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Abstract Autosomal dominant polycystic kidney disease (ADPKD) is a single-gene inherited kidney disease
characterized by the progressive formation of cysts, leading to increased kidney volume and decreased kidney
function, and resulting in end-stage renal disease. The previous clinical treatment of ADPKD is mainly
symptomatic supportive treatment, which cannot delay the progression of polycystic kidney disease.
Therefore, an effective treatment plan for ADPKD is urgently needed clinically. In recent years, with the
continuous in-depth research on the pathophysiological mechanism of ADPKD, the research and development
of molecular targeting drugs for the pathogenic targets of ADPKD and related signaling pathways have made
continuous breakthroughs. Currently, a variety of molecular targeting drugs for ADPKD have entered the
stage of clinical trials. In this paper, the research progress of molecular targeting drugs of ADPKD was
reviewed, in order to be helpful for the treatment of ADPKD and the development of new drugs.
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Y 0 R M 5% £ 4 B R (autosomal domi-
nant polycystic kidney disease, ADPKD) & % Ul
PR DR 3 A5 M B R L 22 LT P AR R L O R AL
5.4 1/1 000 #) 1/2 500, 2Bk 25240 ADPKD B #
B2l R 2R R R Rk d =
ADPKD f4 B 4= BEAL ] #9434, I IR X5 ADPKD
i AL BR T X SE SCHFIR T . B X A IR R BE A 22
ADPKD (Bt . dr4Fk . B ADPKD Jp 2 /4 BEAL
TS H AN W R o BOK 8 22 1 8 532 1R LA S A5 i
&4 A B, B4 < R FL 2 ) 7R IR RS R FE A 1 (mamma-
lian target of rapamycin, mTOR) . B 2 B8 ¥ fif# (scr
tyrosine kinase, Src) . i % 5 it 28 Wk B & 0 B (glu-
cose-ceramide synthetase, GCS) F1JIf H BR 1% 1L 45 A
i ( AMP-activated protein kinase, AMPK) ZE#0 5
ZR DL M Kelch ¥ ECH #H %2 # E 1 (Kelch-like
ECH-associated protein 1, Keapl)/ %% # KX T E2
A F 2(nuclear factor erythroid 2 related factor
2, Nrf2) K #2345 35 1L 75 A3 ¥4 B (mitogen-activated
protein kinase. MAPK) %53 #% ", H Al . &1 X # B
AR J AR o T 00 R 1) 24 ) A 2 T R S AT A AKAE
%% ADPKD [t s . A S0t ADPKD 259 1F
FH AR 5 09T A AL TR AT B 3 DL 32006 iR 9T
e BT L

1 3897 ADPKD iR [ 254

L1 WV, ZEAEINEY

V, AR FEAL T A E BT SO B BAT
BOR R VB H . K5 & R N & (arginine vasopressin,
AVP) & — B 4EFF A AT IR AV 54 R
BV, ZARGE A JE I O K LR R b B
A IR B o Pk Ak A R TG IH (Tolvap-
tan) & —Fp V, SZARFEHUH] L HAEIPLHE R BT AVP
5V, BUZARGE S 300 PR 4 . K St
il £ £k E 0 WA, O o R AV 5 S B B R IR
(cyclic adenosine monophosphate, cAMP) [ 7= 4= 3¢
10 1) 208 i A K O S R R B s 1

Tolvaptan J& 3¢ [E £ f F1 24 9 8 25 g 41 o 19 25 —
FAIT N ADPKD P 3 e 0 i 25957 . PG
T Tolvaptan 3597 ADPKD (% Kk 4 iIfs R B AL ik 265
ZE LR, Tolvaptan W 2% T ADPKD H & i) B /NER
1€ 13 K (estimate glomerular filtration rate, eGFR)
MR BE . BT B9 WU B IE 4 R 46 i, Tolvaptan
EHT I ERME ADPKD B %, B S48 H
Tolvaptan W RE 2 i 81 O 78 L 2 JR JIZ R S T D RE 3%
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SRR 5 Tolvaptan /£ H itk o] £ AT
(0 R BURE 1) 2 TR E ST O R A SRR AR
SR

1.2 KA Src ZEABANEY

Sre J& 24 B 3R A K B IR AR OIS YT
[ S5 A I, ADPKD o' Sre i B #0356 5 2040 fg 4
B R TR RE JBORG B 30 ] Sre 300 BE ) T i i
6 T A0 ] cAMP A5 R4 40 B s B 7R A

