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B RS H R 18 1 B 5 57 A R KB Leptin ~
T i NPY ,POMC %l (9 %2 i

OB #EK HAWE FER A&K

HE HNY AEFEHRALKRESTIEMEY £5B (chronic renal failure, CRF) & 5k K & X X 5 & (leptin,
LP) - F s f# 2 Ak Y (neusropeptide Y, NPY) &2 M } - 4% %2 % % M. & /& % & ( proopiomelanocortin, POMC )
ey Ha, Hik R ASDANSPFRARR MARREFHE R A4 XAKAS/6 Bk Bn T 4% 8
EOREHECRFERFRRRAMY, REAERRRL LN, My A H ER ALK LA (SSYZC 4)
MR EAF a-FBA(HRBAE) R BAE 12 R, %54 A, ¥R PUEF (serum creatinine, Scr) & # &
(blood urea nitrogen, BUN) .24 /v & /& %& & (24 hour urine protein, 24 h Upr) , § % & (albumin, ALB) .f2 4
% & (haemoglobin, Hb) M % % # 4 Kk B F-1 (type-1 insulin like growth factor, IGF-1) , % A2 B & ( total cho-
lesterol, TC) .4 i = % (triglyeride, TG) , Sh AR BB L EAARELTL, EAAH LA L4 o R A E (lep-
tin, LP) , F & 5 # 2 K Y ( neusopeptide Y, NPY) # RT-PCR £ # % F &£ /& OB-Rb mRNA,NPYmRNA #=
POMCmRNA Ri& K, R CRFXAALARBE 10 BREAERRR, SSYICHKABRLE KELEH
H(P<0.05), ¥ H LA BTAKRABIAE(P<0.05), FEAAKRE THIAoE LP.NPY X#(P<
0.05) ;5T LA F £ 4% NPY mRNA & ik (P <0.01) & Fif OB-Rb mRNA . POMC mRNA %4 (P <0.01), &it
K EFRAEK K TH B LT L& NPY mRNA &% & Fi8 OB-Rb mRNA ,POMC mRNA % ik, ARt X
S#mR, AECRFEARR,
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Effects of Shenshuai Yangzhen Capsule on Hypothalamic Leptin-Neuropeptide and Proopiomelanocortin
Axes in Chronic Renal Failure Rats with Malnutrition DENG Cong, WEI Lian-bo, HUANG Li-wen, et al Zhu-
Jjiang Hospital, Southern Medical University, Guangzhou (510282)

ABSTRACT Objective To investigate the effect of Shenshuai Yangzhen Capsule (SYC) on hypothalamic
leptin-neuropeptide Y (NPY) and proopiomelanocortin ( POMC) axes in chronic renal failure (CRF) rats with
mainutrition (MN). Methods Forty-two male SD rats of SPF grade were established into CRF-MN model by 5/6
nephrectomy and 4% casein diet, the happening time of MN in them was recorded. Rats successfully modeled
were randomized into three groups, 11 rats in Group A treated with SYC, 11 in group B treated with composite o-
keto acid and 12 in Group C was untreated. Besides, a normal controf group was set up with 8 healthy rats. After
being treated for 4 weeks, the renal function related indices, including serum creatinine ( Scr) , blood urea nitro-
gen (BUN), 24 hour urine protein (24 h Upro), albumin (ALB), haemoglobin (Hb) insulin like growth factor-1
(IGF-1), total cholesterol ( TC) and triglyeride ( TG) were measured, and body weight, food intake in rats were
observed dynamically, blood leptin and NPY level in rats were determined by radioimmunoassay; mRNA expres-
sions of OB-Rb, NPY and POMC in hypothalamus were detected with RT-PCR. Results CRF rats revealed MN
at the end of 10th week after modeling. Compared with Group C, the condition of MN in Group A was significant-
ly improved, showing increase of food intake and body weight ( P <0. 05) , marked improvement of renal function
(P<0.05), decrease of LP and NPY levels in plasma ( P <0. 05), as well as up-regulated NPY mRNA expres-
sion and down-regulated mRNA expressions of OB-Rb and POMC in hypothalamus ( P < 0.01).
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Conclusion SYC can improve the malnutrition condition in rats with CRF, which is possibly by way of depressing
OB-Rb and POMC mRNA expression and upgrading NPY mRNA expression in hypothalamus.
KEYWORDS Shenshuai Yangzhen Capsule; chronic renal failure; malnutrition; leptin; neuropeptide Y;

