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Research progress on prevention and treatment of chronic kidney disease with
invigorating ¢i and activating blood formula

LI Shi-jie, ZHANG Shi-yu, LI Xue, WAN Chen, WANG You-ping
Division of Cardiology, First Affiliated Hospital, Henan University of Chinese Medicine, Zhengzhou 450000, China

Abstract: Chronic kidney disease (CKD) not only leads to kidney failure, but even raises the risk of cardiovascular events. It is one of
the common diseases jeopardizing the life and health of human beings. According to modern medicine, the activation of renin-
angiotensin-aldosterone system, vascular endothelial dysfunction, oxidative stress, inflammatory response, and proteinuria play
important roles in the pathogenesis of CKD, which is characterized by renal fibrosis. Based on traditional Chinese medicine, the basic
mechanism underlying CKD is thought to be characterized by ¢i deficiency and blood stasis, and the principal therapy is invigorating
qi and activating blood. Clinical evidence and basic research have confirmed that invigorating ¢i and blood activation formula
combined with chemical drugs can improve renal function by inhibiting oxidative stress and inflammatory response, improving
vascular endothelial dysfunction, and inhibiting proteinuria and renal fibrosis, thus providing renal protection. By systematically
discussing the new findings of invigorating ¢i and blood activation formula in clinical and basic research, it provides a solid theoretical
foundation for the clinical treatment of CKD by invigorating ¢i and blood activation formula, and provides a reference for the research
direction of invigorating ¢i and blood activation formula in kidney disease.
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FOUESE, EFEEMIRES T, SHsHTE
77 %) AT R 2 o BE IR B W (diabetic kidney
disease, DKD). f& il "B 5 A B /N ER S %
(chronic glomerulonephritis, CGN) %5 CKD "5 it 1)
AE Sl ARAEAR 100,

AU IME H B EIFEANEE 17, FONEST
R, R NEAIR TR R AT 22T
DLAURE I Ay 32 BEIE A 0o i /8 i (i o
AL S5 ). CKD ARE PRI BB ¥R 1141,

KERECDRUESS, M8 NI . Ak
L 2NE S NS 2 A ) CKD o bl , diid 4
) 1% L P A BE AP AL A AT DL ORGP 2 20 B O e i
INERG, FIHEIELF4ELL, M elcE B DR A
PREEIGARELR, #1] CKD Rk U171, R 1
I R A AR FTAE S, 2 00 IV AR % 0 I A
FEDIRERERS,  H] S B IO 28 0 s Sk T e
Dhfe BEACHE A PRAIHN S S AR LF4Eth, B HE AT AR
A SCHR Z G0 18] 3A 28 S0 ML AR B I6 B IR0 A i B
Mo B, RSB ERGWIA i M%7 CKD Iy
PRANEEAHHT 78 h i e R AR, S CKD BivA fl i<
T MVEAE B IE T v R S AR R 2 25 A0
1 SEMHEZE CKD HERRK

IR, BREIESMI S SR RIS DL,
JES 1) AR ZAE T AN N TR I 85 2 I S &
FHE R BTSN S S RIS, B2, AREME,
Bttt BEE BAREEST AP m, B
SR TEEERELZ NEHEESAFEN,
AT, i, HAWE.” BETRM,
B AU, B R, JEERITTAA TS
It 2 ¥k ANt . CKD 6T B it A IS a2
i, BB EELTURNELERE, FAMNRE 2%
TBIT IR DRI, URE A2 CKD KA J 1Y) 2
A2,

AR R & BT REfERS, AR IV
TRANER A EER A A A AR AT S AR =
JIFE AT 1y e v S5 P AR o AR W) D HEB S Iz
17, KT RIbkeh, AT, MR RE, 3k
— B RIS A, MR AR, AR
MR B =), AR PHEIE: IR ZNOAR . R
HPIARA S 2%, B IR N RS, RS T 5T
PRI, SIBATIREEIRA 2 o KA <R, KD
MIAEE, AR BT 3 3 B S — P N 1
SOBRIRRRE . DRI, AR IS B IR AT L

AR B R (R R S, B R AR R R
(RURZE, T I T3 A Ik v ) 3 B B . B
R 7EiE L% DKD- 1% 5%« CGN £ CKD
BEE R I FT AR SE, CKD REIE VSN, SEF
DAV AAEIIRE A, H B BRI R, 350
SR LI R FE AT ATLLO-230
2 @WRIEMAAETT CKD BIIEKRE A

a1 UE MERIE T BB AN F, FIK
FEMNARSMAER, 35k N7 TR T,
WO “TuRaE, WS4, WBER”. w057 2 7E
A ML E AR S N AR R, B 2 A LA
MBI ZETT . RRTTZUHEE. NS XTS5
WSZNE, LIS FHE . B2 A 24,
HIENE . L, REFEUATR R, BIE,
BT, BRI . 7RI PR R A AR
SERREHHERYE, S BhFH. FRH. R,
MK fEEE, ATHTZ2ME IR . 5 Z4iFTH
W ASERY, iR AER [T,
WEILAE M2 28 JUHGR RS, DAHARAMI. FMIL.
TR RIKED R, BT Re bR E oz 4l
41, EFEHEMA T CKD S8R &Ik
fE. (MIERY A= “IHMAE, HMALE.” 355
TG BRANVSZGINEHI LA 2. KIE . =R DATE
ML AEFEAER, — 7 AR LA o @y, 5
— T BhAE 2T I, 8 2 a2 2 K

MAAR A A2 5% CKD JRIT GG
224251, 3 I X6 i 22 2 A I T A AR L FH 43 AT A
g, EHAMNHIE R SR HERMLZ
TR SRS % R R 2 AT 5T
I FERT R
2.1 #wmSIEMAIATT DKD BIRKMR

