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UPP 38 % 1% 52 i
AoomE? sk’ EAE & % mEm TS park’

BWE BH WERE %A EIZ S %55 (chronic renal failure,CRF) A RRE X RZ 2K G is
k18 % (ubiquitin proteasome pathway ,UPP) ¢9%va, & KA 5/6 Bk R o T 4% 8% G 42 h
% CRFEARATRERAMA, 40 A SD X KR MM, ABRTF KA AL FRAAKREAFFR 4,
H810 R, RE1V AR EAAKREALTHERERZAAKRE0.28 g/mL # 7, FTRALTFRAAHER
0.21 g/mL # 7 , FI BB 20 T S ke 222 KB R B F RAREAET T, HE T4 A, AR
BF(SCr) k% £ (BUN) .24 h k% & (24 h Upro) . @ % & (Alb) . 2% & (Hb) K-F, 5 A % 9% a4 4s
A FREIZZE(Ub) &G Kk, %07 9 L4 B 3 IUIL A % 45 % & (MAFbx ) #= L3R 35 & & -1 (MuRF-1) &
Rk, R HHRFAR4E, A4 SCr.BUN.24 h Upro & -F 4 &,Alb Hb &K -F F &, B8 Ub,
MAFbx \MuRF-1 & & &k K-F A% (P<0.01), HHEAMLE, FRAFE ZHAKE4 SCr . BUN K-F
TH,Alb & -F 7+ %, Ub . MAFbx . MuRF-1 & & &k K-F FH (P <0.05, P<0.01); B %Ak fa
24 h Uprok-F T ,Hb K-F7+ & (P <0.01), 5FRAkE, §FEAFAIK KL 24 h Upro K-F TF %,
BUN . Hb &-FH & £ % £ (P <0.05, P<0.01),/FF 4 MAFbx % & ik K-Fa B % AR £ T K29
2(P<0.01). &t K xA&AETakid s o F I Ub,MAFbx #= MuRF-1 & & & &, A i 47 4]
UPP 125 @3 ey &Mk V& G 5 M, & CRF 57 R R .
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ABSTRACT Objective To observe the effect of Shenshuai Yangzhen Capsule (SSYZC) on ubiquitin
proteasome pathway (UPP) in chronic renal failure (CRF) rats with malnutriton (MN). Methods CRF-MN
model was established by 5/6 nephrectomy and 4% casein diet. Forty SD rats were randomly divided into four
groups, the Sham operation group(A), the model control group(B), the Ketosteril group(C) and the SSYZC
group(D). One week after surgery, SSYZC was administered by gastrogavage at daily does of 0. 28 g/mL to the
group D. Ketosteril was administered by gastrogavage at daily does of 0.21 g/mL to the group C. Equal volume
of normal saline was given by gastrogavage to rats in the group B, the group A did not exert any intervention.
After 4 weeks of treatment, the renal function related indexes, including blood urea nitrogen (BUN), serum
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creatinine (SCr), 24 hours urine protein (24 h Upro), albumin (Alb), and haemoglobin (Hb) were detected.
The expression of Ub protein, muscle atrophy F box (MAFbx) and Muscle RING-finger protein1 (MuRF-1) in
skeletal muscle were determined by immunohistochemistry and immunofluorescence respectively. Results
Compared with the group A, the levels of SCr, BUN, 24 h Upro, and protein expression of Ub, MAFbx, MuRF-1
increased, while Alb and Hb decreased in the group B (P <0.01). Compared with the group B, the levels of
SCr, BUN, and protein expression of Ub, MAFbx, MuRF-1 declined, Alb levels raised in the group C and the
group D (P <0.05, P <0.01), at the same time, the levels of 24 h Upro decreased and Hb increased in the
group D(P <0.01). The levels of BUN, Hb were significantly higher, and 24 h Upro decreased compared to
those of group C (P <0.05, P <0.01). The MAFbx expression was down-regulated markedly in the group C
compared with the group D (P <0.05). Conclusion SSYZC could improve the MW in rats with CRF through
down-regulating Ub, MAFbx and MuRF-1 protein expression, inhibiting the activity of UPP, and reducing protein

