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ABSTRACT Objective To investigate the effect and mechanism of Renshen Yangrong Decoction on
skeletal muscle atrophy in rats with chronic renal failure(CRF). Methods The rat model of CRF was es-
tablished by 5/6 nephrectomy. Serum creatinine( SCr) and blood urea nitrogen (BUN) were measured after
8 weeks of operation to determine the success of the model. The successful model rats were randomly di-
vided into model group, Renshen Yangrong Decoction group and Compound «a-Ketoacid Tablets (KA)
group, 9 rats in each group, and another sham operation group (10 rats) was established. After 12 weeks
of treatment, SCr, BUN, serum albumin( Alb) were measured ;tibialis anterior and gastrocnemius muscles
were taken for weighing, fixation and HE staining to observe pathological changes; Western Blot was
used to test the levels of Jagged1-Notch pathway proteins. Results Compared with the control group, the
body weight of the model group was significantly decreased after 4 weeks ( P<0. 01). After 8 weeks, the
levels of SCr and BUN in model rats were increased ( P<0. 01), and Alb level was decreased ( P<0. 01), the
cross sectional area of muscle fibers were decreased ( P<0.01), the levels of Jagged1 and Notch proteins
in the model group were down-regulated ( P<0. 01). Compared with the model group, the body weight of
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the Renshen Yangrong Decoction group and the KA group were increased ( P<0.01), the levels of SCr,
BUN were decreased( P<0. 01), meanwhile, the Alb level was increased( P<0. 01), the skeletal muscle fi-
ber cross sectional area were increased ( P<0. 05) , the levels of Jagged1 and Notch protein in the skeletal

muscle were up-regulated ( P<0.05). Conclusions Renshen Yangrong Decoction could improve the body
weight, increase the levels of SCr, BUN and Alb, and ameliorate skeletal muscle atrophy in CRF rats with
malnutrition, with the efficacy similar to that of KA. The mechanism might be related to regulating Jag-

ged1/Notch signaling pathway.

KEYWORDS chronic renal failure; malnutrition; skeletal muscle atrophy; Renshen Yangrong Decoc-

tion; protein Jagged1/Notch
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(serum Albumin Alb),
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At /N LR, KAT AT A5 B 2 1) A B 9930 (1)
JoAET,

2 HHKRFKEELR(E) FARATEHKR
RE IR, 2 TG4 E X (P=0.66), 55X 4]
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& (P<0.01),
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CRF-PEW 2 ph 5 B 5 k95 0 Fr 22 % e 5 B0k
AR = Wik 88 AT HE BRI A B, v R 2 B 57
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I TR Y e BRI 2 v AR 5 08 1o A AR A AE T
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ZANH T UM AE R AE 5E B AR A4 il
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SR Noteh {5538 B 1Y 5 AN ECIAZ —, S BA£L
PR, BA —MESFRITIEEX Y . Notch {553
IS A 43 b 2 L () Noteh {7 %538 #% CSL (CBF-1/
Suppressor of Hairless/LAG-1, X RBP-J ) {14
N CSL ARk #4422 Fh, 7E 22 81 Notch {5 5,
Notch 524 5{F—Fiik DSL ( Delta/Serrate/LAG2) 4%
GG R 240, JODBIE B Noteh BYHL N 454
1% ( Notch intracellular domain,NICD) , H:#F A 4 il
¥ CSL 454, G T Ui 0 35 %20 g 3 1ok R
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ZAK DI P2 A: AR Y AL FIEFE 2k AR
e, ol 1 A 5 WL A A= 4K st 2k FIL PR L 5K 7 98
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EANfETE A FRHH L A kA # SRS . Noteh 5
3 PR TS 2 R PR T A0 R S RN B (EA L
N TRk, 18 WILEF 4 A B2 00 5 55 X Prox 1
16 T2 41 it 7 RE 5 2 F 3 Notch1, Notch4  Nrarp .
Dll4 Jag1, BEmifie #E TR A M 53461 . ] S 4
AbF/N BB B Lkb1 BEVETE Notch {553 %, [ Ik
MyoD F1 MyoG =ik, M1 417 il 41 i 53 4k, [5] s 1 9
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TG, SEPLA P T3 2L 200 0 3 30 5 A 4 TR AN RRIR S
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ASLYG A5 L F 5 X BR A b A, B K LA
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Jif rb ok 26 0k B AR Jagged1 N, #R 5T Jagged1-
Notch 55 7E-E B WLAN I B9 VE T, L B Gd ik A 2557
SRV T 29 I 1) T W — 25 BE , A A AR A A5

MR I,
& % x o

[1] Takahashi H, Inoue K, Shimizu K, et al. Compari-
son of nutritional risk scores for predicting mortal-
ity in Japanese chronic hemodialysis patients[J].
J Ren Nutr, 2017, 27(3) . 201-206.