DKD &4 iR B8 WL IFRE, A 20%~40%[1)
B PR3 8 3 ER R R i 4 80 CKD k. DKD
R EFEH CKD MEZEHRE, eSS ks
v P 3 5 PR 126-27), R ACH DKD AT LA T “9H
BET EE, SEIMRAE/ET DKD MIARAER
RIS AP B . RAAS HIBE . LR, RIER
Wiy B LB S AR S DKD 3 B R R
*[L%[J [28-29] R

WAIE MR T VAT DKD I A 2 248 B
SR IZIRUE, KEARIEIE L A EAE N EE R
SY AT 2500 % DKD BA 2 37 2000321, i 1fi
AN (R R BT 6 1 g R, BAmRe
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2870 53R ST I AL H A A 2 ) R A B 28U
1L 77 B8 PG 8 2 B 1 PR A IR AR, 4 e
IRFEAF-0 (tumor necrosis factor-o,, TNF-a) %54
i R 7K SPB334, gk — 3P AR R 1 U L7 8
HIVR YT A%, T A W 55 BSUNITAE 58 S5 PO BN 1
DKD 3, 15 a7 B3 EinHZ 7 N
AR ol e bl . . KRER T & B ThAg
fabr, ERTRRRA MR R R 4F 4k B
SLMLE SN 1 5E4RhR, AR R L5 AT e il I o
1082119 =981 ¥ e WA e N S N = X2 S Tk (A
F R R A BTVR I VAR AL 37 Nk A% Y 2 PR AR R
E PR T 7K RIS B DR, I RERS BRI b AR A
F-B1 (transforming growth factor-B1, TGF-B1). Ifil
BN EAEKRK T (vascular endothelial growth factor,
VEGE). S5giH K 7K1, 45 BRI i <0E
175 W] B 38 L PR AR A SRR, ] AT 4
b, O3B B Thig Mm%t DKD #2 2Ry EH . 5k
FEECSE G 2 A DKD (CKDII #) Z# 78 % M
TRIT IERAE b0 F R E R AR T AR A iR,
HARee A MR = B DR K FANRIT AR, B
IRARAER T IUE . R B R AR B H L itk
YIl§ (glutathione peroxidase, GSH-Px). #HE ALY
BALEE (superoxide dismutase, SOD). A —fE/KF,
&35 R W B RS YA SR VAT R I8 I A i B AP ¢
SiE SN, A SO T OR AP B D g, 5 DKD &
HRENAITIEH . A2 & BFITR B A FEIESE,
ZICHII AR GRS g B Zhae s
WK, BRIRARER -, FFREE PRI Bk & 11
(angiotensin II, AnglD) 7K, $2/~Z BT ] LA
R RAE . AN BT RN RAAS 5
i DKD A2 E71EH] .
22 #mEEMARTSMESRKIRKMR

e 0L B 9 R FR I L) CKD 22—, Kl
L T 350 B 453 5 v L O ) 2 g PR 141
e ML B s I PR A RIS 22 L B PR /N ERE
IE*# (estimated glomerular filtration rate, eGFR) 14T
PETF SRR, RGNSl KA AIE & 32
TRERIL. AR, RAAS WIBOE. Sz
MerrtER T MU N D RERERG . S SIEO SOAE
SN B L T P 3 g BT L 142431

HATIA N, XF&IF CKD Al i i & 35 M
PRI R <130/80 mmHg, s ARHT 782 B 8 FH 255
T L7 A R T R A R R, B2 i

JRMT, —IRZER AT R, X T m iR v R A
VAT AL N B R ESHRCE R T R
K, AHBARPLE] MANTE HE4 5 S5 I H
HZmEal LA S 73697 3 N H BRI,
Z 7 ] R R IS PR 2R -C (cystatin-C,
Cys-C) fli eGFR MK TE & 255 B TR iR Ir,
KSR 7 BA S IR L SEEem
FAM VRS TG G RTF2S 4%
S5 VRYT JR R M v I s LA B A 47 2R A T AR
SR, WA MITHMETEAR, STRGENL, Refek
HEThEe, FRIRIORER FFIP B2 % -1 (endothelin-1,
ET-1) 7KV, B IME N K DI Re PR MGE S . 52
Mg A% S5 8130 o o 22 4 vy ML s B SR A IR T
93 s 1| i = oV o IR g N | AL S 82
M B BRA NG YT R, A AT 2 P
JILEF (serum creatinine, SCr). IflJKZ& % (blood urea
nitrogen, BUND. Bo-f3KE 1 (B2-microglobulin,
B-MG) %5 DyREAT TNF-a 55 JOREK FFabr, FHBE
fiX ET-1 7K, $R7R£5A B FH a0 v vl e ds o 41
LS P R D Rt ,  F] 280 S B, AT e
Dhae, HeERRHEMGM —#F FHELE S A6
RIFEAERR . SRR TGOV L v SV R 8
SIS LR B R B DR AR AR, GRS RIBGE
PR E. SOD. —fM R —SHAE AR (nitric
oxide synthase, NOS) /K, $RH RS L
S e L B S5 TR D R R 5 5 I A N B
T ReRErs A AL RO IR G
2.3 #@HSRIEMAIATT CGN MIGAKRIFR

B /INERPZ I (1) 32 B R R I /Kb 2 PR
M PREE, TR R AE S /DB AT i A @] KRN
CGN., MR¥RHEZERHE, CGON 1] F 25 R G A
PR 28 [ % Bk 5 ) A(immunoglobulin
A, IgA) BRAIEE IgA R AETEE/NERE K]\
PR ANV AR B RS 5 DKD A I B
AF, CGN 2R THMAEFH. Hif, COGN K
RIFHLHI AR T A B, o] e 5 R 3 R E I N
AL E BN 7 2 2R 55 A kB,