breakdown.
KEYWORDS
some pathway

AR BS54 (chronic renal failure,
CRF) & i W IF RIAEZ —, e ge it B R w1k
60% ~86% , H:H1 9.6% ) CRF &L TIHEHFA
R CRF B UG Mk <7 fE R R Z M s A B v
FFEARR RN ARSI AU ROULEE A B
Fr BT T CRF A1 F12E [ (albumin, Alb)
TR SN = S L R B B RV LRI A8 S A, 3
AR 5 A A B B e 5 LR TR T AL, 7
S R R IZZG R REFIC CRF AR/
HICIES & BRANA N 80% ~90% R Il iz R i
38 % 2 45 (ubiquitin proteasome pathway , UPP) [
> Hiz 2 (Ub) JEE W R 5 K A LA 25 4 2 R
(muscle atrophy F box ,MAFbx ) FIJJLFE -1 LA
(muscle RING-finger protein 1,MuRF-1) ;& CHEH,
{HIEAADLH] M AR, AL # . CRF EFRAR
REUAEL A Ub MAFbx FI MURF-1, #5403 %24
Xf CRF EFRAN RAVEFIHLE

MHETTE

1 Zh¥ 40 HifEME SD KR, A 200 ~250 g,
SPF %%, i J BB K27 S 5 sl vho 343t (S50 30
Yo L Al 3E 5. SCXK 2006 - 0015), & 4% iIF
5 :No. 0048741,

2 24y BEFFEREEH B CYIH R
6 IRGYAE L (T ARA bt w4 L) , &g Uy BE R
KA rp 2yl 7 5 B85, I b pg 7 BERFOR 2 v 24 24 5
55 e Ab 5 L 5] B B R RS B B w2 % AR
5.67 g.JFIA i (0.63 g/l , b e AR U R LR A
FRZ W], 5. U1430) .

Shenshuai Yangzhen Capsule; chronic renal failure; malnutrition; ubiquitin protea-

3 FEOGAH AL BES (W AT ARSI
YR AL S :200903225 . JULEF(serum cre-
atinine,SCr) JR E & (blood urea nitrogen,BUN) |
Alb L8 H (Hb) i &, W B bt AR B TR
HFHARNT, 24 h JREH (24 hours urine protein,
24 h Upro) i &, W A g 5t AR ) TR S .
$t MAFbx L2 5o, 4it*5:06/2013 ;5T MuRF-1 1L
FL2 vk, fit'5:06/2013 ;4T Ub 1L 3E 2w, it
06/2013; 94t 1l 19G, it 5 :09/2013 ; Wi 1113 IgG
W BB A RS, 5 09/2013 5 MW i 1L 2 IgG-
TR, fit*5: 09/ 2013, § { 3£ & Santa Cruz /2 v,
DUG40 43 Y66 B 1Y, 35 B Beckman 2 &) ; Centri-
fuge 5410D & = & .0 #L, 32 [ Eppendorf 23
CM30508S vkl F#L, 5 E Leica /3 ;Legaci 1%
IR vKH, 2 E Revco 24wl ; DK-8AD #l H #41H Ji 7K
T, bifg— R A PR \] ; RM2135 5 i 40 2L 1)
AL, PEE Leica 2wl S 268, H A Nikon 2
Hl G2 BAUEE, HAS Olympus A F .