Bl & 2 A (breakpoint cluster region-abelson,
Ber-AbD 75 A P 3R 35 (9 25 1 5T 2 — i 53 110 1% 2
PR 18 T , 1 1H 4T % Jé (Bosutinib) & — # O IR ) Src/
Ber-Abl 1% 22 2 Ui Bl 70 1) 77 o n] DL i 400 4 Ber-Abl
A Sre PR TEVEN . — TR PRI R T R <24
ANH K eGFR=60 mL/(min + 1. 73 m*) B JIE &
1A F (total kidney volume, TKV) =750 mL HJ 169
fii ADPKD 4 1+ 1+ 1 Ki#l5 Al & Bosutinib
200 mg/d.Bosutinib 400 mg/d 5% B FIGIT 4, 44
R IR Bosutinib AT REARE HE A < 832, (H AT B 2> i
IR 0P 240 L S AN R
1.3 LASST ZFAMamhY

H: KM (somastotatin, SST) f&— & 5L H
0 Mot AR VR T A N cAMP R A, 4 ML
FACE 9 cAMP 2 5 21 i 5 58 RUAR 3 53 W cAMP
AP Th v S BOE ANV AN R 8 A A A
X By 1 ' VAR 3 0 o S TS 88 e s SR T o PRI HG A AR
PR T R T B L SST HIIBTF i A IR

Hul, C&am 7 BEA BRIy, fl
Bl AR Coctreotide) | == T Ak 1A Fi ik, — I £ th
CrBEHLAUE I R R 5 BF 58 & B L octreotide B A
Tolvaptan i JF ADPKD 2 # 1 Jfl )5, eGFR [ 1%
10 mL/(min + 1. 73 m®), S BER AR AR 41 mL,
G350, SST Zpl 4y vl 4E 28 TKV T Wk B , 30 4 42 1k
I s 0E Je Sy R B O, AR /> ADPKD i %
1) TKV s BA 3,

1.4 L HMG-CoA A8 S HZ54)

— &b A (nitric oxide, NO) 7K FEAK L A X FR
TR R K P T AN AR R I O & ADPKD
BN K Dy ae R A Y S BRI PN B ) RE R A A ok
2 P51F B IR & (renal blood flow, RBF), fihi]3s
YR T B A A (hydroxy methylgl-
utaryl coenzyme A , HMG-CoA) ,# i #£ & NO 4
PR B 0 s /D S A ke i A BT AR A RBF,
WA B T2 ADPKD FyE Ji 9 o 36 B oh it .

HMG-CoA #li 5) HA BTG 5 PR F bt A AR
FHY L 20 4ERT Gile 255 B 98 & B, 3% HRAb 7T 0T
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WA A B DR R ) S B /DN L A AR L% 8 R L Vi
JRER KT, Irse4Ek Cadnapaphornchai Z6M JF Ji&
T RALTTSE 5 WI6 Y7 ADPKD B WG PRI, 5
Wi HL 42 52 22 BRG0S0 A L 3 32 5 AR A VT R o
B AR A R B R ARG I ) B A A R 2 G ) B
WF5EER I T 18 ADPKD (3% % Az ™ 5 25 0 P 9 2
AT 0 9 B
1.5 L mTOR A$BEHZEY

mTOR & —Fh 22 & 1R / 75 2 R & 11 B, & 5 40
WA K BB B BT B A R R R e S I 4
FIAEY . mTOR B3R 3 5 4L 2 i o 35 48
MY B I8 Bt UL B2 -3 B¥ ( phosphatidylinositol-3-
kinase, PI3K) /4 H i & B(protein kinase B, Akt)
{5 5108 %, S B0 E B AR M3 5E L T m TOR ) i 57 CFR
AR 3R S [T PISK-Akt Fil PI3K-4 il
AME 5 I T B8 (extracellular regulated protein
kinases, ERK) %5, Jf i i BH W7 18 78 #0125 4 b i 5
JUF T 25 A o i 1E 4R

V4 % B A 5 A A A R AR 2 mTOR i 57, ol &
OB MR R R A D O e B T RS B R
B A 0 B ] A G s 0 Oy 26 NT A Rk RE 2%
ADPKD 3% Z 8 AR TR, p53 J&—Fh i 2
09 K& DAL, AT DL 2 A0 R I DINA 8 52 K 40 i O T
R A )t B M ES 12 R E #: i (mouse double
minute 2, MDM2)J& p53 I R E A K 1. g 5
p53 454 I A AT B A . AT BR I p53 A 3E 1, p53-
MDM2 FHEAEHT 0 T 40 M i 1B 3 A KA 2K
R TR mTOR 0651 A [ 15 S . p53-
MDM2 e £ 1410 ) 55 7] A R 1k 17 5 G (o K i gk
PRI R Ml O 3 - p21 PR 238, DT 98 20 24 i 3 7 O 412
dEAnfgE T