MAEIMEC T Z M T CGN I AR 55
Hl13:521, Chen £50531— 10 22 A0 BEATL G JE SR 562 B,
I 2 e R0kE v] DAAE B B iR 7 R S 5k Je
P FER B Bt e AR AR 07 %, HLR B DR it e A E H
AL, BAE ML SRS EE X CON &
NG %R A SV s T R, B
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FZ57] W25 B C A 40 2<- 1B (interleukin-1B, IL-
1B) J& VEGF & & AGEHF/KF, REERFEE ]
e I I 2 5 S B CGN R i 2R T EH
BRI WSS BN T TgA B (8 75 AR T 2
L ) 13 E ST = BN 1877 T Gl = i = P S (W £ 3
AU L EE -1 (monocyte chemotactic protein-1,
MCP-1). E g4 A2 s 40| K11 TGF-B1 55414k
WFEDR, 3RS 24 VAR L 77 P R 400 ) M 4 i R
AV NELT 44, AT ZIXE B ThRER PRI E L
gi b, wmAUSILTREFEIR CKD BF ML, I
B AR IS iR AR s I TNF-a IL-64 7 8

J TGF-B1 Z5/KF, Ll SOD S LI FRIE,
PO JORE SN E A IRV AT AT AL MK ET-1
A E— BRSO M N S T RERERS s JF
. #FHMG% SCry BUN. Cys-C 25'BIIRE e R. Kk,
A L7 BE A% A W AR AU R PR L, e if
BN BT RERERG, ) A SO R RS, AT
Pt B AL LRI R R, X CKD &2 %
WRITIER . 3 IEIJTIRIT CKD A SSHI &S
2% R AR AL WER 1,
3 #@RIAMFFATT CKD MEMHAR

ARSI LR, 16 CKD i &0 i 2 i Ak

#z 1 @WEIEIMFATT CKD B{ERHLE
Table 1 Mechanism of invigorating ¢i and blood activation formula in treatment of CKD
PRI EkuRSi L iEP ST SCHR
DKD Il ~ #NHEFHZHESEMEZSE B, fik HbAlc. TNF-a. IL-6. JREEAHRMERS | 33
vV i
DKD IR FRRE. Bk HbAlc. TNF-g. IL-2. IL-8. IL-4. 24 h JRE % | 34
DKD IV S # iz s FegE. VMR, SGEMRAEY: HbAle. SHERE. LDL. £MZE. 24h KHEARAE 35
% |, HDL !
DKD SERMEGEL YIRS Pt B M ICAM-1. MCP-1. 2I%iE. RuEAEA% 36
B DKD sk 44 % gk ierdEf TGF-pl. VEGF. MCP-1. IL-18. 24 h JRE A E 8% | 37
DKD WSS Weks. g, PSR HbAlc. TNF-a. IL-6. . 24h JREA% |, GSH-Px. 38
SOD ¢
DKD SR ST gk, Bk, FIEMLRIE  HbAlc, TNF-o. IL-8. H_f% |, SODt 39
DKD Mk SEM G AR IIE BERE. TTAFRMBEE HbAlc, MAEER. LDL. MR MMEMHER. Angll. 24 40
JR~ ARAE FUBRE 55 hJREAEES |, HDL
BILEERH  SEMIEZ IS BEIE. EAR RWEAEA. Cys-C% |, eGFR 45
f R AN B RO A SRR PR CCEmE N EIIRE RMEAKRA. Cys-Cy ET-1% 46
(EEiRLf] AL 4
E LR R SEANE TR SRS PR R, iR, BeEmE SJHERE, LDL. TNF-o. IL-6. ET-1. MBHE2%, — 47
EE BR . PTHEARITES W T ANE
ZERME FREMRASSNERE bk, SCENENKIIAE  TNF-o. 1L-6. ET-1. 24 h JRIE A K AHEES] 48
(=80 I
[PEMNE ERERES FEIE SREALMEL SR Cys-Co . M/MRUERR. 24h REAZE|, —HMHE. 49
(=80 PR DiRE NOS. SOD t
JREER SRR HAR 24h JREHA], eGFR 1 53
CGN BREE GRS iR IL-1, IL-1B. VEGF. 24 h JREA%| 54
IgA B vk HMILA S gk piageie MCP-1. EWG4NaRzhMEIRTF. TGF-pl. 24h JREAZ%] 55
“7 Fon bl “” o) FIA, FHE HbAle-BEfbm4IZEH LDL-KFENEEE HDL-mEENEEA

“1”means increase

lipoprotein

“|”means decrease, same as belows HbAlc-glycosylated hemoglobin Alc LDL-low-density lipoprotein HDL-high-density
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RIS JE S N AR B AL B R IR 2, 2
55 M8 P R DhRekets . 2 40 Bt AT E 30 e iG &
TR ER AR, T 5] AR /N IR e 5% £ M
YA SEE— D IR B R0, & AR R FAH ELE e
BT BUE I 2k e (16-18.56-581 - S0 £ W AN ¢
RER VIS, —FH AMUAES M . BRI AT
PIw KA PR HEEH, 825 7 CKD 1)
o B EE I AR -6, A 44 Rl A S 1R B D BRuE
PrbE4sifn, Mm-SEE K. miTaRy, &
FRRAE s B ) SO I B 4155 R B R 3R, T
DIfEst CKD e m O s HF LR D
PREE A IEH 2@l B NVE B R, HEA
PRIFFBAFAE 22001 — o B AR 2L, JF il
O JORE SN AN TR 5 21 A S B /INERBEAL, - 51 S
JE£F AL 1031,