proopiomelanocortin

BHEAREEBH Y T H (chronic renal failure,
CRE)MEEHRE, TSR ARNERT.A0L%,
EZESBEMARE, RCRFATEXABEHNEER
i N &, #EIRE 23% ~76% Il & HHE K 18% ~
SO%NMEREAHGEERARY, BERARE
(Shenshuai Yangzhen Capsule, SSYZC) & # i& Ik £ %
BEWRIT CRFEFRARNERT, ARFEX87.1%,
HERBERRAEH (L H 5:02134502.3)7
MREAZHRAAFABRENRE CRFEFARH
FERC . fEULARE b, AR WK S F 5 ARER
CRF & AR K RM & (leptin, LP) - F [ i # 42 ik
Y ( neusopeptide Y, NPY) RF 5 - {E B R MM &K FHZE
J& ( proopiomelanocortin, POMC ) i & 1, # —$ &
WL 8E CRF ERARMEHILE

HE5 7 &

1 #H

L1 B3y 2 A##EHESD KK, 42 A,
SPF %, {k& 180 ~220 g, AT ER K ¥ L RHY
PR, ARIES : B K 3T 20054047,

1.2 ZAAY HRFEAREHRL HAA
B RESHYAR, B RELGHAFARME, 25
Bt EEE, FMARPARALRERLS
R B, BREALS5.67g, £ oM
ROBgyH(AERBRAHFHEGHRLAAL
7=, #5:01430)

L3 FERA BEA, WA AAIBEY
B\ Al VLB (serum creatinine, Ser) , B & % ( blood
urea nitrogen, BUN) 24 /NBt R & A (24 hour urine
protein, 24 h Upr) \H & H (albumin, ALB) .M EH
(haemoglobin, Hb) X &, W BB X M EY TR
ST AT ; &5 H B B% (total cholesterol, TC) H i =g (trig-
lyeride, TG) AN &, WHFEXEBEYHRERGH
PR ] S A4 KA F-1 (type-l insulin like growth
factor, IGF-1) ELISA KA &, WARXELH/EY T
BARAF;NPY HERXF & LPHERKN &, WA
R O B BE B BB P R o0 AR % BT s RNeasy Mini Kit,
B QIAGEN /3 @] ; RNA PCR Kit (AMV)Ver 3.0, ¥
B TAKARA /) &);100bp DNA Ladder Marker, ¥4 §

TIANGEN A %];DEPC, M8 L IBETAMITERAER
/@] ;RNAlocker, Wy § TIANDZ /3],

2 &

2.1 HARE KBEMERFTX, HEKE
BEDLEE 8 R AIEHA, RRHAZLH % 5/6 BUIBRH
fE CRF BiRY, 2 BOCHK(6) BE A 5 10% K& E B AR
B, KRESRVFRBEERE, BELE, UIF L.
THREBEMEE, ERHRIBRAEYS LT MK, TR
270% , REHAKRERREAREEHQES, K
KEAREE. ORBEEHBERRREY, mEH KX
FEimE, &, BRAE. B_RKREF42BEH
M, H/E CRFERLBER,

2.2 SRR KEELSH - BEFAKRE
H(SSYZCH)11 H EH a-BARMA(RA) 11 B,
BREARA, #HATFHEFREKEO 28 g/mL[ K
AHE S g/d 458, BRI KEAE 8 g/ (kg - d)
AHR]EN o-BM0.21 g/mL[ RAHE 7.56 ~
15. 12 g/d, ENKBRAEL g/ (kg - d) ] AHEK
B, B200g KREHEE I mL, 13k/d, E5%5%4
B o IE% 48R fl F B

