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Modern research progress of Clerodendranthus spicatus and its active extracts in
treatment of kidney related diseases
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Abstract: Kidney-related-disease is a general name of a series of common clinical diseases, including kidney stones, gouty nephropathy,
diabetes nephropathy, renal failure, nephrotic syndrome, etc. The main clinical manifestations are proteinuria, hematuria, edema,
hypertension and other symptoms. At present, western medicine is mostly used in the treatments of these kinds of diseases, with many side
effects and poor curability. Cleodendranthus spicatus, as a commonly used herbal medicine of Zhuang, Dai and other ethnic minorities in
China, possesses the effects of diuresis, stone excretion, anti-inflammatory and regulating renal functions. A large number of folk application
experiences showed that it owned magical curative effects on kidney related diseases without toxic and side effects. This paper systematically
combed and summarized the modern pharmacological effects and clinical research progresses of C. spicatus extracts and its active
components, in order to provide a reference for deeper researches on its pharmacological mechanisms and clinical applications in the
treatments of kidney diseases.
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Table 1 Summary of preparation methods for animal models of kidney related diseases

TAEAE Y TR Vi35 SCHR
BWeH R CTBERARIRSE IRV, (M. A%, A S 4 ZBERE S EAE I A SOEASE 15
N LR SRR LR R EERCREF. FsE 16
IR AU B KB e ip B ig SRR IR A BRI, EEMEG. ARt 17
N ip IREEIERS G AR IR REIERCE . AN A 18
ANBR: ig TEREIG A R v LR R I & & 17
PEIRIE KR : ip BENRERE R (streptozocin, STZ) IEME T iR # 19
KR BIE IR S ip STZ AFREARENR, wReslEAREHRG 19
KB: ip STZ [FWS 45 T =i IRt ki 57 S, PUE. fae 19
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K ip K 51T, G, WRRE, SR 20
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—E I R, AURR4ERE 5 WS, SR ip IR IE
WS TR, BT B (A HLERE A, & ip IR0
WENS 0.5 h J&, FEAY /) ALY PR R (B B A THTE , 6 h
JEbER N, RNIRER ST F RS 24 h, (HEETT
EWRIAIKE — IR T, ARRE R, 1
SE M E RS JE IS ig 4h 24 B BEER & JIRNE S U7 V0
RO, BRI A AR AR B R R KR
AR, SIEKREIVIE R, 568K E R I
FEATREL IR, BIIRIREh 45 W mT 5l & 'E /NE R A%
T AR K29,
1.3 HERKTE B RIEE

B R B A A AT I 2 KBRS STZ #k 4T
AT, AT DRV STZ (1 RIS 25 K SR & =itk
BN BRI AEE . BRSNS STZ HIER 5
faifE; S RERRER ST STZ IEBTIEX S5 7
FAREAREG—EER, HAAEFAARG R FEOEH
IR RE; 3 STZ B[R 25 K B M TR Tl
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SRS AR R R R R IR S PR
FARR AR, IR ERS T/ NIRRT STZ,
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14 STHEE
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XPHRAF B BT () 5om, AR PR 2R T Bk, (HiXoE
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XK &R F -xB (nuclear factor kappa-B, NF-xB)
1 E 41/ 2 -8 Cinterleukin-8, 1L-8) X5 ¥ Z5 &
AE P R 9 358 S 4 o RIF 9 3 A0 10E i Bl ) S 56 AN
9 R S0 R o BV A BRARERE T Bt
) A K IR A RS 24 BEAE T . B S0 T 9T
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R E UM RR, o-3 f1 0-6 fRITTRZ 5%
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BERL/NER 7 d, AT DACSRE 4 /0 BRCH il el I AR
I (R S N BORT 98 RE Js v N T 4100 1) 485 A T e
Zhong FEBIE A ABEAKREH ig 24555542
HU4 (80. 160 mg/kg), 7 d J& A BILE 2% RE Ak 7Y
KRR ZEZE (blood urea nitrogen, BUN) FlIfI L
it (serum creatinine, Scr) 7K°F, i3 2H 2 #AR
th, THBEIEEMFEE (osteopontin, OPN) FKik,
BRI Co042~ Ca HEtE i #0051 4547 o
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Table 2 Summary of animal experimental studies on pharmacological effects of C. spicatus and its active components

