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5.0%F 43, 7% 539, 3.5% 0 W FTIRA Y, 0.3% L-a R,
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IBAAZAF R (5" AMP: 5°CMP: 5°GMPNa,: 5’UMPNa,=22.8:
26.6:20.4:30.2) H KIEL BAY) TR A RA R $E4E, DU
AIN=93G Tl A He i 43 515 11 0.04% . 0.16% FTR A % H TR il
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ZH TGRS A R A PG 2 TSRS +0.04% 1% 1T R T TI4H
KE+0.169% A% IR T TLH , RELH 7 o 00T A 20 R 28 2 A
A, Hgr 21 HORRLL 50% G BE S 401G HE R b
K2 ¢f(kg-bw) , 7 2 WG IR &, 2 J8 )5 5 B R i 8 of
(kgebw), TR 1~2 K, dREL T4 Ji . 25 I HRAL R EUE B
SRR FRZEAR K 5 A5 A ) FR AV 1 5 TR o) R 4 45 R e A
50947 BRI W . WIS AAHE B IO N5 18 PTG TE B 28 1 R
TCAEE LR S5 A 6 J8 o Xt BRAL PG 4L S 40 1 25 44
R R RN 3R ATN=-93G Tal i}, A% 1 iR T 1 21 1) B2 /E ATN-
93G I SEAH I 73 AN [R) 300 A2 R o o ol
1.4 IRAFRE

B AR T 6 JH G B T A G a8 N I A
24 h JRFRA  ie sk iR BT, B PRI 2000 1/min B0 10 min, 25
BRUCHE , L3505 5 A7 T -80°CYKAR Hh Api . U025 i,
KEZEE 12 h, &l IR Il S0HE B F Ab 58 438 K B,
3000 r/min 5.0 10 min, 43 B M3 , I 7 ) HOR BB IE, 2%
BRADIEE, v A BEER /KB , JE AR T, MER AR E s EA T 45 Tl
ARl
1.5 HERR
1.5.1  MiE Ri&aNIERR

4 F B AR A BT UK i 37 PR 25 (BUN) LI (SCr) .
FER R PRAUEF (UCH) U8 IR0 24 h R EE 2 i T
A NS R (Cer) o
152 Bkt

FEDOUE FE (o) MARTE () X100 #4755
1.5.3 RKEETF

MK AR ELISA 370 & 7 3 A W I 3 98 E P ICAM- 1,
PCM-1 &g,
154 HELBUEESHAREFNET

BB 2 L) 409 T RS T 0 TORG BB 2 K, — I OR
WG AT A, UL S pm Y] . BEJS U
A W) R AT IR AR 21 ( Hematoxylin—Eosin, HE) Yt |
T8 N IEE B A S BAA AR
1.5.5 HEBANEVNESHAZTARIEINLE

PCX-1,FN,TGF-B il B-actin $it (& 1 1y H 3% [ Santa

Cruz/Nl .

BB B AT R B KW R bR ie
J&i LA 3% H,0, 25 85 1 /K 0% & LA BELIBE o9 I8 3o S8 Ak P it 5 PBS
PR 3 YRR 2 min, I —H0H BRI (1:300) , 1 45 4°CH
H R, 1XPBS W%k 3 YK, 452 min; fii il Polymer Helper ( EJJFH
1) 25 IR F 20 min, 1XPBS MYk 3 YK, 4% 2 min; % 1l Poly—
peroxidase—anti—mouse/rabbit IgG( B FH ) 2= 5% B 25 min,
IXPBS Mk 31K, 45 2 min; #47 DAB 4, #E4 1 mLBZEK
(pHAEZI287.0) A 135 (25 50 L) e 46 28 v il (20%) 1R A&
5 SR DAB IR (20 ) A 4 it S A0 SR (20%) 45 1
IS FRIRA) IR A A TAERE RS 410 s,
TR T AR B AE I B TR e HORK T vk R
Yo WK GBI B R DGR AR LD 100X 3] 400x 1 K
R TSR o
1.6 Sit=4abE

S UM D BRI 25 o, R SPSS 20.0 Stk
P, AT IEASTE R 257 MRG58 . 35 255F, 2410 F AR
FHEAR R J7 225047, Bonferroni AT 9 LL 4%, P<0.05 72
FHRAGIHE B 2R, K Tamhane's T2 K55, P<
0.05 2R HAA G2 L,

