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WG ITAeTAAT BBLE FAR AL T AR BB (DM) MAELE B # B LBP (10me/kg) #4: 12w, 447 2l
AR E% (DN) AAEE (% 8w) EAMF LBP (10mg/kg) frEF 4% (3.7Tmg/kg) ¥4 dw, TBHH 4w,
6w, 8w Am 12w M =ML B B 24h FEGO X T, FBF 12w, RELEEA, MNE CREEY (CRP). ki
& (BUN) A fLEF (SCr), RT-PCR 7 &M & B & /i MCP-1, ICAM-1mRNA &5, &R, 5 EF448
o, MM K FG R 24h BEGMEISEH (P<0.01), fiF ¥ BUN, SCr#= CRP &M 23 (P<0.01),
BB R MCP-1., ICAM-1mRNA 2iE A 2 EH (P<0.01), A A XTG£ 24h ZEG P BB, hFT
BUN, SCr#= CRP P 2. MA4K, ¥ %% MCP-1, ICAM-1mRNA XX A2 Fifl, 5MMEMAREH TR ENR LR
(P<0.01), a5 mkmirt, 24h &GP ETFTH (P<0.05), £+ BUN, CRP ¥l 2 KAk (P<
0.01), B A& MCP-1, ICAM-1mRNA & i& % B 4% (P<0.01), Z5i8: LBP 462 & DN & B ahak, w
MCP-1, ICAM-1mRNA %k, BB LER D, 3L DN LA LR,
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Effect of Lycium barbarum polysaccharides on Renal function
of Diabetic Nephrosisi Rabbits and Expression of
MCP-1 mRNA and ICAM-1 mRNA

LI Jing—jing LUO Qiong YAN Jun GENG Tian-qi ZHAO Qi-han
(' School of public Health, Wuhan Universitiy Wuhan, 430070, China)

Abstract: Objective: To investigate the effect of Lycium barbarum polysaccharides (LBP) on renal function of
diabetic nephrosisi rabbits and expression of MCP—1 mRNA and ICAM—1 mRNA. Methods: Diabetes was induced by
injecting alloxan (ALX) . Japanese white rabbits were randomly divided into 5 groups: normal control group, negative
control group, prevention group, treatment group, positive control group (n=4 for each group) . LBP ( 10mg/kg)
was given to prevention group after DM model successful for 12 weeks and treatment group after DN model successful
for 4 weeks, Telmisartan (3. 7mg/kg) was given to positive group after DN model successful for 4 weeks. Fasting
blood glucose and 24h urine protein were detected at 4w, 6w, 8w and 12w, and determination of serum c-reactive
protein, urea nitrogen and serum creatinine at 12w. The expression of MCP—1mRNA and ICAM—-1mRNA were detec-
ted by RT-PCR. Result: 24h urine protein was significantlyincreased in negative group compared with normal group
(P<0.01), and BUN, SCr and CRP in serum were increased ( P<0.01) . The expression of MCP - ImRNA and
ICAM-1mRNA were increased (P<0.01) . Compared with negative group, 24h urine protein, the serum of BUN
SCr and CRP, the expression of MCP-1mRNA and ICAM~-1mRNA were significantly decreased in prevention grotfp

and treatment group (P<0.05, P<0.01) . Conclusion: LBP can improve renal function of diabetic nephrosisi rab
bits, reduce the expression of MCP—1mRNA and ICAM~-1mRNA and delay the development of DN.
Keyword: Lycium barbarum polysaccharides; Diabetic nephropathy; Urine protein; MCP-1; ICAM-1
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1.1 UB5F

MIfC 2 AL IR 2= 450, DU Mg
(ALX, Sigma /Ad]), BKVMHHA (ERE,
VIR BEAR N T ), ORI SR 2
RS F7 1AL A AR 4 2%, IREBEA
(BUN) | Ifit JLAF (SCr) . IREFHF C S
HH (CRP) &30 T R s @A T
FEIFFEHT, Trizol 57 & (Invitrogen A A 4
ARAH]), ReverTra Ace—a ik#F| & (TOYO-
BO /A#]), THUNDERBIRD SYBR qPCR Mix
(TOYOBO 2~ ), 5% H Invitrogen Biotech-
nology Co. , LTD HEAFI AL, AG204 Kt
BT TR (AR - FER 2
NFE, 722 B EREETE ( RERE R
IR AT
1.2 7%