WEAERTFTIESE, DA ROR AN TZ RES 2L
H AR AR, H0H] 22 Fh g B R b A RO
RAEINE, FEEE ML N D RERRRGOd, 53l
i 25 B ke 4 FH = 22 5 4] 5 8 P R of /AR
555 A B IR B ORS), T IRARRH Fi B, LA
P B2 AT T E A2 R TE SRE S A R 1R O B PR
2, EAS e N s A BAE A, JGH2
FLANRL I RS BRI ROE ) rhL IR L0e0T 25 |
REFERBAIT FEUESE, &0 L2454 T dl o o5 e &
A S ML N B D RERERS, 0 28 RE A SCE TE 3R
R, 110 1) A 240 R 1 R U 4 4 A S5 B 2 i A,
Xt CKD 2GS 1EH .
3.1 HEIE AR

Liu Z8 O8I0 50 KR I A 5 2R A7 (3 ¢
7) 0] [ DKD K5 A B /K-F, $2 5 SOD Al GSH-
Px /KF, J [ e e A A RR 15 AT, $or
A I 77 AT DA i v e SR A T ) R A T AT
il A TR . R P A OO 5 v oL K BRIE
S, 2 A I I 7 30 e O B IR T AL B 1
(adenylate activated protein kinase, AMPK) /JTERE
HFTA T 3 (sirtuin3, SIRT3) {5 5@, L
M s UK, R IL-17. TL-6 55 RAE T
IR, PR LRI AGFE L - i R R 4ESE U T 5%
U IS R A EN W) LIRSS, IR 2 VA AR 1137 4y
) 308 0 1) R SO R A 6 SR 7 ) 52 A O G Y T
WA A Y R B9 IR SR Tl 4/ M SR I AMPPKY
o SE A A S TS Z AR y FEBOE BT -1a
( peroxisome

proliferator-activated  receptor y

coactivator-la, PGC-la) 155 HEFE DKD KR
BRAA LY R AR RN BN, RIS L
T AR 2R R R D RERRAS . A S AR EGE B R
B RE

PLEWFFRRIT, 28005 7 Aef% il AMPK/
PGC-1a 1 AMPK/SIRT3 %515 5 % B A 1 4K
°F, &% SOD. GSH-Px i LB ZRIA, MM
R, AR IECRAER, LI AT RE S
B AR D RE PR AT AT K
3.2 HIRIRAIER

MA@t DKD /N R AR I, IRk EH
& Tz @i A% A F-«B  (nuclear factor-
kB, NF-«B) {55, #2m NF-«Bo #if]&EH
(inhibitor of NF-xBa, IxBa) HIRIA, FABEERL
IkBa 1 NF-«B ({5 HRIE XL, BN
TNF-a.. IL-1B. MCP-1 %5 % K7 [ 3Rk, @i 4
il 2 0E e B AR BVR ST AR o 8 R BN SR IR Mg v 70
SEUA 53 e A Y RIS DSBS U S, B R ST
L] NF-«B )34, il MCP-1 fl TNF-a 7K°F,
MRS E B I CRAE R o R S R USRIV S 0lE
TR P RTAR AR S [ REIESIE, 2 S I 7 e 4 )
NF-«kB/NOD #3 #4 #4545 #4380 5¢ 8 5 3(NOD-
like receptor pyrin domain containing 3, NLRP3) {5
“TiEE%, i NLRP3 SAE/MATEE A2 NLRP3. I
ToFIRBE S FEER 1 Capoptosis-associated speck-like
protein, ASC) FI:Ht 2 IR R & 2 BR £ 11 -3 (cystein-
asparate protease-3, Caspase-3), MMIIEPRIMLE AN K
SHMOFNE IEZH LR, s ol A I ] s i f] 28
iE S5 DR I o

RIRBFUUESE, S L7 A] DU S A NF-
kB/NLRP3 {55, P& TNF-a. IL-1B. MCP-1
SFRRERFFRIE, WIS BB I ) ORGP FH
3.3 HEMEANKINEERR

il S U738 I £h ROV S I A R R UE
82, AMPHIE iz P RE A8 I0E £ U R /eNOS/— %k
BAE TEM, EEIHER. eNOS M—H b A&
ik, AFICGEME N K IEE/ER- . Chen Z5U8IHI
Zhang ZEONE RS SZIGIESE,  #MRHIE 103753 )8
AT SIRT1 FHAH MM 5 8 S (extracellular
signal-regulated kinase, ERK) 1/2 il L I8 L
Y1 Hf R B A G, T B PR3 L P9 R AR
Lin S80I A WA T 5 24 S A iz AN e 2
b IE S R B A A, ] 2 EA O
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PR IME 5K /g, B2 os M8 A R D) e AT 1
o T Gong ZFBUHIE S 4 =4I L% B LG5 N K T
AelEAT, HALHIW BT eNOS FE Al B
(protein kinase B, Akt) FIBERRAL, Hhn—A L&)
TR

Zx b, wRAUE IR DAIE I R R AR IR UL 3-
WG/ Akt/eNOS/— LA 51 F/eNOS/—F LA
A ERK1/2 855 5idik, (et —2 A,
5 M8 A i 6~ LA T i A AN B
NI 03 L8 A B2 T RERRRS , A4 B IR ORAP VR H
3.4 {RiFELERE

A 5T DKD KA HE E =LA 7
20D FTHRM, 207 RES R 24, A
(i1 SV e = T p 5 G ) W NG s 7]
TEE 2 UM Iz A FEARIE S T AH SR EE 1. $ o
SEBCSSHE I 2 A A SIS, IR L RE g I
ok A A A S B B A BAE & B (thioredoxin
interacting protein, TXNIP ) /NLRP3/jH ¥ & D
(gasdermin D, GSDMD) F15Z 440 EHLAE FH & F s
1 (receptor interacting protein kinase 1, RIPKI) /
RIPK3/IRA 2 W X 48R £ 1 (mixed lineage kinase
domain-like protein, MLKL) 155 1@ %, 1] '5 %
TN RN 29 e N, N TNF-a IL-18 F 1L-18 %5
D el P e G [N SN o e e N = R A S €= v
E3H PGC-1a FH & H mRNA (3%, I 2240
MOAET. . AHOCZE RS, o U0 I 77 Re g i o4
LRARDIRERERS, H0H| SOEF AT, MImfr
#* DKD K2 2Hf.