2 #B7ER ADPKD ¥R @54

2.1 RHFESEHNBEEY

Ca®" /cAMP {5576 ADPKD 5 3 4 2= L i h
EAZOAE . 78 ADPKD (% w, [K 40 9 45 & %
RT3 cAMP 35 PR3 &, {55 BUS ) cAMP [ figk il
(BEMR — TR W) 15 T B AR, 3 P 34 40 & 2 3020 ML Y
cAMP JKF-FH 5 s FHE 40 L Y cAMP 7 5 38 & 4 15
JINGE I B 2 S R A RS A B Sl ) Y AR HE
B, S SRR R

FAERREMNEGE P F AT & kD
KIRTF=W) T A REMR R IIN T Ay Ca® " MR EE L 34
AT 0 A e R TR AR R AA

K J&H ADPKD HIGIT 259 893 1
2.2 BLGCS ABmBIZhY

BE#S IR (glycosphingolipid, GSL) J& i§ i 4% F
LI IN GCS 1% 1 F0 3G 0 b 28 Bt il M Sk & R 7E
ADPKD 4iiffi i fL %, GSL Bl B & 0 K 4F B {5 5 1%
S, %M IE Y . Venglustat J& — F A 8% 1Y
GCS 1 300 o B B 22 4 ' 43 301 6 T A 0 SR e
Venglustat i 97 Pt # #F & 1) ADPKD & &, nf fifi
TKV # R BEAK 50 % , B Ik GCS #1571 Venglustat
AT BEEA T GSL 7 A I 2% 2 I R 1 i 9 7
2.3 L AMPK A¥BEKZEY

AMPK S A8 i A A 1 B2 098 3 25 . 0 4
21 YAk 5 I H 5 18 95 57 (ceystic fibrosis transmem-
brane conductance regulator, CFTR) A1 mTOR i# %
AT VE Y. ADPKD 48 5 9 AR 23 W06 46 it
TG BR O H A T 4 iz, o CFTR &0 i i F 5 %
YERS ., X A it #E v AMPK A B 240 4] CFTR
I TIEE S AT mTOR F 40 4 D) 2 5 2ok e 1% Ak S 3
B Akt A5 10 TG B R AL R A BT

ZHUBUIR AT 0 AMPK R i CFTR Al
mTOR &4, T U6k 2 4 Bl 1 B 5 9044 43 s,
F9E & B I XUIRA] 4E 28 ADPKD & # eGFR
AR R HOR A B B E R, B, ROk &
RFEAS B 1 B B0 BE 36 F 3 — 20 B i — FY SO
ADPKD &3 /3 i )%
2.4 Ll Keapl-Nrf2 @I AW

AR B E B ADPKD %2 F & i) i 2 R R
22— NI2 SR A A 38k 5 S B 1Y B St
BT, Keapl EA A - REEXGFHE. ©5
Cullin3 5 1 /Ring-box1 & M W1z - 1 i & B i
& & % (Kelch-like ECH-associated protein 1-
Cullin 3-Ring-box 1, Keapl-CUL3-RBX1), ifii & 1t
I #4375 % Keapl 70 T B M R 22 4. N Keapl-CULS-
RBX1 & &Y B Nef2 38 1 5 i 2 40 %,
WA Nrf2 540 % A6 S e 1 25 G DL 3 Ak 22 00
DRI 1 % 3% 5 O 0 /0 A1k R 38 . #E ADPKD /1 B
FERI b, Nrf2 J PR ol 26 169 0 07 35 1 46019 7 A O i
HE T AR A

3L £ K (Bardoxolone) , B A7 45 55 A9 42 4
TP R 1 P W) I ok 2 A R Nrf2 306 50 . H Al
Bardoxolone JG¥F ADPKD 34 9 3 1k PRI 56 2 58
Ji% Cclinical trials: NCT03918447), H /i 45 B8 & &
A BARIG RBCRA R 9 — DR K .
2.5 L MAPK i % B-Raf #l &I 5 AR89 Z54