12,1 SEEshi o dl, #4524 20
AR A%, SEIAE 2.4£0. 2kg
(A2 B s 24 Bk 2F B 3 ) S5 56 o0 42
fit), S HIES . 4200694919, FEHLSY K T
. IEH X Mg (NC), FAMEX A
(DN) . FiBi4l (DM+LBP) . JA¥74 (DN+
LBP) FIPHMEXSFE4] (DN+EER), &4
FUH L BRIER AN, HASHAY B, &
FERTASEANARIK 12h, ¥ ALX A A= BEER K i
Y 5% W, i 100mg/kg T H- 2% #5 bk 1
G, ZJEAmPEEK, 24h P MKE, B
TS I 1 ) N == B =
16. 7Tmmol/L 41\~ DM AR i T . DM SRR
JRMEFE 2w E R (4% %8+ 1% B E )
DMt DN gifss, 25 I8 I B% = 16. Tmmol/L,
WL, BREE, I DN AL
(5 8w) .

(1) IEHE XTI, #EH %S5 0.9% 43
EhK, FRLR 12w

(2) BIPEXTHRAL . #EH %5 0. 9% 4 3
iRk, DM MRS ) JE RS 12w

(3) Wikidl: #H LBP (10mg/kg),

DM HERI LI 5 4722 12w

(4) JAyrdl. ¥EH LBP (10mg/kg),
DN #E7I piiTh f5 (/ES/E: 8w) FREE 4w

(5) PHMEXT A, EHERE (3.7
mg/kg), DN BRI (56 8w) FF4k 4w

1.2.2 ZEMBEENAHREART
S Ow., 4w, 6w. 8w. 12w A ML B
B S H G bk s I b

1.2.3 B IReRm £ 4 R H [ %R T 5
5 4w, 6w, 8w, 12w RULHE 24h SR,
KM PREE T (Upro) ., BREE FISKRH CBB 745
W, e B S U B AT 8 E, S RE
HAET LIS 12w K RE MW, HFRAD
B, KRR A ., ML, JRER ZCR KRG
PRI i VLR FH A5 R R vk A, 4 BR
F G B TR

1.2.4  JfigH C SO R I 4% 20 K
HHART LR 4w, 6w, 8w, 12w KK
M, FFZRPIEE, R S Lo bk Aa il
i B AR & UL B A TR

1.2.5 B i MCP - ImRNA Al
ICAM-1mRNA Rk H K E H R T L5
55 12w R L 3% 13 HE 24 30mg/ ke T H- 2%
P SRR, R EORUN I, BBGER 43 R
T EP EARAAAE-80°C VKA, R,

FH RT-PCR Ji%: & mRNA 4 HU%
TRIZOL Ut B3 517, M RNA W5, HU
2ug &\ RNA %5588 ¢DNA, 5|4, MCP-1
% 5° ~AGGTGTAAAGGCAGGTGTGGT-3" ,
Tii# 5° ~AGCAGAGTGGGTGGATTCTTC-3" ,
197bp; ICAM~-1 [ ¥# 5° — ACATTCTTGAA-
CAGTGACAGCCC-3, Fiif 5° —~CACTGTG-
TATTCGTTCCCAGAGC-3" | 270bp, GAPDH
% 57 - CGCCTGGAGAAAGCTGCTA -3,
T 5° -~ ACGACCTGGTCCTCGGTGTA -3,
288bp, PCR JZ I %% {4 95°C #il ZE 4 1min,
95°C ZE P 20s, 58°C B K 1min, 72°C %E{fi
5min, %4 40 MEH,

BAEAL 7. MCP -1 F ICAM-1 1y
AR FE KB AT LU ACT LA #r, BLIE
WHAE MR IRFEA, ACT {H n: ¥ MG,



ACT=HMER CT-HZ CT; A ACT=W%E
FEA ACT-XFIREEAR ACT; BEARYAIXT 3k
BH2 - AACT,
1.3 HiEAIE

FH SPSS16. 0 GEit- 5 42k1
PEEILL x2s 7%, R One Way ANOVA #:43
#r, HZEAFFERH Dunnett T3 53087

T, A%

2 % R

—RIER
IEWA: REAREEEMILE,
WO A, BEAEE, SifEAam, MR

s BAVEAE . MW, ZREZIK, BRI
e, R W RONR g, T o 2 R IR A B

2.1

WpAL, BT YR KR
ﬁ , ZIRZAK, (BB BLA B ik
ﬂ@ETFF«H(/R E—Uﬂﬁ

2.2 LBP X DM =B MAEHI ST
FEASIEE ], BAPEAL . WiBG4 . IR)T
ZH R PR PR 2H K P e s I s B 8 R T IE R
41 (P<0.01), SEAM4IMHE, DM BB 5
B45T LBP T 1A TR 4 T2 4w, 6w, 8w
Al 12w 25 I BE /K7 B3 BEAIL (P<0.01)
TESS 12w, T DN S (56 8w) 437 LBP
T 6 7 21 8 BF 4 41 2 1 ot B S R IC
(P<0.01), Mg TRRETHAMHMEAS
5 B 2E TG I 8 2200, R AL IR YT
2125 W I A (P<0.01) . 45548

