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Abstract

Traditional Chinese medicine considers “kidney deficiency and blood stasis” as the key pathogenesis
of Diabetic Kidney Disease (DKD). Kidney is the main sealing and storage, water and fluid metabo-
lism, its function and Mitochondria-Associated endoplasmic reticulum Membranes (MAMs) are re-
lated to the energy metabolism of the body, and physiologically related to the balance of the body’s
energy metabolism; Pathologically, the deficiency of essence and qi and the congestion of water-
dampness caused by kidney deficiency coincide with the mitochondrial energy metabolism disor-
der and the metabolic toxic products produced by endoplasmic reticulum stress. When the inability
to promote kidney deficiency leads to internalization of blood stasis and paralysis of the kidney
channels by blood stasis, DKD will progress to the syndrome of “kidney deficiency and blood stasis”.
MAMs dysregulation is an important factor accelerating renal injury in DKD, and the pathological
cycle of “essence depletion and stasis” formed by renal deficiency and blood stasis is intrinsically
related to the cellular metabolic disorders and oxidative damage mediated by MAMs. Therefore, by
revealing the relationship between the pathogenesis of “kidney deficiency and blood stasis” and
MAMs, and practicing the treatment of “tonifying the kidney and activating the blood” with the Wuweizi-
Danshen medicinal pairing, we can provide the theoretical basis for the combination of traditional
Chinese and Western medicines to regulate the metabolic imbalance of DKD and to target the inter-
vention.
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1. 51§

B PRI 5 9 (Diabetic Kidney Disease, DKD) & K FR T 55 ™ B UL HAOREZ —, IUAEATS R 2 2R
5 J%i(End-Stage Renal Disease, ESRD) ¥ 25 K[ 1], AT F8E f7x, DKD FERE FRp B i) 0 %
FReThmy, XA IT M RGOk T E KK (2], HEEZINA “ BRI /& DKD Wiz Lhibl, B35
REWSAG R, RSN TR, AR NZE IR LA BE, TR “RE - 87 BLE5 R 3% R3] BARHEAT
FMH, 2R - PN 25 R4 4 BB (Mitochondria- Associated endoplasmic reticulum Membranes, MAMs) ) 2% il
s DKD WIRBREAFE[4]-[6]. T+ S5PFSAENTERIGST DKD M MANT, A MR, 580
MARHE , — 25 Wip [ T AR AR FE[ 7] 0 B F0 3 W T A 2 B2 i 73 il 1 755 OPAT/MFN2 B3 2R bR i,
M-S R T4 I & 55 A58 1 78 (Glucose-Regulated Protein 78, GRP78) /™5 [ A Jii X N 8%
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(Endoplasmic Reticulum Stress, ERS), FL[RI4ERF MAMs 458 5¢ 8417 [8]. Mk, 3T “B i ” #ig,
AR TP KT - PFS 250 v RE BT 1A MAMs sha& P, M DKD “kE - 387 fmiLEcte, A
RS H 22 24 22 #5511 DKD 173 WL S8 it 96 £ 2

2. “BEMAR" REEKREERHRIIXE

DKD fEH EE i #E B VI 44, S HimRERIL, WS T R ORI COKERT “REDT T 4E
TWWE[9], WEIRIEFIRNLE S, VEARETIARSE, H U E BT AR A[3]. (R « NS
W) il R, B, BERZA, RAw”, WHRAREMAAR KT, BAIEAMAER. KFH
AEFAR P EERR[10]. B K, ERFARET ANAKBACH T 11]. 15d0 CGRIF « R i
CEFOKINE, FEW. 7 AEEEAEBRGET, BRI, I IRE L, Al e A Y 4 B K
AW, ZERF RN KR AT 12]. B0, EAERE, BRI, BORTC R W IIRAE A IR, B AA
HESN MBS AT HIME R, AT ORAE ML RAE RS N IR 3 A . 45 B R, DU A, LSS D el 25 LR
FR T RE, ANREF ML, RO RA L BIHRESS, o fEsiptasT, rIEmpuaiTiisg,
MBLIHE 2 R[13]. 1RG0 CGREEEH) idd: A RMPPFCR M, BN, N2, SR
AN, REWITEA AN & . 7 [14] CEEAMRSEE) TRfal:  “ou bR, DANBEA T IR, (Mg E s By
e 7 (151X LEHRIR 15 R 5 MR LM R B OC R . BEAh, BN E . BT AE . AR, i
ANTESER AT SR A B IR IR, B KOS AT AN, S B R 4%, H A S| DKD [16].