DL B w70 3R B, & 00 I 77 W] 38 a0
TXNIP/NLRP3/GSDMD #1 RIPK1/RIPK3/MLKL %5
ET IR, A SNE S S AN, AT A 2
SRR A0 A A AR T R 4R RS /N BRYE I B
35 MBHEAHEL

Wang S5 SSUHI 1 iy S5 (878813 1o 4% Py FAA A1 2 56
WESE, 28 7 8 H0H] Wnt/B-catenin 15 58 2%
A NLRP3 #AE/MATENE, $2m E-SFiEERIX,
PR a-FIENIENEE (a-smooth muscle actin, a-
SMA). B-catenin 1 TGF-B1 )KL, 45 H KM E
A L7 RT3 A B N b R A TR 78 5 A
T B AT 464 . Zhao Z5IF1 Zhang 2510 {4
N AMA SN SEES [FFEAS 3] TAHRIRZ58, AR
AL IE A4 NF-«B F1 TGF-B1/Smads {5 5l %%, 4
il S PR A A 4EAAH G 4B AR TGF-B1. Smad3 Al

a-SMA 2 [1FRIL, FHHM T kB Bl (1B kinase,
IKK) 1 Smad5 ik, &5 H 30 25 <0 7 @i i
il A IE SN B B /N B R AN B TR TR R A4k, B
S A 5T AR 2R, AT A1) B I A A R U

gR b, 28 A0E I 77 AT LAE A ] Wnt/B-catenin.
NF-kB I TGF-B1/Smads %/ T i@, IRE LR
KRG B, TR IE S IECRAEH -
3.6 REZEBR

HARZEH CKD KRB EY. &A
PREEWGHE— D400 R A0M, TN = 0E S BT LA A
Fe AN T REREAS, Rk, 8 R EIRIT CKD (1)
BEZ . wAIEIMTTRER B E D E AR,
B W Ry 4 FRL8-73.75,82-85.87.89] ) 35 S0 Il 75 7697 CKD
BT K (A5 5 @ B FOA L) Lk 2 A 1.
4 HESRE

BEAE I B PR S5 AR 1 0 I 2 1R
RS, DS T EMRER AR . BRE
SERBEE PRI PENEZRIRERRZG ) 2 N, )
K T KREFHNEFERE, HARDEFK
DKD. & L% B S A AR g B R =, 3
PR B DA 80% 1 28 AR 5 A5 3 2 H A PR
R B = G I RO, B I R ] ) AN 7 3
%, SMAPINA R SAHERR BRI,
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Table 2 Signaling pathways involved in treatment of CKD by invigorating ¢i and blood activation formula
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Fig. 1 Mechanism of invigorating ¢i and blood activation formula in treating CKD

SR EE s R IV, et s L7 O HE R $
PEOESCAPRIE LR 2 3R (3) R 25X B B 1 IR
ANE LT AEAL 505 TR A AR OO 3 xS
175 R HABT IR BRI 7T, 5 BB
A, GHERENVEAEER, AEIEAEA 2
AT IR FT AR 8 S 1L 75 36 7 AR DL 35
(4) FERRARR TEI R b, oo B8 R AR A AU
SIRAWEAL, RE AR - ols],
BAECGE I RO PR ey & A SRR 2

R [ BiE R S

SE

(1]

(2]

(3]

(4]

(5]

Glassock R J, Warnock D G, Delanaye P. The global
burden of chronic kidney disease: Estimates, variability
and pitfalls [J]. Nat Rev Nephrol, 2017, 13(2): 104-114.
Bello AK, Levin A, Tonelli M, et al. Assessment of global
kidney health care status [J]. JAMA, 2017, 317(18): 1864.
Zhang L X, Wang F, Wang L, et al. Prevalence of chronic
kidney disease in China: A cross-sectional survey [J].
Lancet, 2012, 379(9818): 815-822.

Cheung A K, Rahman M, Reboussin D M, et al. Effects of
intensive BP control in CKD [J]. J Am Soc Nephrol, 2017,
28(9): 2812-2823.

Obi Y, Kalantar-Zadeh K, Shintani A, et al. Estimated
glomerular filtration rate and the risk-benefit profile of

intensive blood pressure control amongst nondiabetic

(6]

(7]

(8]

(9]

[10]

[11]

[12]

patients: A post hoc analysis of a randomized clinical trial
[1]. J Intern Med, 2018, 283(3): 314-327.

Zheng Y, Tang L, Zhang W G, et al. Applying the new
intensive blood pressure categories to a nondialysis
chronic kidney disease population: The prevalence,
awareness and treatment rates in chronic kidney disease
patients with hypertension in China survey [J]. Nephrol
Dial Transplant, 2020, 35(1): 155-161.

M.  Aldosterone
pharmacological perspective [J]. Hypertens Res, 2022,
45(6): 967-975.

Ben Salem C, Badreddine A, Fathallah N, et al. Drug-
induced hyperkalemia [J]. Drug Saf, 2014, 37(9): 677-692.
Ali Khan M, Kassianos A J, Hoy W E, et al. Promoting
plant-based therapies for chronic kidney disease [J]. J Evid
Med, 2022, 27:

Mogi breakthrough  from a

Based  Complementary  Altern
2515690X2210796.