WIE BRI SUARAR A focl e A A AL Sk
Ban BB ig90. 180, 360 mgkgd  ME: ip BB VT MBEIRA 0-3 A1 o-6 SRMTTRALOR tek S AL RIS A 4 0E 26
JURRMEH MBI A S0 Cat R R (e
K& ig8.0gkgd! SD KR: WAAK (%l ZH MG AL, WEBALMNSE, DEXRINHRE, 27,34
B+1% A L) JR&, PEIRRES S5 IR BRI & &
KA 2B Rig40. 80. 160 mg-kgd  ICR/AMR: WHAK (%2 IMHIERELRNEKNEE, WOBRESREBEROBEM 35
i TR %A I
%A 05, 10, 20gkgd? DR ZER BRSO R 36
%R ig80. 160 mgkgd! SD KR WAAK (1% 5K 5 BUN A Ser P, B HAURTEAR AL, B INRIT C0427.33
B+ 1% L) Ca*Eilt, TIREHE OPN EHARIA
TS%ZEER  ig360 mgkgld™! M ip CER IR B PR A 3 S L R 26 R SR 45 T 3
S0%ZFRE gl gked! ICR /MR ig = RRBM =R MG =R AL LR RE T OEI S A RRGER, BREE=%37
RRBAW ALAE
TR B 9% LRI, ig 200 mg-kg Ld! ICR/MR: ip ERERH  WERERIKKIRKT 38
R TEAE
5250%Z 8 ig05. 1. 2 g-kgd! MR ig AEIRE TR AE G S LR IR IS ), RO I R BR & 39
Ebin %, FREBRAEE R A mRNA MEAELE, SRR
BRI TR ERICHIZE (11 mRNA MR ARG R, B
TEALARI FR B 2= i £
KHI ig200. 400, 800 mgkghd PR ip JEEH BIRRBOKT, (ERSHAMERIEMRR 40
5250%. 8 BURY: ig3.3. 6.6, 132 /MR ip AER LIRRIRFEE A OATL FIFRIE, BEASILRROKT s P B 41 NGAL4L
b gke ! dTEBER: ig 0125, EAMAGE, T TIMP-1 [ EFE
025, 0.5gkg"d!
50% LT i Biiig 1000, 2000 mgkg-d™ BB ig SRR AWRIEEIS SR MR LR MR AR R R A )
A
50%F KRS ig025, 0.5, 1.0, 20 g-kg " d UM ip AERA BIRRI KT ]

S0%ZEEIA  ig 500, 1000, 2000 gkghd™ AN MR TRFIE m JRERERFEIZK | (m urate transporter 1, mURAT1) Fl44
m FEEEIZIE 9 (m glucose transporter 9, mGLUT9) /KF, L
7 mOAT1 A mOAT3 /K, FEfIRHERL N R SRR KT

52.52% I ig 1.65+ 3.3+ 6.6 gkgd  SD KR MMM AEERE T RS NGAL EAMEE, B RSN 41
()

K ig 1.5, 3.0, 6.0 gkg™d™! SD KB (M RRERA FRERE b I SRR £h4592 K 1 (urate transporter 1, URAT1) mRNA Ri& 45
Fakk THANIHET 1 (organic anion transporter 1, OAT1) mRNA %i&; F

LA EIENOD B2k 3 (NOD-like receptor thermal protein
domain associated protein 3, NLRP3). # =M XM AHEA
(apoptosis-associated speck-like protein containing a CARD, ASC)+ K&
FI8-1 (cysteinyl aspartate specific proteinase-1, Caspases-1)- T 4E
KA T (basic fibroblast growth factor, bFGF) & AFKIA

