potential for the

syndrome [J].Stem Cells Dev,2016,25(5):

cells:
treatment of Alport
395-404.

[20]Lin X,Suh J H,Go G,et al.Feasibility of repairing glomerular
basement membrane defects in Alport syndrome[J].J Am Soc
Nephrol, 2014, 25 (4): 687-692.

[21]Shang S,Peng F,Wang T,et al.Genotype-phenotype correlation
and prognostic impact in Chinese patients with Alport syndrome
[J]1.Mol Genet Genomic Med, 2019, 7 (7):e00741.

[22]Yamamura T, Horinouchi T,Aadchi T,et al.Development of an exon
skipping therapy for X-linked Alport syndrome with truncating
variants in COL4A5[J].Nat Commun, 2020, 11 (1):2777.

[23]1Daga S,Donati F,Capitani K,et al.New frontiers to cure Alport
syndrome: COL4A3 and COL4A5 gene editing in podocyte—lineage
cells[J].Bur J Hum Genet, 2020, 28 (4): 480-490.

[24]Sun L, Zhang J,Kuang X Y,et al.Generation of an induced
pluripotent stem cell line (SHCDNRiOO1-A) from a patient with
X-linked Alport syndrome carrying a heterozygous p.G409S (c
1225 G>A) mutation in the COL4A5 genel[J].Stem Cell Res, 2020,
45:101833.

[25]Zhang Y Q,Ding J.Renal,auricular, and ocular outcomes of

Alport syndrome and their current management[J].Pediatr

Nephrol, 2018, 33(8): 1309-1316.

(WFsBEA: 2021-11-01)

°9