2.3 IEAWE BEEHIRARK, REEKRE 24D
PR, #8024 h UPr, 284 12 h, 10% kA MEHE B
FRME, BEF B BkCR I, 43 51 & B4 I 0 i 3 2E AT A A
i, B2 mL £ i A B 50 BKE§ (500 U/mL) #Y
EDTA2Na #i8%, B.L (4 C, 3 000 r/min, 10 min)
ABMmMEFM LP NPY, T M5 B 5 B I K &
EYVRH, RERREE=ZME L% 1 mm MR LA
MEBWTEMAL, EFDEPC RELIHE
RNAlocker ¥ 9 EP &P, -70 CRTEREM,

2.4 MEIEIHRIE

241 CRFEFAREY FEWEREHNE
|, KREEE, BHRE EHE ERXLERSE.

242 BABMERE FHBEWERITHRIE
AR KRB R(e) RIKRE(g) WEK, BFE—
AR —l & T Bk,

2.4.3 HAfEERN S RAE®RR(RE
H)# BUN X _Z Bt - 55 .24 h Upr R RI% S
R AIB RAHEH B H 6 Hb R A HICN t
a3 \TC & B} CHOD-PAP #% TG 3 i GPO-PAP 3,
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SESIAAETHRMBERESRESL R, IGF-1 X
il ELISA 345347 & ¥R B AT o

2.4.4 M¥ LP.NPY KERE RENRGEEE
AR ERERNAET, BOEAENENE, 7 vit
B B8, R4 § bR A 48 33T B 1 LP NPY
BHE,

2.4.5 F Mg OB-Rb mRNA NPY mRNA ,POMC
mRNA KF#E BORHET B, #iH &8 EiEH
RIE RNA, fIMEATEMT T HAENE
B, RT-PCR XML B, HiIANERERA T,
Wit 71858 cDNA, Hiff7F PCR Y ¥ HM H B, B
SC#k K Genebank K ERitSIWEH"", W5 H
GAPDH, i b WA HERARAFAAR, BE L,
OB-Rb §" 1 % 4:94 C 5 min, 94 C 1 min, 56 C 1
min, 72 C 1 min, 35 E¥*, 72 C 5 min, NPY 1§
%14.94 € 5 min, 94 C 1 min, 60 °C 1 min, 72 € 1
min, 35 &3, 72 C 5 min, POMC ¥ %& {4 .94 C
5 min, 94 C 1 min, 54 C 1 min, 72 C 1 min, 35 1§
,72C 5 min, UERBEZYN S0 pL, By 1
Y6 uL T 2% FARW R B, 25508 H UK
8, & Quantity One ¥ W18 53t 4K 14 7 #7 & 2% 4
FHHE(OD) 1, 45% L4 OB-Rb,NPY ,POMC F1 GAP-
DH KL EE R,

%1 OB-Rb NPY POMC.GAPDH 3| %1% %
% 31m bp

OB-Rb  Forward.5’-TATGTCATTGTACCGATAATTATT-3' 370 bp
Reverse:5'-CAGAGAAGTTAGCACTGTT-3’
NPY  Forward;5'-GCTAGGTAACAAACGAATGGGG- 3’ 288 bp

Reverse:5'-CACAGTGTTGAAGATGGTAAG- 3'
POMC  Forward:5'-TAGGATCCCCCGGAAGTACGTCATG-3" 452 bp
Reverse:5'-ATAAGCTTGAAGAGCGTACCAGGG- 3’
GAPDH Forward :5'-TGCCTTCTCTTGTGACAAAGTGG- 3’
Reverse;5'-CATTGCTGACAATCTTGAGGGAG- 3’

3 Gtk A SPSS 11.5 G il 84 # 4T
Giath, TREBERA 2 R, BEHINEN
P <0.05, ZH 8] kL3 7 % 5% K Bl One-Way ANOVA;
EARFFR A Kruskal-wallis, % % tb 57 2 57 R A LSD;
T EARFT KA Dunnen T3, &R I & FEE M & HHE
BIFER.