B ZEEER 1100, 200 mgkg'd! MR ip RIREAEE  BESE N RIS 38
KHEI# ig 1500, 3000 6000 mg-kg"-d™'SD K& ip RERHH {EHALUNO ] MR O R M A 40 R AT 2.4 46
kT
K& igl5. 3.0, 6.0gkgd™? MR ip RIREANEG BRROLE IL-1. IL-8. TNF-o &, MHIRRRA RIS mRRREER 47
R B KR ig0.15, 020, 0.25gkg™d? K#: ipSTZ ) o-BEREEE, (RS E A 48
KR i ig 500 mg-kg .d! Ki: ip STZ iﬁ%fi#ﬁ@&?@%, WERRERE, AR, RIEHR R 49
brid
KA ig0.1 gkgld! K#: ip STZ Rt 2 T AR MG I R K 50
KA ig2. 8gkgld! Ki: ip STZ BiE=NATE: Ty & EIEA TR 51
(25-3 B ;13 ig10gkgld?! ICR/MR: ig BRBERT % TGF-pl. S SE KR FHFE, MMHHE /NS L R-H7s52
JREEA, BRNRIARL AL, S D AR
KT ip 400 mg- A4t SDKR: VIRAE, B8 S ERK/CT-1 8 H MM 4P st g s pl ik 53
Jk2 ] 1 h 5T
K& ig8gkgld?! SDKR: 2 BEILL BN 75 Fas/FasL R4, P Fas. FasL A MFRIAKE, HHHE 54
JRE INER T

SO%ZEER  ig 50, 100, S00mgkg ™ HEME CSTBLIG M. MEAFIIEALHIEAR A REEREER AR ERE, AAENER 55
FTARL B
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WE BRI BUHARAE B T e R AL Wik
B KA ig5gkgd! SD K& ip Hih WA KR Sor FHE AR A, TR G i 56
- ig 0.47 kg ld! Wistar KR SBIEIRHF ip BIEFER0ESEANMARAKT, B/ NREL R .
PR
KHIZ ig0.1, 04 g H1g! SD KR: ig WK UTP. BUN. UA. JK 5 H 2 H Curinary microalbumin, UMA),
TNF-o kF, il Hb & Ca K F, i3 CRF KR 5h21
RE R ST
KR ig2.5, 5.0 gkgd™ SD KH: ig R0 SRR FRHENE, HUAEA TR TR B /NE R B TR bFGF ik 58-59
K& ig0.63, 127, 2.54. 507 gkg'd'SD KR+ ig IREMA RA—EIaTER, TR EEA X 60
KA ig2, 4 Sgkgldl 1. 4. Wistar Kil: ig fRHER HIINCREE, S RARER, SIS R, g hakiE
e X 61-62
10 g-kgd™! Jugs
- ig2. 4. 8gkgld! SD KR: Ik 5/6 Wﬂme1mﬁt,W&ﬁ%%ﬁ%ﬁ&%ﬁw&%¢ﬁ%%%m
BRIV, TRE MR
KA ig3, 6. 12gkgd?! SD KR ig fmns %E%m¢mﬂﬁBda%ﬁm¥,m%%%%ﬁt&&ﬁ%%@&
s
- ig0.47 gkgd! Wistar K I 506 & WORER, HIMEAS MMP-2 F1R1E, TR TIMP-1 F1RIE 64
Emaat - ig 5mL-kgd! KR ip MER ﬁﬁﬂﬂNﬁ&%%ﬁﬁF%ﬁ%z~nﬁ,H%W¢ﬁ§5m65
[
- ig 5 mL-kg-d! KB ip MER N NF-kB Al IL-8 fUFik 66

R3 BERHEHEMRSHIEERMEIEMRESE

Table 3 Summary of cellular experimental studies on pharmacological effects of C. spicatus and its active components