Wang Y L, Feng Y, Li M M, et al. Traditional Chinese
medicine in the treatment of chronic kidney diseases:
Theories, applications, and mechanisms [J]. Front
Pharmacol, 2022, 13: 917975.

ELEER, RN, RRULHE, SF. s SR IR R R TT
i AR ZE 1 2 I IR Meta 4387 [J]. HREZY, 2021,
52(21): 6637-6647.

TRRIA, M, )%, & af R IIT KRR T
e Lo 9 4o 717 36 B AR LSRR UE 1R U AL R e [J].
rR A B 226 3, 2023, 38(2): 881-886.



¢E % 2023F 128 $54% B 248 Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 24

* 8249 -

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

WAL, JR0n3s, BLE. e AR A 1 9 v B2 I R S
FERF (2021) [J]. HHEAEFIE, 2023, 26(6): 647-659.
BEM, XU, 27 BRI E R ERIERE ]
o R IACEREEE, 2011, 9(4): 151-153.
Yamaguchi J, Tanaka T, Nangaku M. Recent advances in
understanding of chronic  kidney disease [J].
F1000Research, 2015, 4: F1000 Faculty Rev-1212.
Romagnani P, Remuzzi G, Glassock R, et al. Chronic
kidney disease [J]. Nat Rev Dis Primers, 2017, 3: 17088.
Webster A C, Nagler E V, Morton R L, et al. Chronic
kidney disease [J]. Lancet, 2017, 389(10075): 1238-1252.
FAW, Alael), ARE. st PEERY M.
st E PR 2 R, 2013: 23.

P, DB, g, S BT RS R =404
P B AE A G v R 2 5 0 R TR ) 22 Hh o
Fo [J]. P EH TS A R A&, 2019, 20(11): 959-
963.

R, BRARLL, PR, S 18RRI h B AR 2R T K
HNEZRAGHEL R (1] AR —REE
254K, 2019, 21(6): 1068-1074.

B, FEEC, SIS, S 237 4 Im PR THE R R R
HHEIUEEER S 0] hEREZET], 2016,
34(2): 332-335.

WytEte, B Ems, Bl 12K G A #aia 7 18 1k
BB KA ad 1] hHEPESRE, 2018,
33(11): 4968-4971.

e, BB, fR3E, & EEERITKK THIRIABIT
CKD3 JAHZ M 7L [J]. AR FEAR— PRI
Ak, 2022, 24(4): 1707-1715.

R R, 1R, Bk, 55 ANFENRERY & i i B b 254
JIMI 2R (7], HRiE, 2020, 42(3): 813-816.
sy, 5, FEmE, % 5T s R AR
B 24 367 B s o R 2 AR I T (0], TR SR g
AR—rr B2 ARk, 2022, 24(10): 3949-3957.

s, (I 2 BUBEIRIEBR IR (2020 £ERR)) i3
SRR 7). AEREIRF A4, 2021, 13(4): 301-304.

wI, T, s BERRR S IR SE I AR RNA
W 25 )l R s AE vh 25 TR BIE T (0], b R, 2023,
54(2): 620-630.

Lin Y C, Chang Y H, Yang S Y, et al. Update of
pathophysiology and management of diabetic kidney
disease [J]. J Formos Med Assoc, 2018, 117(8): 662-675.
Sugahara M, Pak W L W, Tanaka T, et al. Update on
diagnosis, pathophysiology, and management of diabetic
kidney disease [J]. Nephrology, 2021, 26(6): 491-500.
Zhu ZY, Zhang Q, Liu L, et al. Clinical efficacy and safety
of astragalus injection combined with ACEI/ARB in the

treatment of diabetic kidney disease: Protocol for a

[31]

(32]

(33]

[34]

(35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

systematic review and Meta-analysis [J]. Medicine, 2022,
101(49): 31490.

Zhang L, Shergis J L, Yang L H, et al. Astragalus
membranaceus (Huangqi) as adjunctive therapy for
diabetic kidney disease: An updated systematic review and
Meta-analysis [J]. J Ethnopharmacol, 2019, 239: 111921.
Li G J, Ai B C, Zhang W H, et al. Efficacy and safety of
astragalus injection combined with Western medicine in
the treatment of early diabetic nephropathy: A protocol for
systematic review and Meta-analysis [J]. Medicine, 2021,
100(12): €25096.

EHE, BN, B3R, & AHELHE S KRBT
O TI-IV A PRI B 95 Dl PR RO B /INE 473 £
TRYER [J]. ThEZ, 2023, 54(16): 5289-5295.

Chen D, Huang D, Hu T T, ef al. Efficacy of restricting
dietary protein intake combined with Buyang Huanwu
Decoction in treating diabetic nephropathy and its effect on
patients’ inflammatory factor levels [J]. Evid Based
Complementary Altern Med, 2021, 2021: 1-6.

Frgid, BERE, 3. SR NEGRIT M
REMUFHIERE IR B IV BIIRRBES (7). e BEgy
2211, 2019, 37(12): 3026-3029.

32, kBN, SAA. SECHLIE ISP 2 R
PRI B 9 (8 I SORE R 7 B T RE BRI A B 2
[7]. BURH UL 45 4 4478, 2019, 28(36): 4059-4062.
TR, WA, ki, S omek A ingiaT 2 B
B PRI B 3 R LA R RE RS B EZD BERISE A [J].
rh et B2 245 501 2021, 39(4): 150-153.

WK E, EANE, B, 5. WM WA DKD
(CKD3 ) BHFAMSNBRE . b RIS B T RE
pisema [J]. FEHTEES S SRR E, 2020, 21(6):
497-500.