386 bp

% R

1 CREEFARKE EH 10 FARKM Scr.
(102.33 £ 16.52) pmol/L, BUN: (21.22 # 4.36)
mmol/L, ALB: (30.49 +2.67) g/L, Hb: (95.16 ¢
2.27) g/L, IGF-1:(335.10 +22.52) mg/L, K &:
(373.62+48.48) g, SIEH4(474.00 £24.70) g it

REERS, FECRFEHFARHEHD, FEXR
61.8% (21/34), SEEHA KB HLE, HEdRXRE
MERE, SRER, AEMMNES, FERBLLE,

2 WAREARARE BETL(EL) 5HER
HARMEALE, SSYZCHARBEXBEREMIGT N
MEKEEL LRAEYE, ERELATEREL(P<
0.01), SHEBAKKE, SSYICHARAKEKFEEE
B, ERAFKIT¥EEL(P<0.05),

% -

“ :—’/\'/x
7 —— EH4

—&—SSYZCH
—a— R4

—— R
18 F

;‘:‘:ﬁﬁ‘ﬂ‘ 1 2 3 4
WITRE (V)

Bi1 SAKREXEREMNIES TR

3 %4 Ser.BUN.24 h Upr,ALB Hb IGF-1.TC,
TG (i (F2) HEFHLE, BERA Scr BUN 24
h Upr B A% (P <0.01);Alb Hb IGF-1 B E TR
(P<0.01), S5H% 4 t %, SSYZC 4 Ser,BUN K
BEMEK (P <0.05);SSYZC 4 fIxf B4 24 h Upr,
Alb Hb IGF-1 KFEHBEHE (P<0.05,P<0.01),
BSSYZCHMMBHAUBKEREZITEBE X (P>
0.05);SSYZCHH TC K ¥ EBEFAAE (P<0.05),

4 KAMHK LP.NPY §85TF Ff% OB-Rb mR-
NA .NPY mRNA ,POMCmRNA FikH 3 (% 3,8 2)
S5FE#H LS, #E 4 LP NPY ,0B-Rb mRNA , POMC
mRNA ¥ B ZF & (P <0.01) ,NPY mRNA B £ T K
(P<0.01), SERARS WAL, SSYZC H il ¥
LP NPY 4 £ ,O0B-Rb mRNA 1 POMC mRNA £ 8
EWE,NPY mRNA 23 B XA E (P <0.05,P <
0.01),

Bl @

W
CRF BEFKRPMEAKR, MEANRERE
REBRTE BHENERLFERIENRE EO
ek, EHBEZREE-EMEEFARNRERR
FREFAPLBMELRALE HF AR EIGITE TR
EEALE.AKHENE KEHFEM S, CRF
B AR LP Y ek LP K F S EARBAR
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%2 %4 Scr BUN .24 h Upr Alb Hb,IGF-1 TC TG L% (% +s)

s » Ser BUN 24 h Upr Hb IGF-1 TC TG

(wmol/L) ( mmol/L) (mg/24 h) (g/L) (g/L) (mg/L) (mmol/L) (mmol/L)
E¥% 8 42.88+538  6.29:1.29 14.74£4.50 35.58+1.40 144.01 £3.05 437.91+19.08 1.05:0.29  0.74+0.31
BA 7 171.14£59.59° 40.03 £16.15° 95.89 +10.38" 27.09 +3.57° 83.54£3.20° 319.08 +16.50° 0.96:0.18  0.78 £0.17
SPH 7 141.1429.59 22.20:4.17 54,44 +5.75° 31.24 +1.86°2100.26 +4.31°4%373.40 £12.02%21.01 £0.30  0.82+0.20
SSYZC 7  90.43£12.96° 17.71£4.51° 50.18+5.14° 31.40 +2.31°°100.33 £5.992%380.60 £28.09°%1.26 £0.28°4 0.97 £0.16

W SERELE, "P<0.01; 5HB A L, 2P <0.05, 2P <0.01 ; 55 4 &, 4P <0.05
%3 K#AM¥ LP.NPY %85 TF M OB-Rb mRNA ,NPY mRNA POMC mRNA EikHE (i xs)