TR HRCRAL TR AR 2 . WK 1

%1 LBP 3 DM & =M (xxs, n=4)
Z3 5 %% ( mmol/L)
2851
ow 4w 6w 8w 12w

EEH 4.9+0. 25 5.2+0.08 5.0+0. 13 4.9+0. 22 4.920.13

[z R%: 25.1+1. 333 22.8+1.012 23. 4+1. 20% 22.9+0.61% 22.7+0. 77%
gk 24.7+1.56% 18. 7+0. 8733 18. 61, 05230 17. 5£0. 912300 17. 4£0. 342300
SRITH 23.8+1. 523 22.6+1. 123 23. 0+0. 573 23.1+1.13% 19. 2+0. 812apbocdd
PEMEZA 23. 8+0. 9922 22. 8+0. 4622 23.2+1. 123 22.8+1.00% 22. 3+0. 2933°¢

. SIERAMEL. * P<0.01;

2.3 LBP X} DN % 'S h8E 982 nm

M2 A, SIEWAHMLE, B4R
H % BUN, SCr IR Fhw, RBLE TR
i (P<0.01), X} BUN, S5BHME4M L,
JRIT LR PH 4L M % Hh BUN P& R % (P<
0.01), {48 FIEWA (P<0.01); by
A I 4H 1M 3 P BUN BH B F [ (P<
0.01), HEIEW 4R EHEZEZS (P>
0.05), X7 SCr, SEAMEAAMLL, WG4,
FHPEZL M 7 o SCr B S % (P<0.01, P<
0.05), HEIEwHAMEHEEZSR (P>
0.05) . JRYTALBIE F 41 H SCr B & T
# (P<0.05), SPItE4M T EES (P>
0.05), &/~ LBP AT LAtk 3% DN B Uifig =

SEAMLAAALL . *° P<0.01;

S53mph4A4ELL . ©° P<0.01; SFAMAMELL. Y P<0. 01

AL, HBBTRCRIETIRTF AR ,

-

%2 LBP 3t DN & 1i& BUN F1 SCr B0

(xxs, n=4)
48 5 BUN(mmol/L) - SCr(umol/L)
E#4 7.28+0.87 70.68:4. 94
R M4 13.7
WHE  9l0C

AT
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0.0 v dw, TR ZH 51 H U AR H oA
2R (P>0.05), 755 6w, SIEHHAM
Eb, TRFAIPREE H B B8 (P<0.05), H
P8 BAPEZH B i/ (P<0.01) o TE55 12w,
SRAMEAM L, WP . 167 4R BH MR IR

EESEW B (P<0.05, P<0.01), H
R FIEFH, WIrTHAREASEHE ST
G4 . BHYED (P<0.05), Z534E/R LBP
Al EZE AR AR B

%3 LBPX DN#®REBRZNE (xts, n=4)

Upro(mg/24h)

A5
4w 6w 8w 12w
EEA 9. 46+1. 09 10.41£1.10 10. 03+0. 91 10.25+1. 10
PR 4R 43.30+12. 86% 66. 81+17. 8822 88.91+13. 9022 112. 12£15. 012
sl 16. 90+6. 93 32.58+10. 902°° 53.07x11. 4633 67. 428, 41330
JRITH 45.05+10. 74% 63.54+10. 88%* 95. 81=16. 35 92. 410, g23abecd
P 2R 40. 60+8. 723 70. 42+9. 16% 92.90+12. 54% 75. 31+10. 89330