[2] Malgorzewicz S, Heleniak Z, Lichodziejewska NM,
et al. Protein-energy wasting and asymmetric dim-
ethylarginine in peritoneal dialysis patients [ J ].
Acta Biochim Pol, 2018, 65(4) . 581-584.

[3] Lee SW, Kim YS, Kim YH, et al. Dietary Protein
Intake, protein energy wasting, and the progres-
sion of chronic kidney disease: analysis from the
KNOW-CKD Study [ J ]. 2019, 11
(1): 121.

[4] Lodebo BT, Shah A, Kopple JD. Is it Important to
prevent and treat protein-energy wasting in chron-

Nutrients,

ic kidney disease and chronic dialysis patients[ J].
J Ren Nutr, 2018, 28(6) . 369-379.

[56] Bossola M, Scribano D, Colacicco L, et al. Ano-
rexia and plasma levels of free tryptophan,
branched chain amino acids, and ghrelin in hemo-
dialysis patients [ J]. J Ren‘Nutr, 2009, 19(3).
248-255.

[6] Wang DT, Lu L, Shi:Y, et al. Supplementation® of

ketoacids contributes to the up-regulation of the
Wnt7a/Akt/p70S6K pathway and the down-regula-
tion of apoptotic and ubiquitin-proteasome sys-
tems in the muscle of 5/6 nephrectomised rats[J].
Br J Nutr, 2014, 111(9) . 1536-1548.

Wang DT, Yin Y, Yang YJ, et al. Resveratrol pre-
vents TNF-alpha-induced muscle atrophy via regu-
lation of Akt/mTOR/FoxO1 signaling in C2C12
myotubes[ J]. Int Inmunopharmacol, 2014, 9(2) .
206-213.

Fvon Haehling S, Lainscak M, Springer J, et al.
Cardiac cachexia: a systematic overview [ J ].
Pharmacol Ther, 2009, 121(3) . 227-252.

Wang AY, Sea MM, Tang N, et al. Energy intake
and expenditure profile in chronic peritoneal dialy-
sis patients complicated with circulatory conges-
tion[J]. Am J Clin Nutr, 2009, 90(5) . 1179- 1184.
Zhang QY, Jiang CM, Sun C, et al. Hypovitamino-
sis D is associated with endothelial dysfunction in
patients with non-dialysis chronic kidney disease
[J].J Nephrol, 2015, 28(4) . 471-476.

Mielcarek M, Isalan M. A shared mechanism of
muscle wasting in cancer and Huntington' s dis-
ease[ J]. Clin Transl Med, 2015, 4(1). 34.
Carrero JJ, Stenvinkel P, Cuppari L, et al. Etiolo-
gy of the protein-energy wasting syndrome in
chronic kidney disease: a consensus statement
from the International Society of Renal Nutrition
and Metabolism (ISRNM) [ J ]. J Renal Nutrition,
2013, 23(2) . 77-90.

Mu X, Tang Y, Lu A, et al. The role of Notch signa-
ling in muscle progenitor cell depletion and the rap-
id onset of histopathology in muscular dystrophy
[J]. Hum Mol Genet, 2015, 24(10) . 2923-2937.
fahe. B 2Ry IRy B R I AR META 73
Pr(D]. Miat: s BRI, 2019.

XRUE, BN, W, . E IR AR
WEFFAR K Leptin-T /i NPY POMC %l i) 511
[J]. R E RS G 44k, 2010, 30(9) : 952-956.
EW, R, TEE, 5. Wnt7a-Akt/mTOR {5 % #%
T B 7 R S A 18 1 el R LA B L= 4 P Y
TEHI[J]. mJrBERER %44k, 2015, 35(8): 1-5.
IARAR, fTlE. PSR Y 5/6 B PIBR L HI7E 1K g
PR g iR [ J ] R E 5k, 2010, 18(6) : 5-7.
WAz, T, MR g 25 PS8 5k [ M. AL
A NRIAN AL, 2001 1124,

A e, fA R, 16 k. NS BUR 5 B T iESE
PR J]KSH5E, 2008, 20(2) . 7-11.