4 ZhPIEIRIEI RS ooy KRS N R AR 1,
PR FEBEVLER 10 OB F AR, KRB R L
5/6'F VI M /F CRF iR, i 2 FSCHR [ 6 ] ok A
10 % 7K A5 S I I BRI, 265 — I T RAT A2 ' 213 YIBR
A UIBRAE S B4 1/3 F4121,10 HIG1758 Ik
FARITHIR A S o BFARAKRFFEHTTPFAR,
PR B, AEE VIR . FARP KRBT, R
Ja U RS K B A TR R AR I
e AR 2H , B2 10 H L, B T IERIRE (4%
MR 1) R M CRF B3R RORCRUBERST . BT
ARG TIEHERRE., SHYABHTOK,
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5 ZiYTH #MS%HCH[8],200 g KELE
70 kg WARIARLTFLL N 1/56 B 2h i, B 5
FRE R T B IR EE 0.28 g/mL #EE [ AH
w2 15 g/d (5424 85 g) , Ay K BN L2
1.4 g/(kg-d) (&4 258 g), JFFEATFIFFE K
0.21 g/mLiEE [ A= 7.56 ~15.12 g/d, BUh &
11.34 g/d, HBE KRG 1 g/(kg - d) ], BAI4 T4
R A B KHE S o 45200 g REVER & 1 mL, &:H
1R EST T4 JH . ARTF ARG T3,

6 WAl WEE 4 R U 24 h R
W, K 24 h Upro. 2512 12 h,10% /K& S B I 5
JRIE , 1 5 Bl ORI, 3647 AR AR ARSI 5 3 43 2 K R L
H L R URIIE B BTL, 7E 308 L A TR T P13
100.500 mg HHNLALL IR A E W (4% PA ),
T4 CI5[E 6 ~8 h, [E & A5 MUKHRHL, A
30% REME W (0.1 mol/L PB i, pH7.2 ~7.4)
i, F 4 CRAE, FEbR AR TUIR BRI T 361790 |, )&
5 wm 45 B2 oA WU R AL 8RR AR, LA K ok
24 h, 700 BRI A B [ E ), Z 0 K AT B
(WA LB ) B 7 R, A Sl 5 LT 4 0 90 5l —
), SRR 00 IR I AN 2 4k 21 20

7 KRR B T

7.1 'BIRE. I Hb &I SCr SR IR
iz (BREE) 75, BUN SRR Z i, Alb R IR
21,24 h Upro SR FHBEMIRR -6 B2 44 b vk, Hb SR
ik Hb Ho ik,

7.2 HHALUb AR CRAGRZEA L,
LA Y] B2 B KA AR B KRS PR
PEi B ALY B L R N 5% BSA H K, BT 37 C
fEIELAS 9 B 20 min B P AR S R YU, % 0 Ub
(1:50 #ike) , & T 37 CHHEFM M T 60 min, PBS
Yk, 5 min x3 W UL PBS B8 —HifE R as X E .
= Hr, % F 30 min, PBS 1¥E,5 min x3 &K,
DAB & 6, JR R Je o, M e [ . T R A 5
(10 x40) F MLl 22y @ b) i, 4 5% X B
HLEL 5 S RESWEF, >R ] Olympus-IX50 B% &4t
114%, Image-Pro Plus 5. 1 K40 FRE (31728 8 &
G3HT. Ub 8 H R IR KT DU G O6 % 2 {H (average

optical density ,AOD) %7~ ,AOD = [H =41 ig i A1 x
T IE 2 P (I o KOG % 1 - 5O % %) . AOD
BEAK , I FRR K

7.3 H#L MAFbx .MuRF-1 %Kik R
PPN HRIKARY G FER SR AR T,
Hihm PBS FUI A Lo M AR MAFbx 5% MuRF-1
(1:100) Hif& (2R3 H-hn 40 ~50 L) , 28I A 1—3ii ik
Z¥i R B PBS, 35 FIMB&, M E 1 hoPBS nik,
5 min x3 W, MIAFRER RSSO =P (1:50) , IlE &
HFEEIFE 1 h, PBS hyk,5 min x3 YK, DAPI %44,
A BRI, PRI T SRS LI R LR
B AEREILET (40 x10) ARk U R EREFLERE 5 A~ X
I, H Image-pro plus (the proven solution) 2% K%
I3 AT FR GE X B — DX IR AT 5 58 B 43 BT, B MAFbx
MuRF-1 25 1 B MG 8 19 F- 25 295 BE (M {B., - MF
BERR , B IR

8 it #iiEk  RJH SPSS 11.5 SiitikfF ikt
Goitortre LR ORISR x s FoR, dlfa) F iy 2%
57k F One-Way ANOVA ; J7 24 5% % H Kruskak
wallis , PP L 2555 R LSD 77 2455 % Dun
nett T3 . P <0.05 hESAZIT#E L.