. SIEHAMEL, * P<0.01; SHMAEELL,; ° P<0.05,% P<0.01; STFHAAALL,® P<0.05; SHMAMLL,

4 P<0. 05

2.4 LBP Xt DN & f7E9+ CRP g5/ 0m

wmE o ps, SIEE ML, HAaua
KEARIMES CRP S EHHETE (P<
0.01), SIM4IMLL, WG4, GITdLm
PHYE 41 1 75 7 CRP & i Bk (P<
0.01), MBFAHBIRITA MM CRP & &
BB (P<0.01), BHYEEIGIT 4 CRP
SRR (P<0.01), #5, LBP RERF
fi& DN fifiLiE oH CRP &, H W4T
WA, BHPEE TR 4,

s g 8 B B
5 58 & % =%

(VW) JHIEHE

]
5

et i
R L}

L Rt

®

. SIEWHAMIL: @ P<0.01; SHMEAM L.,
b pe0. 01; SHBTHMEL: © P<0.0; 5
PEAA . 4 P<0. 01

1 LBP Xf DN & 1f1i&E+ CRP #IZ T

2.5 LBP X DN % '5 & iH MCP-1mRNA
#1 ICAM—1mRNA Fi% H9 220

mE 2A-B i, SIEFAMLL, Hae
PUZH K H A A S B2 B MCP -1, ICAM -
ImRNA FikKFEH & B (P<0.01), 5
FITELLAH LG, TRBHZ . IRY7 4 BH 41 R
it MCP-1, ICAM-1mRNA ik /KU &
T (P<0.01), T0B74LHIA T 41 A BH 4
MCP-1, ICAM-1mRNA 2 ik/K ¥ 5 i
(P<0.05, P<0.01), FHMEHERITH
MCP-1 ICAM - ImRNA % ik /K 1 & F i
(P<0.05), $&75, LBP A LL#I I MCP-1,
ICAM-1mRNA %3k, W#% DN 485, H
TR AR TIRI TR




e HIEFAML.
Y p<0.01; SHBTAIA .
0.01; SPHMELIMI. ¢ P<0.05 (A: MCP-
ImRNA; B; ICAM-1mRNA)

P<0.01; S5EAPELIAH .
© P<0.05, ° P<

& 2 LBP X} DN %S & B #H MCP-1mRNA 0
ICAM-1mRNA 1831 & & = 8 20

3 i #

DN J& DM (1 g VI R e Z —, fefe
1E 10 4ELL_1-/ DM B35 1 294 50% Jf % DN,
BOFrioe oRt | 2011 4E 4Bk R BB IR A
B 3.74¢, W3] 2030 AE 4 R A 5.5
1. DM 3, DN &5 thabale , HHAIG RAE
RAH R, MEEnREHEVNRL, &
KV — B AL KL, FR5 7 ARB,
REREAR ' /INK e B 1 S =gt , FRAREE R,
PSR, JEIG R LRYT DN & 254

—, TEARSZE kR

T MBE 2 DN & AL o) Hh %) i 22 D A
JE DN IR N &R . AFRER BR, 7EA
[, 2% 2H R B 1 A s T ks B 3 i 1 1
W (P<0.01), HOIPEAKE A Gl bE—
Eﬁ%ﬁﬁ%mioﬁ@ﬁ?%4wﬁ§i

gER (12w) S MR LM R E AR (P<
0. 01) TESS 12w, JRY7 4B B M 40 25 1l
FEEH B REAR (P<0.01), 1 FHAE2H 25 1 i b
S5EAMEATCH W25, WA iR T s
MAE AR (P<0.01), KB LBP REFEAR
DM 425 I IBE,  FL I B R 3 IR 7 AU B
LT

PR B D 8 K B

SCr MIREH S, 75 E E%%Fﬁ?
BUN, SCr \W'B/Nekug iy, 45 /hakugid o)
REWAIG IS, o AL R B 3R 20 PR B T4 e
AR B, BIPELLIALTE  BUN, SCr #21E
W B E (P<0.01), TR 4% B4
i35 BUN, SCr B 38/ (P<0.01), H
HIEwW4IMHL, BB S, BT, B
ZHIYE H BUN, SCr & i B kb, (B4
FIEW4, #W LBP fEk3E DN 5B UIfE =
fil, HEFRCRIL TR RO, AT
BT, IR EFW S5 7kD, 2B/
sRugE A, EiEh/ NI E
W, BREIE R AR E A S E M, —

B /INER U8 o A S8 R M AZ 8, AR T
i, AR N B BE, RBUR T
F ST BRER PR . PR AR L S /N Bk
P AR 0 1 — A JE B U 8 AR, X T
DN (RIS B T HmEME L, AW
RER BN, L5 4w, TP AH 5 EH A
I 24h JREEFA SR B ES (P>0.05),
FESS 6w, TR 21 5 0E H 41 IR 2 (B B 3,
EMET A (P<0.05), 1255 12w, 5
FITELLAH L, 25145 T LBP FIE R Z AT
RN FH AL PR 8 1 B AR, HRyT 4
PREEF & W s T, FPEE (P<
0.05), Z5HFW, T DM Wi )5 Bl 44+
LBP 15 (4 15 B 20 K B 1 e JR AR 1 2 s A ik
REAR, ELH PR AR Y B [ B B M 2 A 2% 1
J&, $&7% LBP nISERE (ARG, BHACR
RTIRITRCR
GW%Eﬁﬁ%ﬁm%ﬁﬁmEE AN
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T DM ot fi P25 LBP —+ 10 i) T Bl
MBI R