TE BRI BURIE B PRI SCHR
(ES 3] 52.52%Z. W% 25, 50, 100 pgmL™ NS /NG BRI (human X FRIER S S 1) HK-2 40 5345 B 41
Al kidney-2 cells, HK-2) f—ERPEH
LERER 100, 200 300. 400 SMEBEEREEME LR 0% TGF-B1/Smad3 i@ 2%, i 67
pgmL™ T AHUA A RS
BrER  KEE 10.50.250, 1250 pgrmL™  SD K5 /MR R 40 ) 2 RSN a8 58 % IL-1B 433 68
B T5%Z B 104 50 100 pgrmL™! NEMHEAR (2930, NG i 5 5 40 i 8 v R0 4 i el 3 69

it (ACHN. 769-P. 786-0. FE 75 SR 1) ' TR A P 1 A
0S-RC-2)

T AL Vi

vav aox?

Bf

<%

e Gk S
NGALEAMBE >
G ik K L1y MCP-p, oy &
‘,s‘lmrjm& .‘ﬁ&ﬂmrg%‘ TNF-q S
TS B4 3

FikFOoR (AR, 13oR BlEUeRE, |3 T IR

Arrow indicated promoting effects, findicated upregulations or promotion, |indicated decreases or inhibition

El1 BREHEEMRSS GRS

Fig. 1 Pharmacological action mechanism of C. spicatus and its active components
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2.2 FaRGALATT RN S S

PR Y PR B K ATV HE M B HE M SR A B 2 vy
PRI MIAE A o8 AN B0 ) e = A R AL, A4 AT
BURIE IR, — 2R AN G, 7R
1L (xanthine oxidase, XOD) it iz (adenosine
deaminase, ADA) HINERS A% 1 i B2 L B§  (purine
nucleoside phosphorylase, PNP) S5 Fligr) 1L T
JIRER, —H XOD. ADA. PNP [figtEFtw, Fi™
A HREPRIRICTE RIS HE RS, TS A i i) B
F/KFTHE0; il XOD. ADA. PNP #EfLTE
FIHA) AR BRAE A P2 B T JUFE v ) PR R e i £ A kAT
FHIRWCFIARM, 3 E RS AR T 1. 3.
4 (organic anion transporterl, 3,4, OAT1. 3. 4), 4
XL PRI AR It B RIS B IS, ERtiaE
HHIRIEE T, HRESED, SRR,
BB ] XOD. ADA FRIVE PSR BEARHLAAR A PRIER
B, NHKRERBGEIZEAR mRNA M
FFEE, FCHUAN KR ERBAER: RN AT L
PRERHEM izt A Ak &, SR PR IR HR AR
REEARIRIRIKY-, A7 e e PRI MU PR B, AT
BEALRIRT VIR R R R 3 o PN R R /N
BUESE 7 d ig Z525'E A% CIFEHRIY) (1000, 2000
mg/kg ), AT RN IR R 0 B 0N B A DY
XOD. ADA Bgigt, sEmmi| IR E . Xu &4
BTN R B AL N ROESE ig SREE R
FEARE) (5004 1000 2000 mgkg) 7 d, REEERE
I XOD. ADA V&1, FRIE URATI Fl GLUTY
) mRNA 7KF, i mOAT1 fl mOAT3 ik, P
I/ RIRKF o
2.3 JRTTHERRE R

B 2RI BA PR N AN RGO E ], W]
T T7RE FRIw B e IR0 B 0 A2 W PRI
B WG IR EIE L —, MR SEUP R E W Lx
SRERE R, HAWRILEIR S, EEARERR
WA, AR, RERAEERER . X AR
X HE PRI B o A A K SRS 8 JA ig 45 24 B R /K B
(2. 8 g/(kg-d)], AIE A A R IR K BRE R
ALK R F--B1 (transforming growth factor-B1,
TGF-B1). #Fi%EFEH (fibronetin, FN). IV HYf )i
274k (collagen IV, Col-IV) FRik K 2 i 413 Ji 184
AERVER, DRIPEEAUR R E . 2SI R
PR RLR BRI LSE ig 45245 'E 20 KM T61[0.15
0.20. 0.25 g/(kg-d)]3 Ji, FIHPHIR BAE AN o-HEH