3. “IEEmMAE ThgekES MAMs B9iEXEM

AR A TR B, MAMs PR RGN B0 WA L5 1), TEAS B TS, e ARuiAI A
A BB T B O AER[17]0 X — RN BB EE “ 8 R R ” BRI 2T HLH B 7 20l f . 4
Figk 5 N B E I MAMs 2R 51 - DhRERRER, ASCANX SHhEMIgh “BRERZA” 5 “Mh
A B MER DX R EAHRET, MAMs P oy s ) & 3T & D RE 5 ki
(IRE S A LI RE, 4EFEGE A P AL SR P A A RE AR ARAS[18] X HEE “Himiks, FAWEKE” 1
AEFIDIREAHW) G o SRS MAMSs S5 RIBR H I, 33 ERS 520K DI Re SR g B G [19]. X F 2
FIUNFSE 5200 % (Reactive Oxygen Species, ROS)id & P24 Fl ATP & ikt [20], LI sbyp
MRS CE IR uE RS IR AL A A RE E AN A R IR R R I A A M. A
R, TE1E %S B (Chronic Kidney Disease, CKD)A& It FEH, MAMs /S HIZERiAA - P JoiE 938 TH RS
PR SE, SR JE 5 % BRI IX L DL S D AL B R )
Ak (Superoxide Dismutase, SOD)iF 4 FEKZE[21], 1T 5 BRI IS 2 £EFE ERS br&E4) GRP78 F£ik i
[22], DA bRIXfp “280 - DhEe” XEBG PR EREIE, SR BB, HmpBE” FRALE AR I R
K. IWIrFJZTHE, MAMs DIRekaEng 5] & 1) 8 A0 R S NG N R . — 71, ERS 8 JLEE R oK
i (Inositol-Requiring Enzyme 1a, IRE1a)iB B¥5E NADPH & 4bEE, S8 ROS B K[20]; H— M, =H
Ao AR R R A S DN A 5 X R AT A 23], XA A BEI-ERS 7 B IE A
5 “CHEEBEUE, WMAEE” R EREIEAAER. EEFEERE, EEF4EEEY, MAMs 45157
WS BN LRRAR 5 W ERE 5 N TN R 3T & 25 1 [ V. (Unfolded Protein Response, UPR)Id & #i5[24], &3
(] {12 3R FL R 41 4 21 B 3% A0 S 41 B #1358 i (Extracellular Matrix, ECM)JTAR[25], 31X — 9 B FE 5 B R I
R “ AT I AL s A ALk o A DG IR 2% 247 B 22 Tl S0 48 7= I B Vi L2 o 2] 1A v 12 s 70 22 R T A
I+ MAMs VM4, WP ZE-1IA RS CHOP JEER4% ERS19 [26] [27], X4 R I R G4 M)
FFEEMIE 7 “B B IH” 5 MAMs DIREREAG I AE G XM “Zobifk - BTN - RIER” iP5 40 i 2%
XPUEHLE], EEE BRI RS AR B SRE RS R TR S . 2R ERTIA, MAMs
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ThREREGPT T 2 e AW Z AL S RIROIn R AN 20 i 20 T 0m S B AR (28], SR ¢ H RS B
W I IRHAAEXT ROGRR -

4. FMEFEILEBIE RS E 7% MAMs

Ff HEA& DKD KR, TR H A MAMs 5% 168 £ PRI HRiE T T, 450RE
St iR, B R BN FHRIT DKD (11 MAMSs 57 AHGHLH BAA 2 E L PRI “F
NFERZA” , ErREHACE S ACThgE, BT RN RORE, AKRRRM T, AR . BT
FRY], MAMs TEANLRIA S AR T, HATH R SRR 2L 2. ERS, 3t
PR e AR A S /NE L BB BRAET 4] [5]. ANEE MVAIEIE “ANEDAREIA, 5 M BARAE ™ A0 1
T, AT MAMSs S 040 B A 0 A o