MCP -1 N4 5 0 RGE L R 7, W]
ISeEA%/ B A0 R R R AR E Ak,
TE ALY BRA% A AR R T 2 R TG A T,
B /INERTE A6 R (8] B £F 44k, XF DN (1%
A g kS B A B A AE O, Tesch
SIS A B0 DM A FRBE TR L B A R
1 MCP - ImRNA £k £ ICAM-1 X4
CD54, S22 i [19) 285 BT T 0 5 1) B4 15 AR i
Fo ICAM-1 AT L o 80l 5 K800 #6552
YRS S RE AR SR A, PP AEAR RAEAE .
RIS 7R, 76 DM B I H ICAM -1 /K
SRR IE R, SRR TR e AR I R A
X, IAERE A LS R A S 4l
55 Kz 240 R G B O 0 2 B /N ek B AR, $ROR
ICAM-1 7£ DN 9 & 4 & J& v ile %5 & 24k
AN, ARWEE B, B AL R B R R
Jfih MCP-1, ICAM-1mRNA k0 & A
(P<0.01), FRG4., 16I7 4 ABHEL S K
Jfih MCP-1, ICAM-1mRNA k0 & F i
(P<0.01), PG4, BHYEHBGEIT4H TR
ok i . FK W LBP AT LAl MCP -1,
ICAM-1mRNA 335, M DN 2 4E [
N, HIRTRCRIE TP RCR . T MCP-1
HTICAM -1 FZA T 5A% B W 40 i3 1 598
Ea R, H R FEEES %R REAHN PKC-
NF-«B 48, Atk LBP ] BE A2 1 31 i
PKC H93% , PRI NF-«B O35 1E, Mmifd
MCP-1 F1 ICAM -1 B s 6 g dm il Al
HFGRTF W, W B /INER 1 BRLAZ 05 200 i 1Y
R, MRS, SCIXT DN G B LY
TRIER, ZEZE DN kA LRE,

[ 1] Turtle KR. Linking metabolism and
immunology : diabetic nephropathy is an inflam-
matory disease [ J ] J Am Soc Nephrol,

2005, 16. 1537-1538.

[2] X7, SEFE, XL . MR
Bt [J] . R EZ, 2002, 11
(2). 77-178.

[3] Mk, skmite . Mfd 28 LBP-1 1)
OB R E [T] . MRS
Bi, 1996, 5 (3): 61-62.

[4] Whiting DR, Guariguata L., Weil C,
et al. IDF diabetes atlas: global estimates of
the prevalence of diabetes for 2011 and 2030
[J] . Diabetes Res Clin Pract, 2011, 94
(3). 311-321.

[5] Younis F, Kariv N, Nachman R, et
al. Telmisartan in the treatment of Cohen —
Rosenthal Diabetic Hypertensive rats: the bene-
fit of PPAR —gamma agonism [J] . Clin Exp
Hypertens, 2007, 29 (6). 419-426.

[6] Giunti S. Monocyte chemoattracrant
protein — 1 has proaclerotic effects both in a
mouse model of experimental diabetes and in
vitro in human mesangial cells [J] . Diabeto-
logia, 2008, 51 (1). 198-207.

[7] Fornoni A, Tjaz A, Tejada T, et al.
Role of inflammation in diabetic nephropathy
[J] . Curr Diabetes Rev, 2008, 4 (1): 10—
17.

[8] Frederick WK Tam, Bruce L Riser,
Karim Meeran, et al. Urinary monocyte che-
moattractant protein—1 (MCP-1) and connec-
tive tissue grouth factor ( CCN2) as prognostic
markers for progression of diabetic nephropathy
[J] . Cytokine, 2009, 47. 37-42.

[9] G.H. Tesch. MCP-1/CCL2: a new
diagnostic marker and therapeutic target for pro-
gressive renal injury in diabetic nephropathy
[J] . Physiol Renal Physiol, 2008, 294.
697-701.

[10] Zhang X, Chen X, Hong Q, et al.
TIMP — 1 promotes age — related renal fibrosis
through up regulating ICAM~1 in human TIMP -
1 transgenic mice [J] . J Gerontol A Biol Sci
Med Sci, 2006, 61 (11). 1130-1143.