[21]

(23]

o [ Hh Y E 25 A 2k 2020 4E 11 45 40 %45 11 1) CJITWM, November 2020, Vol. 40, No. 11

EEE, T, WAL, & PR EYHA R
e e B AR 4V T B XA £ L 2w [ J ]
JEHRAE R (BE2ERR) , 2002, 34(5) : 542-552.
kAR, IR, R, & RN 5 R Y IE
Wtk J ], tH R =R R—P E 2 AL, 2019,
21(2) . 220-233.

RERM, 220, BoL0R, & WEYIHG RIS 56 KU
BROBUE HU IR TAE I [ ] b st 2 (12
#h%) , 2009, 41(2): 196-202.

XV A=, EER, X, 5. WWH 77X KU G
WL, B RN B i L A0 B SR A 5 e S AE I J ]
I REE A, 2006, 10(39) : 170-173.

FEME, BASEAR, IR, S BT A RN 25 B TR
SEPERE(J]. VUK, 2017, 37(12) ; 1614-1627.
BT, HET, BT 3T 2B AT R B i 2
FAERIBLRIL ). thizl, 2019, 41(12) . 3038-3045.
HARSE, BVTH, SR, . R 2 BIE M AT 5T M
I R J]. BRI RBTESYE, 2018, 10(25) : 24-27.
XUFF. KBIRTT 18 1 5 JIE 905 1) 395 1 S L e FL it B 21 4
ERIVEIBLEIDIFE[D]. P44 . PYILRe%, 2019,
T, XUIEE. B P SIRE N AT HE 2 R R PR 22
B IEEGE[J]. 230, 2014, 45(2) . 278-282.
Zikte. MINEF L HEAMRTENERPTR[J].
T E AL REHF , 2012, 10(7) : 16-17.
Greenwald |, Kovall R. Notch signaling: genetics
and structure [ J ]. WormBook, 2013, 17. 1 - 28.
doi: 10. 1895/wormbook. 1. 10. 2.

Grochowski CM, Loomes KM, Spinner NB. Jag-
ged1(JAG1) . structure, expression, and disease
associations[ J]. Gene, 2016, 576(3) . 381-384.
Previs RA, Coleman RL, Harris AL, et al. Molecular
pathways . translational and therapeutic implica-
tions of the Notch signaling pathway in cancer[J].
Clin Cancer Res, 2015, 21(5); 955-961.

Zhang KJ, Lu QY, Niu XQ, et al. Notch 1 signaling
inhibits growth of EC109 esophageal carcinoma
cells through downmodulation of HPV18 EG6/E7

[34]

[35]

(36]

[40]

[41]

gene expression [ J ]. Acta Pharmacol Sin, 2009,
30(2). 153-158.
Iso T, Sartorelli V, Poizat C, et al. HERP, a novel
heterodimer partner of HES/E(spl) in Notch signa-
ling[J]. Mol Cell Biol, 2001, 21(17) . 6080-6089.
Wen YF, Bi PP, Liu WY, et al. Constitutive Notch
activation upregulates Pax7 and promotes the self-
renewal of skeletal muscle satellite cells[ J]. Cell
Mol Biol, 2012, 32(12) . 2300-2311.
Bi PP, Kuang SH. Notch signaling as a novel regu-
lator of metabolism[J]. Trends Endocrinol Metab,
2015, 26(5) . 248-255.
Yue F, Bi PP, Wang C, et al. Ptenis necessary for
the quiescence and maintenance of adult muscle
stem cells[ J]. Nat Commun, 2017, 8. 14328. doi:
10. 1038/ncomms14328.
Gopinath SD, Webb AE, Brunet A, et al. FOXO3
promotes quiescence in adult muscle stem cells
during the process of self-renewal [ J ]. Stem Cell
Rep, 2014, 2(4) . 414-426.
KiveldR, Salmela I, Nguyen YH, et al. The tran-
scription factor Prox1 is essential for satellite cell
differentiation and muscle fibre-type regulation
[J]. Nat Commun, 2016, 7. 13124. doi. 10. 1038/
ncomms13124.
Shan TZ, Zhang PP, Xiong Y, et al. Lkb1 deletion
upregulates Pax7 expression through activating
Notch signaling pathway in myoblasts [J]. Int J
Biochem Cell Biol, 2016, 76. 31-38.
Qin LL, Xu J, Wu ZF, et al. Notch1-mediated signa-
ling regulates proliferation of porcine satellite cells
(PSCs)[J]. Cell Signal, 2013, 25(2) : 561-569.
EWY, B, P, & ASFRRGX RIS E CRF
BIRA R U k{5 = 4 5 H STAT3 PIAS3
M J]. h2 L5 IGIR, 2011, 27(2) : 3-16.
(Yhs: 2019-03-25 7EZk. 2020-08-10)
LG . BO7IT