KB I (rat sarcoma,Ras) & —Ff 8 B ) 5 4
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= #5 B4 I5 B (guanosine triphosphatase, GTPase) 4K
FL AR N AL 3 5 5 0F 2 5 2 MRy 2l 72
ORI R N AN s v 2 R E e S
B-Raf JfUE 5 [N, 22 2 1/ 75 2 BR 34 M (B-Raf proto-
oncogene, serine/threonine kinase) J& T MAP3K
(RAF D ZHEM — R . Ras EAWHAF ALY
B-Raf i H /E . i i B-Raf A9 #0IG ., OF iF — 2 14
H5 A MAPK G % i F i, 78 B A4 B L R A
M, cAMP AR 1 2 3 (cAMP-dependent pro-
tein kinase, PKA) il i # W2 b >k ) #] Rafl #1
MAPK {55544 %, 9k 1fii . 76 ADPKD 4l ffd v 5 & 76 45
FNZF SAF T RV R AR 200 i A0 4% e B B fE 1) 8% 3 i B
D PKA PUAE Raf-1 #0119 75 23 00 Ras Al Sre 4K
PR 3%, I 3G N B-Raf (9 3 38 G DY, xR
MAPK {5538 J§ 75 ADPKD il G & # B 2 /EH]

FHiAEJE1EN B-Raf H FE 0655, B4 B
BN B A RS2 KRN AR A A A B A2 AR
it (%) 35 1, AT 40 ] B-Raf/ 22 24 )5 240 B A0 5 5 98 15 3%
it / ERK A5 5 {8, 37 M0k 2400 4] 2 i 15 58 44 A1 4
AR M RORYY . A A BT R WY, Raf 40 i )
AR AT USEZE ADPKD R U M 22 Ji A 38 R 5 L (3
FIRE T 2T 4 AL R B 1 in A BGE D RE L R ok

T B — 2 R AR & Raf il 5 78 ADPKD iR 77
TS AL
2.6 B[ miRNA &7

/IS % R (MicroRNA, miRNA) & /N4 F
FE G i RNA, AE Sy 5 A 3 35 1Y e 91 e S 2 4000 i 54
miRNA 5 Hir mRNA 254 S 25f e il Jf s &
SHCH R mRNA JF 5019 B A . miRNA ©HCk
ADPKD %5 #F J 1) ¥ 76 98 35 57, 4 51l J& miR-17-92
M miR-21""",

c-Myc J5UJ 3 0] 3006 miR-17-92 #% , 5% i 2 i
b R AR DL R i K AL T cAMP SR e & A
ARV BT miR-21, 38 o A0 ] A2 O A D el 5 b
AMAETE . P miR-17 JRIF 24 B 1 RN
(polycystic kidney disease 1, Pkdl) & [ /) BN, 38
B AR A A N miR-17 R IR IR
ADPKD #y—MRA i 5t 19 25 P48 s
2.7 CFTR ##I#

CFTR i 38 /v 5 0 5 1 5 WA 73 W 3 48 4 T 12
AP AR S K. CEFTR 5] VX-809 i o 3%
Pkd1fl/fl,Pax8rtTA ., Teto-Cre fil Pkdl1RC/RCADP-
KD /Iy B4 il R B K VX809 AR R 71 37 1k
fil [F] T 3 A1 cAMP K-, 3% 5 CFTR & i T2
JERGE 388 110 A S S e 1R b R A T 3 T AR 1 A TR

« 121 -
I 2 o DA TR 30 g 40 P 1 200 iy - 251 1] A S 2R

LI

3 RE

ZE FRTR LB ADPKD g B A AL I 5 i AR
Wi 58 2 , ADPKD 505 #8 5 FAH OG5 538 % 19 4 42
[i] 245 ) AN Wy M A 33 Jig 5 s, 58 43 30 1) 25 %F ADPKD
MIGYT O AR 15 90 22 0 )R, B an BL vV, 32 4K Sre.
SST.HMG-CoA % N B S (1 254, v & 2 ADPKD
HEJEIF o B AN L. H AT IS A AR £ 0 0 ) 2
YAk T I R ) A 0F 58 B B . ADPKD # 3 Un ] i £ &
5 259, LA S An ey sk ol Ak B 25 W R A RN A
5] RELATY 2 5 A DL B AN . R OR B — T AR K AT fig
XA ADPKD (835 A 30, Z e iy & — TR B
Bk %, A5 7 K ok ADPKD Y348 97 0 6 75 21 ff ok,
M E A — A~ 28 AR
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