# =X

1 KRB0 LR e s ol BT AR4R
REIHUE IR IR, BB A OLRE, R B Y
s AU 20 K BRURS P 22 B, AR IR N 2218, 2
TR IO EIE ; B 3 I FL B A T [R) 20K B — 1
DU A —E BN EGE. #E 4 G, BARH
2 HRR.VEEFHREREA 1 ARBEAJFRA 1 R
B R e S 3 IR ST, IR AR AL IC AT .

2 44 SCr .BUN.Alb.24 h Upro.Hb /KLt
B(F1) HERFRALE, BALH SCr.BUN,
24 h UproZKFF ,Alb Hb 7K EFRE(P<0.01), 5
B LA, FF IR AN 3 57 FOC 2 SCr . BUN /KF-
TR, Alb AKFEFHE (P <0.05, P <0.01) ; B #3HEK
#2H 24 h Upro /K F [, Hb KT (P <0.01)
SR Eb 8, B SR H L] 24 h Upro KF R %,
BUN .Hb /KF-FH= i &.(P <0.05, P <0.01)

#1 440 SCr.BUN .AIb.24 h Upro .Hb /K FH# (X s )
2053 n SCr (pmollL) BUN (mmol/L) Alb (g/L) 24 h Upro (mg/24h) Hb(g/L)
BFEAR 10 40.83 +4.07 7.52 £0.49 53.79 +2.98 5.71+0.18 144.31 £4.49
FETY 8 88.76 +5.44* 15.34 +0.31"* 42.30 £2.34* 10.61'+0.72* 122.24 +5.29*
T [H] 9 55.26 61244 4.63 £0.494% 48.52 £2.944% 7.30 £1.38 121.31:£5.89
B R FLR 9 58.71.+1.03%2 5.20 +0.322%44  46.05+1.95° 7.06+1.412%4 129.98 +5.45%24

ST ARALLE, *P <0.01; SEALLLE, “P <0.05,%%P <0.01; 5IF 4L LL4, 4P <0.05,44P <0. 01
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3 %41 Ub.MAFbx .MuRF-1 #& 9%k /K F I
B(FR2,E1~3) HSBFAR R, BAL ML
Ub .MAFbx MuRF-1 ik /K F-FtE (P <0.01)
SR AL LA, JF IR 4R o SR B #E 4] Ub . MAF-
bx \MuRF-1 & & iEKF TR (P <0.01), FF[F4
MAFbx [ FRIR K P30 5 3 95 R B2 T [ 0 W] i
(P<0.01),

R2 K4 Ub MAFbx MuRF-1 FEHFEIAKFHE (X5 )

2151 n Ub(AOD)  MAFbx(MFI) MuRF-1(MFI)
RFA 10 2.35+0.21 2.44+0.24 2.45x0.24
BT 8 8.02+0.28" 8.55+0.24* 8.36+0.33"
FIH 9 5.21+0.10° 5.40+0.11% 5.30+0.09"
BERAKE 9 4.84:0.24° 6.60+0.03°45.67 +0.15°

SR FARALE, P <0.01; SHEBALE, 2P <0.01; 5IF
[FlZ1 e, 4P <0. 01

A R TR B WAL C NITFRAL; D ' R sR K

JieEA 5 1 2 .3 [F]
B 1 e k44850 Ub i AOD fH ( x400)