5. AKF - FSA4E TS B ML EERER R S % MAMs BI4Z 05K
51. B RHE

R IERIRER T, A B 0, BA CRSENRE . s AR ANE T 2. (CREENE)
BH ATTEAANE, BHFEEZRT ,  (FRAREZR) BHYN E&, BH CERA, %Y ER, SR
&, AMNE, sEB, mH TR [29]. 7E DKD JRYTHY, TRl AN E R . BN A, WA RGE
JRE BT EURPRE T A ) 2 1 PR DA SR AR 2L TR S B0 K 30 [31], BUARZG AR Fi 4, k1 s
B TR R IES R E NS B MR R AS) ), RS E OPAL. MFN1/2 Kik. i
ERS Fr&i) GRP78, & kA db/db /N BB AESRG[1], IXLEBTFLENIE 138 “HhERIA” AR AR

B ROIRA N, bk re 2 FEAT S ERS A EAREE, TR “ERS-ZRIAI4 - 2 hE/ AR i 21
Bio PHBYER B AT L 3E AN S S B /N R 40 B 18] 5 #% 4k (Epithelial-Mesenchymal Transition, EMT),
NRLRAAR > 2R A3 JIAH & 1 (Dynamin-related protein 1, Drpl), [FIF) L& & A MEN2, RKE
LRIAR ML EBEVE[32]. BANYLIRER I, FR T IR IR mrbd R AL /N BB IEZE 23R ATP A sk
#, ROS KF, IR O B A 2B [33] [34]

ERS 72 DKD 'B§/NER S T2 OB R, Tuvk 7 28I T 1 ERS #5E%) CHOP. e 5k A
4 (Activating Transcription Factor 4, ATF4) & -t K 4§-12 (Cysteinyl aspartate specific proteinase-12,
Caspase-12)1£1L, A8 H i ) M (Unfolded Protein Response, UPR)IT FE s, MM AR 2 40 i 45 1)
FIfE[31]. WAL, FWRTH R AIE Y IREI-XBP1s i@, 4% ERS S0 FHELF4E40[34].

fELE P R FR SR “ B K, BERRAKEE, IARIK” , B S s BRI . kT 7ERhE
(I, FeHE R EEE. HUEPERS TIE IS H0H TGF-p/Smad3 (5 5@, /b B L 4Eubr 54,
ul o-"F15 WWLEN 2 A (alpha-Smooth Muscle Actin, a-SMA). £Fi% & [ (Fibronectin, FN)f{3iA[35]. b4k,
B GE T U JSE K7 W i YR E K F--o (Tumor Necrosis Factor-alpha, TNF-a). H4IIA/ 1 2%-6 (Interleukin-
6, IL-6) F1E AL M= ) i 77— 8% (Malondialdehyde, MDA). 8-¥%3 i 48 % 7 (8-Hydroxy-2’-deoxyguanosine,
8-OHdAG), M5 s MEIRAS[36]-

Zia DL EWEIE, TRTLL“ANEORE” , @2 . 2SS MAMs, MBEEARES. EALRIE
RNE R NS Z TR AYE DKD 1“5 R s A . X — SR A UAIL 7R “IRisRA” IEAE,
AT R IET MAMs 18+ 1) DKD 1697 #2542 4t 7 2k .

5.2. FEIN J9%E
FFBAE TR AR 25 AL E 254, 7€ DKD Mva iy B EEAEH . PEMIILA, DKD #)
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JRELEERIAE T BRI, ML YRR BT IR, RREEA RS A A b
T, Rl B ANBRAEAL AT NE TR AR 4EAL[37]. FEZ2 A0 A, B “IEMmAGIE” MRS, Reigm
T RS RS RE, 2 AR K B ER K . 7E DKD H, PFS s s AR E R, R
ANEREEIDIRAS AV NE BRAEVERLS, TR B DhRE. Ak, FEZSR) “ilgg” DiRcs AR b i
TAEFRRERS . M) /MR RS E ARG, b — AR 7 H R R ENR IR 2% IR[38] [39]. BIARZ L
WHERM, PHER 3 BEVE R AR AR PR IR R B Wi R, AR S E s, AR
WS TA, XL 288, 27 REDI% . PrEfth. A7 MAMs SER, MIMZESE DKD (1)
HERE[40] [41]. IEFEWFFRRIL, MAMs ZELZE DKD HH I SISO 28 5 B RSB IR T . Tan-TIA BEfS 55
EHNH = RS S 0 R AR R, @R MAMs FeE PRI ERS A1 ROS it =R [42]
Ty % B n] B0 AN S R ThRE RS, @IS Nrf2/HO-1 (55 3@ 8, WoRbra bl i tE, R4
L L PR LA T PR AN 3R C BRI, AR E /NER SR AN P 40 52 = BB A5 443 ]