M2z, BrEf, BKE. SERMBEHIE B S]E
PRI 95 5858 DR SR R TSRS 1 R
[J1. "Z5%4, 2022, 45(11): 2760-2763.

KR, EFF, S, 5 OIS R E G T A B
IS BRI R PRI B BT S B TRe . REARAR
W (7], EBREE ¥ E, 2022, 32(10): 47-52.
Fe L 9 12 v I R R B e L R 12
W AN YE T L K FER (2022) [J]. Hr e I R 4 A,
2022, 30(4): 307-317.

Kao T W, Huang C C. Blood pressure management and
renal protection: Revisiting hypertensive nephropathy [J].
J Chin Med Assoc, 2021, 84(10): 911-916.

Seccia T M, Caroccia B, Calo L A. Hypertensive
nephropathy. Moving from classic to emerging
pathogenetic mechanisms [J]. J Hypertens, 2017, 35(2):
205-212.



= 8250

¢E % 2023F 128 $54% B 248 Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 24

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

Xu Z C, Qian L C, Niu R, et al. Efficacy of Huangqi
injection in the treatment of hypertensive nephropathy: A
systematic review and Meta-analysis [J]. Front Med, 2022,
9: 838256.

WS, G, #I5, & SR IS 1 2576
I e ML R G R AL (0], LT PR &, 2017,
44(8): 1697-1699.

A, A, RBH. RO MR ORI A A e I
5 R 455 B AN L CysC. IMD. FGF23. APN,
ET-1. CGRP 1520 [J]. Zj#t, 2019, 42(6): 1421-1424.
FHg, EEE, DRRIE, 5. SIANERURI IR A
o L ST A1 R A AT R A TR AR
TRARAISEI [J]. P2 E SRR, 2019, 35(6): 159-
162.

A, XM, XEE. mKEKE TS NSRS
X S A v L P R T R A AR PR R T RS [T,
M E 2RI E, 2020, 40(16): 3493-3495.

W, BB, BRIRE, . WIS &ML
SEEN TS EME S R B E R (1] KEDEY
K2R, 2018, 34(3): 501-504.

Floege J, Amann K. Primary glomerulonephritides [J].
Lancet, 2016, 387(10032): 2036-2048.
W G, Johnson R .
glomerulonephritis: Roles of infection and autoimmunity
[7]. Kidney Int, 2014, 86(5): 905-914.

RFME, BROG, LR, & ZEMBEHNEIGITE
PEENERE 1 Meta 08 a8 e 510 (9],
75,2018, 29(12): 1697-1701.

Chen Y P, Deng Y Y, Ni Z H, et al. Efficacy and safety of

traditional Chinese medicine (Shenqi particle) for patients

Couser The etiology of

with idiopathic membranous nephropathy: A multicenter
randomized controlled clinical trial [J]. Am J Kidney Dis,
2013, 62(6): 1068-1076.

KL, AR, w2, S B REE G R I EM AR
ST B NER Y R IRYT OB IL-1B IL-1 & VEGF
KFRIsZm [J]. A EZ2ET, 2021, 39(5): 213-
216.

BN, REfRAE, PR, & ek ISRz T 1gA
VR IR IE R A PR IR PRI 7T (0], B st
PR 25 K24, 2015, 38(8): 573-576.

Duni A, Liakopoulos V, Roumeliotis S, et al. Oxidative
stress in the pathogenesis and evolution of chronic kidney
disease: Untangling Ariadne’s thread [J]. Int J Mol Sci,
2019, 20(15): 3711.

Mihai S, Codrici E, Popescu I D, ef al. Inflammation-
related mechanisms in chronic kidney disease prediction,
progression, and outcome [J]. J Immunol Res, 2018, 2018:
1-16.

(58]

[59]

[60]

[61]

(62]

[63]

(64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

FuY, Xiang Y, Li H L, et al. Inflammation in kidney repair:
Mechanism and therapeutic potential [J]. Pharmacol Ther,
2022, 237: 108240.

Furman D, Campisi J, Verdin E, et al. Chronic
inflammation in the etiology of disease across the life span
[J]. Nat Med, 2019, 25(12): 1822-1832.

Gusev E, Solomatina L, Zhuravleva Y, et al. The
pathogenesis of end-stage renal disease from the
standpoint of the theory of general pathological processes
of inflammation [J]. Int J Mol Sci, 2021, 22(21): 11453.
Jung S W, Moon J Y. The role of inflammation in diabetic
kidney disease [J]. Korean J Intern Med, 2021, 36(4): 753-
766.

Krzeminska J, Wronka M, Mtynarska E, et al. Arterial
hypertension-oxidative
Antioxidants, 2022, 11(1): 172.

Sharma S, Smyth B. From proteinuria to fibrosis: An

stress and inflammation [J].

update on pathophysiology and treatment options [J].
Kidney Blood Press Res, 2021, 46(4): 411-420.

RAW, BE, Z50°F. FT %24 AR I EIRYT
B B AR FOMLARD [J]. Hh 24, 2020, 51(11): 2988-
2996.

VERRGR, TR, & MR8 5 PR v 7 B0 Al 4 A R
FERRE [J]. HEBPEELGRE, 2023, 43(2): 254-
256.

Gerhardt T, Ley K. Monocyte trafficking across the vessel
wall [J]. Cardiovasc Res, 2015, 107(3): 321-330.

Shao Y, Saredy J, Yang W Y, et al. Vascular endothelial
cells and innate immunity [J]. Arterioscler Thromb Vasc
Biol, 2020, 40(6): e138-¢152.