5 n LP(mg/L) NPY (mg/L) OB-Rb mRNA NPY mRNA POMC mRNA
F# 8  1.99£0.53 683.36 = 208. 23 0.43 £0.06 0.62 £0.03 0.53£0.03
%] 7 4.33 £1.50" 1882. 83 £235.34" 0.8120.06" 0.42£0.03" 0.67 £0.04"
Xt B 7 4.20:0.62 1212.13 £379.944 0.62 £0.08%% 0.46 £0.03° 0.63£0.04
SSYZC 7 2.7410.44544 871.75 £236.19°4 0.51 £0.070044 0.56 +0.032244 0.57 £+0.0322

. 5ERE L, "P<0.01; SHBM L, 2P <0.05,25P <0.01; 53t B4 4k, 4P <0.05, 24P <0.01

GAPDH OB-Rh

1 000 bp 1000 bp
q
288 bp 500 bp 4521 500 bp
100 ll[l 100 ||||

1 23 4 M 1 23 4 M
1 MR 2. X B4 3. SSYZC 4 ;4. E %4 ; M Marker
2 %4TF M 0B-Rb mRNA NPY mRNA,

POMC mRNA FiAH#

BEREEAMESNEAEA . HEEOEAMEX:S
BEOMBEEAMX™ B7E P METELES
HCRFEFARMEEEE., LP AL EHE (obese
gene OB) RIBHAAMARERANELSIK, BAT
BHEMERN, EFEAEIRRBZNANER
RE B ME NPY #Z T & WRAMGE &AM
RN REE, LPHAMMBIG, @M TRk NP
B LP ZAHZZMERS ETEMIP 5HKAZ
R (OB-Rb) & MMM E R, BRARZKERE
BEEAFAEE: (1)BIK NPY & BORM & B &;
(2) 35 POMC, {E H ™4 o-MSH R FH NPY i {E
. TERZ LP ZHMERAKX, FEMK NPY,
POMC M %ZL L HFHEE LP Z{h3#3% LP ¥mH %

&, NPY RERBEEMEREREERT . AEH
BRRSEEKER, POMC E—L BB HRHHTES
FEF RGN IR A2 B K B & (melanocortins,
MC) , KW —EKBEWSREHE: o-MSH -,
K+ o-MSH HAMHEBR HMEREENERM.
CRFEFABRBTFHFEE“XE" . “EH %1
B, AL AYBEER, M58, B PH. XEE
j8E., EHEEW, MHEAAR BALN, FELE
Kifi,%X5 CRF BERRHFRITENER  LAE
FAR KRB REUREET ARBE BEERASH
BERETRE—HK, BEFARBEHEE. Y
B.XKEANSEHYAB. TPRE ASHIHRZ
SUER, YPAFmMEUAEN, =F{£ENSEDZ
M, REBWHEMS, BEHAS YHEH, XEAS Y
HZ . FiZFRAEE, AR, HEESFNE
Wz, HIRPFTERE, EE TR E A RN,
F- (6 4 1 P SR S0 4% o, B 3% 40 HE P9 cRNA ) mRNA
SR MENEEEREEE NTREEERER"
KEBEHE CRF ARWEARME, > EBR, 2
HREIHER Y, AL REREREHNEKREE
B LP mfE K& NPY M, 5 X#HE—K. 25 F
FEBBETG, ¥ LP R NPY KFEERK. TR
f3i OB-Rb mRNA,POMC mRNA £Xx K F B £ T #H;
NPY mRNA A8 8% Lif,Fef SSYZC A AR EHK
RAUKBEHM, M Ser,BUN 24 h Upr BE T4, KE
H M iE %%, Hb IGF-1 TC.TC HHEHA B E L7,
R Y E5FE R REE S {3 M3 LP NPY Hdt,
T T EMR OB-Rb mRNA %3k, LA RE#EF
NPY mRNA §1&ik, T B &M% POMC mRNA £k
WX NPY (i /E R, AT & PR |,
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