6. AT - AS AN E AR NERE

R AT R A E R O BR 2 —, HSRIE Y Z B P A R BE AR . TRT - M5
DR RARGIR G T IR DAL, AR “ANEIE I YRk B RIFRI ) RGO R . B2 A A
B, H AL ARG R T R B R K L AME S 0 A

6.1. ARFNFEANHEEIER

HHFCIESE, Tk 5FZEMN, HARMEER WS, W Schisandrin B #2216 Jl7iE P-gp HI4MIED)
e, P-gp & FRBMIMEFIEEA, ASTHLYIRIMANAL, KR Ay 8 580 2 oK PR )
2 B (¥ IR WA T E S ot HOR AL, 8 4 R i e B S B0 % o PEZ I PF S B0 » 40 Tanshinone
I AT CYP450 B RGP, Rt CYP3A WAL= A4MfiEFH, IXUREE T Fvk 135 P 43 1R AR 4t
AR, GERILAEA P B TE], TSI AL 7 AT R AN 245 R SR [R] (441 294080 F1 22T SR, XA
FHELAE P LAV DR T 5528 Rl 18] B ELANSORE, - Fuk 7 AR ZO@ L 408 P-gp s/ AME, 110 2 B 3 i 1
A BB B DT BR R [45], ENACT SEIL R R BEAh, XIS EAR FISCHF T —F AR MR R
JTHR I RIS, G SR T OB M B IR AE IR, SR 2580l 7174 RB, AN b ) B st 2 A I
PSRBT ROR[46] 0 IXMAELS BN DRI EAN, 8 B ERA RS “ANRHE I R it T
Yol i

6.2. AYFREHZE = HEIHLH

LR ET, T T 5730 HIE T MAMs I G ASFE TS S, RS A, 2l b E
W TR T E TR kA TR, it FiH OPAT. MFN2 &ah & ARk, HeGEpiiksh i, 1
W ATP A2 [47] [48], NG 74 B 4G Rl AR U B o 2 DU 2 40005k 4 Joi X 82 38, ik ' 1 GRP78.
CHOP %5 ERS FrE, W RITSE AN BEEIE([49], A TG £ AR A A NS 98 0E RN
THEBA)E, ITE MAMs SER0E  “ZeRitk - I R I, LA RO AR AR (R A5 (5 5 . ROS P
1 S E R, AT A HHE T T DKD “ K - 587 S ML Ab ok B2 o R AR 3R AL S 4T i A R

7. Wig
BRI R AR, HEEZ57EIAYT DKD A KM 5. AT “ BB mp” Mie, HidH

W - PHS 230 R MAMs 203 DKD [F1E AL W 7E AL, MAMs DhagRag B S SUr ae A
FAL S SLEOIN R AN B AL TS S B AR, b R B R B A O LA LE R MR R
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HRT - PSS AN TG, Zor . ZAEAIEE MAMs, MBEEACH. SRR, RAESR N SEZ
JEEIKIH%E DKD R ELIERY . SR, BIETCMAECEAN S, W B B sh A RS 2R O B AL B A 4R 2R ol 7
5. ARG — DI TLR T - PEFS 2 A RS PESO EE R S EL 2%, DU LA B R 5
FRIN L, EARGHE R R EIR T 5 MAMs FIAFERRER, Db B 3% AR R FH 3 {1t S 56 44 A2
W3
B O

BUHEEFEE Y LA RLEPA THBOESEERE R Bl “kRTEBHESHE
FAKTARE” AP ARBE LRGSR, ARSI THEPERIRELK . EHMTRER.
SRR T DA (R R 2% 5 & R P P R 5 BRI H 4 52 2023089) 5[ b4 b B2 258 BRI R T
RIWTH (W H %= T2026037) WA FLHR AL 55 850K

EHEWHE

KR TZETEHEFEATAE, RETPAEBERLS P E RS SR IES(2023089); 1]
b8 A 2% 2 /AR TE (T2026037) .
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