TEPE, JRIRESZ U, AT AR O BRU PR I 7K o
Azam W S5 LR IH 500 mg/kg ' 2K
YIS R BRGEAT 14 d 74k ig 4524, nliEd s
RGN WEREMR b A R FE R AR,
RAFILIORE R (351 . Lokman S5OV ] K B %
R K RO SE ig 4524 0.1 g/100 g B A5 /KIEY 14 d,
REJ IR & 21 R TR AR s 7K
24 NSRS

B AAE R TRYT B D Re i USRI T 3L
H HTA A HOT S B 2 v 32 B AR FE LA 2 5 4
WRLBOIRAS W18 "B 2 v 1) 32 BEA'E R AL A2 400 i)
TGF-B1 FtE 4T A A= KK f (basic fibroblast
growth factor, bFGF) [P 71, ARF J2& H'E /NEK
B TRIR MR R R I A N R, BRI PR
WAL, PR RGOSR E WIn KL E1E. ARF
WA, HA RO A A i R 2 — 1971,
EFM B ECIRES N ITH L A KB A A it
Bt B 400, SR IR T, £
IXFRA R, OVE TR -1 (cardiotrophin-1, CT-1)
AR S ORAP ONE,  dBa 4H f A R T B e
(extracellular regulated protein kinases, ERK) /CT-1 i
HAREHURITTEALRE /7. BT S S B 2
CIESEE) (1004 2004 300, 400 pg/mL) A] LT
it TGF-B1/Smad3 JEEE, FHIANHLIE T FIHTEA AN
BORAF 2L B M DR E R, SRR 2503
PRI ip B AT AR TOE S A
B B ERK/CT-1 8% M T CRAF S B S b A o
CRF &8 &P 5 K& g A T 1 1 S a3, B
IS ERR 240, TRe4ERFEEA)RE, FIRIRIZRI
NPT 2R L, O M RN RS RERS S, H Al
RAEABRT T KRR GeiE I BoE T A
MRS AEAE A 7172, CRE IR R %, — & LU /INER
WFANT, ZRBEFVNERAZ. BN E R
HT TGF-B1 B125 S5 1 B /Nsktiitk . TGF-B1 A LA
B /NERANMI AN BT 700, BB /INEREE RN
REMISER, (RHE R/ INERIEA . ARG SR 5T R W 4
BAAZE 2. 4. 8 ghkg X CRF BLAUK R ig 454, 8
JE JE a0 K B TGF-B1 3Rk, 78> FN & Col-IV
FEB/INERZR M AL ST BUTAR s IE % /N BsREgAL, . AR
RS FE R I 2.5+ 10 gkg B ASEERRYI AT E /1N
BRAELHAE TGF-B1 43 B3 mRNA FRIA, #ififE
RS IR RIEARSG . B [T /NE i AR I 3 22 B[R]
2F4Ek, 5 bFGF BHEANK, ©n] DMERE AT 4E2H i
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BaA R R LT e & . bEGF 78 IEH i B i R e
(] ERAZANA . AR 4R/ >Rk, {HE CRF &
HHIBE T bFGF #iA 51855, H bFGF [RIA
R B /N (B SR R 1 R 4T A ™ 2, 5K/ 571580
W RIS K (5.0 gkg) %t CRF BEALA R
ig 45728 d, W[/ KEUEIE bFGF (1774, 24
(R AT LEAL AN TR AL
2.5 AT BREEIE

B9 5 A I ST — i B /N BRI I8 48 o £
ANERYEIE ZE BRI GAE, IR 2 EERIAE H R
IR EESEARIOT A2 AL 52 NF-kB 45 1)
RAEK T IL-8 AR R AR S, S BNk
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Table 4 Clinical research summary of C. spicatus in treatment of different nephropathy
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