MAFbx

DAPI

Merged

A

T 7 Sk TR O B e (0 X 385 1 3 ]
B2 s e B il MAFbx 19 MFI(E  ( x400)

W

UGB R IR YT IE AT & e, (R AR 0 5 i 92
J%(end stage renal disease,ESRD) & (1L %

A B C D

B3 iR HE 5L MURF-1 i MFI{E. ( x400)

HRIRE, FER Z R T-HE P, BHRAR HEEH
fr' o EFEAN KA S R D REAR T L2 I A8 K K
e DMEFME, HEZMH W, CRFEFAR
TP —FP LA T ABE S J A RO AT R B AL
Z45 IR R WUARTE A U A 082, TR UK
SR R L E T, R A SRR S B LA R
4 R I A B A 5%

UPP 24 N i EZE R LR R R 58, — sk
AR A B, 00 T LA AN M N R
Wifid , Hofd 3% Ub E1 \E2 \E3 #126S. Ub 1 EZIhfE
AN A AR N IR IT S B IR R
E1.E2 .E3 M IS fL I3 Ub HEE R PE ML 8 [ 45
ANz F - B, T E3 R E] Tk

R PEAE T, E3 e L UM ZE 545 57 A L EE 1y 51
s AR D E T, il Ub A IR 8 B R A

e, B E3 thiE T UPP [ @ &5 A0 s S i sk
%, MAFbx #l MuRF-1 [r]J& T E3-SCF % , 2 Ji#:
Y R TE 5 AU R i AL N A R ek
ik IEAEBRSE W], CRF 1 9 %2 iE i 4 i 4R
Z(micro-inflammatory state, MIS) A4z 5
(metabolic acidosis ,MA) i ZHKHT (insulin Re-
sistance, IR) ¥ 7] i@ i 5 2 UPP 5| &2 & 1 4 fif 1
e KB MA B Ub 4548 K .Ub mRNA %3
ik B, RS RN, IS I E A s L
FREEFAR I MIS I S B RS E,
MBI R A AT R E R R, Lee SW
2T S AR PR 1) I 1 T S8 AT UL IR
BT IR B8 A i e

ARG AEXT CRF & 77 A R IR YT M5
AR, SEEH CRF B FA R DUEL Kk 5 &R
SEREAR NARIE, 7 MR AN P, 4l 45 U AL, S B i
TR, G TR TE&K%)’%J@I&%UJ’UUJ CRF BFHFAR
HARTE ', CHEAE RS, WL 1S ThRE R B 28 CRF B H:A
R4 Tﬁi,ﬁ@’f?ﬁﬁﬂiT%ﬁ?‘?Eﬂ%%(75?593#?*']%



- 360 - T E R R S ARk

2018 4F- 3 A% 38 #:%F 3 ] CJITWM, March 2018, Vol. 38, No. 3

02134502. 3) , B Y IH KIS A . Jrh
BRI 22 A 2 VA 25 I N K A R g, T
Hefts ARAR NG, R R AR MG 2 o W RM,
RS HGE B O RE AR SRR A B T L G R
WM . R REIEHEREIA B Y B AR 5 A
BALTINBE, B ML E TR BT AR ST 45 5
7 B AR BRUE % UL Ub  \MAFbx il MuRF-1 &
TR BT R4 T = (P <0.01) 4/~ CRF &
T R K BAFAE UPP 3l B80S , IS5 808 1 90 ifk 3
e S5 TG, B 57 B4R R 45 WL Ub
MAFbx F1 MuRF-1 & 13k K- 5BRIA LL B T
FE(P <0.01), [Al B B 3 95 FLR B 41 K B SCr.24 h
Upro TFE,Alb Hb ETF. DL b4, B 32 5% H I 4
AEEE CRF E IR BRI E FRRGL , AL mT Al
i UPP S8 B A9 5 M, F 85 L Ub \MAFbx #il
MuRF-1 2 [ 3535, 85 H A f s /b
Fl 5 h 2 I
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