Liu B S, Miao J X, Peng M F, et al. Effect of 3: 7 ratio of
Astragalus total saponins and curcumin on the diabetic
nephropathy rats model [J]. Saudi J Biol Sci, 2019, 26(1):
188-194.

RigM, WIS, RALRE, 5. 00k M 37 4 1
AMPK/SIRT3 38 i 2535 v MU B% AL 2 (9], DY
JIHREE, 2022, 40(9): 67-72.

SR YE, BUUE, BEMEAR, A RO M LK% 70 Bl AR
93 993 K BB 441 RAGE/NOX4/ROS 55 5l % S A4k
R (7], BER RS sq: HRBR R SRR,
2022, 43(3): 244-255.

T, B, EIRN, SOk VTR Iz 3 R
TR AMPK J% PGC-lo [FIREE JAHICAE LAY (7.
B R AR EEESIR, 2023, 44(2): 147-
156.

B, sk, SKIE R, 5. FFHIE T vk e g 4]
FOMEMNET 2 A SO B A3 B /) BB A (0], o
SEEG TSR, 2022, 28(24): 114-121.



¢E % 2023F 128 $54% B 248 Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 24

* 8251

[73]

[74]

[75]

[76]

[77]

(78]

[79]

[80]

[81]

(82]

AR, SR IRIBI. B ECTE S VBOGH il s 903 K B R R
REAT BRI HEHR R RIL AR [J]. v L PR 2 2 2 0
£, 2019, 35(2): 150-153.

HEBT5, KRB, T RSN mHEN 1B/
B LA NF-«B RIEMIFEM [1]. REEHEZ RS
23], 2016, 35(4): 253-257.

KR, EICHE, BN, % BRI KHE R
I 3 ) NLRP3 SE /AT A 250 B PR 9 4 S 46
WAL [7]. A SIEIK, 2022, 38(1): 31-35.

A, B, BRI, 45 2T NF-xB/NLRP3 {55
T B PRSI Tz 0 N 7 K 1A B 400 J 8 O A
7). B2 EERZ, 2022, 33(8): 1868-1871.

fhtf, Ed, SKILAE. AMBHIE Tz e A 3K AR
FE CaM/NO {5 S8 T-HTFL (1], I THhEEAE,
2016, 43(4): 852-855.

Chen G, Wu L, Deng C Q. The effects of Buyang Huanwu
Decoction and its effective components on proliferation-
related factors and ERK1/2 signal transduction pathway in
cultured vascular smooth muscle cells [J]. J
Ethnopharmacol, 2011, 135(1): 7-14.

Zhang L, Wei C S, Ruan Y J, ef al. Serum containing
Buyang Huanwu Decoction prevents age-associated
migration and invasion of human vascular smooth muscle
cells by up regulating SIRT1 expression [J]. BioScience
Trends, 2018, 12(3): 282-290.

Lin P L, Li Z C, Xie R F, et al. Compatibility study of
Danggui Buxue Tang on chemical ingredients,
angiogenesis and endothelial function [J]. Sci Rep, 2017,
7:45111.

Gong A, Lau K, Zhang L, et al. Danggui Buxue Tang,
Chinese herbal decoction containing Astragali Radix and
Angelicae Sinensis Radix, induces production of nitric
oxide in endothelial cells: Signaling mediated by
phosphorylation of endothelial nitric oxide synthase [J].
Planta Med, 2016, 82(5): 418-423.

BT, WRME, WHAE, S5 a0 BT B R

(83]

(84]

[85]

(86]

(87]

(88]

[89]

[90]

[91]

TGRS SR IR 7T (], PR PR 25 oA ), 2019,
37(3): 583-585.

HORA, i, PhER, 4% ZEAMILE T miRNA-21
VA% B W R 5 S R B K B T BRI AT D).
IS [ 2 [ 24, 2019, 30(2): 282-286.

U, REMESR, K SC, 4. HET TXNIP/NLRP3/
GSDMD {55 I8 BEER T 249 VA 0L 373 %05 4 FR 9 B K B
AR AR TSR (0], th S IR T R A AR, 2022,
28(3): 49-57.

Brul, skodsc, R, %, T RIPKI/RIPK3/
MLKL {55 38 BRI =4 M L2 068 i PRI 9 K B A2
20 M B3 05 B RE L [J]. op SR T AR R AR 2022,
28(3): 41-48.
Wang LN, Ma J W, Guo C X, et al. Danggui Buxue Tang
attenuates tubulointerstitial fibrosis via suppressing
NLRP3 inflammasome in a rat model of unilateral ureteral
obstruction [J]. BioMed Res Int, 2016, 2016: 1-12.
b, BB, WAL S AR LGS S R
SRR PRI B9 /0N B /N T 5T £ AL R T B Ll
W [J]. "hEEZh, 2022, 53(2): 470-477.
e, JEL, FESLT5, 4. AMHIE TGS S R B
B 25 M5 X s S 3 NN L B AR PR 8] 78 TR
RIS S AL 58 [J]. v R R R R A AR
2022, 28(8): 1290-1295.
Zhao Y, Wang X, Ling G U, et al. Efficacy of Danggui
Buxue Decoction on diabetic nephropathy-induced renal
fibrosis in rats and possible mechanism [J]. J Tradit Chin
Med, 2023, 43(3): 507-513.
Zhang R, Han X A, Huang T, et al. Danggui Buxue Tang
inhibited mesangial cell proliferation and extracellular
matrix accumulation through GASS5/NF-«kB pathway [J].
Biosci Rep, 2019, 39(10): BSR20181740.
Saran R, Robinson B, Abbott K C, et al. US renal data
system 2019 annual data report: Epidemiology of kidney
disease in the United States [J]. Am J Kidney Dis, 2020,
75(Suppl 1): A6-AT7.

[Frfemit REx]