2 ZR5%%H
21 ERRFRMBRMEBREARBME .24 nREA.
BUN.SCr.UCr.CCrHI N
W 1R, SERG A5 A RS 4R BUR MR EL o (IS4
TR (P<0.05) , 171 55 45 #A i 41AH b 25 S o gt it 22 3 L (P>
0.05), WIAEZHKEL 24 h JREE T .BUN . SCr K UCr KP4 38
X HRZH W] I Ty, Hor 24 h REE VRN UCe B85 v i xof i 2 2
A G L (P>0.05) , [A] I CCr K SR T X6 R 24 K 45
PR (P<0.05) . BArR T Hidl K 24 h BREEEH  UCr K-
TRTHE AL, 0.16%A% 15 R T T2 K R BUNAIE TR RG24, H.
CCr/K A B B 4 i, 22 5 A it L(P<0.05) .
2.2 BEARZERMEREEREARMDEICAM-1,MCP-1
A
WAL 7, PRS2 R BRI ICAM -1 5 52 i X HR 4

®1 BEES-ZEBRIEEMEIRG AR BRI EEIERN( x £5,n=7)

Table 1 Effects of dietary 5'-nucleotides on parameters about kidney of mice (x = s, n=7)
24 hpRE M/ SCr/ BUN/ Cer/
45 (RN ) ) ) ) o
(mg-mL™") (pmol - L") (pmol - L") (mmol-L") (mL-min™)
X A2 0.33+0.02* 5.07+2.95 491.23+101.56 13.07+2.91* 4.61+1.26" 2.33+0.29
b el 0.30+0.01 10.52+5.89° 752.91+81.03" 16.07+0.70 5.38+1.11 0.82+0.09
M A 0.29+0.11 5.06+1.85" 544.90+107.47* 16.15+1.83 4.70+0.86 2.18+0.20
0.04% NTs2H 0.32+0.05 6.01+1.68" 506.68+90.03" 16.32+0.98 5.52+1.04 1.63+0.20"
0.16% NTs2H 0.33+0.02* 5.88+2.67" 502.94+58.14* 15.67+2.38 3.81+0.60" 1.91+0.25"
AT 5 AR P<0.05; % R T 5 W] £ 48 S A E AL P<0.05, TR
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P12 JE 7R 1 SR an 2 R R BB I HE J 0] 5 v i /hek
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40 # .
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¢ WAL RS AR 0.04% 0.16%
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=
T
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Y /NER R DL AR BB A 5 TR AR BV /N ER B
JERIREIGLE | BRI 3 FEAN 3 R R T TU2H 2 o SR
28, B /NEROR H BRI b R R A (151 2)

P 3 7 70 S R BRI /DN ) i B 2 28 1) HEE e (2
IR AT UL B e SR 21 R S HE e (bR AR o] DL IE 6
AN = [H] RES R IE R, AR IR K 5 AR IR I 5 TP RS 2H K Bl
8 B /N b B 200 B s e AR P, T DL AR TR AR i (14 3
(b) ik T4 ), [R5 18] JFoA RAE AR 50.04% NTs 41K
B T S AT AN S PR AN, LA M2 T 15 0 BT A 4
A 50.16% NTs 21K U 18] 5 W6 TR 240 i % 5 2240

B (E3).
I

MmLl  WRSAL  WATREZE 0.04%  0.16%
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MCP-1/(ng-L")
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1 BERS-ZHERER B RGXRIME ICMA-1.MCP-1 8%
Fig. 1 Effects of dietary 5—nucleotides on serum ICAM-1and MCP-1 of mice

(a) FEXTHRA (b) EHEXTIRA

(c) EMEFTRA
2 BihkmEEFYE(HERE,400x )
Fig. 2 Pathologic changes of glomerulus (HE stain, 400 x )

(c) EHEXTRA

(d) 0.04% NTs4H (e) 0.16% NTs4H

(d) 0.04% NTs4H (e) 0.16% NTs4H

3 BNE-ERFEFHEE(HELRE,400% )
Fig. 3 Pathologic changes of renal tubule—interstitial (HE stain, 400 x )
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232 BEEZFBRXMNEBRESHREARBEEXEARIE
A

G BE AL G B B, 25 5L 50 A1 34 AT WL PCX—-1.FN &

TGF-B YA, Hir PCX-1 FZ Ik T /NERZUML, 1 FN 5

(a) EEIHRA (b) EHEXTHRA

(c) EHREXTRA

TCF- FERGAT B/ NE- [ AN, 53538 X HR 2 A G
X REZHAH L RS AL /NER PCX=1 Fak B/ , 1M B /N -]
Qb FN 5 TGF-B KR Z s AT IR T 15 7] WL PCX—1 Rk
%, HFN X TGF-B Fihml b, s S B (B 4~ 6)

(d) 0.04% NTs4H (d) 0.16% NTs4H

4  KERBEEPCX-1HRIE(SEANREE,400%)
Fig. 4 Expression of PCX-1 in kidney (IHC stain, 400 x )

(a) HEXTHRA (b) B HRE

(c) EHENRA

(d) 0.04% NTs4H (d) 0.16% NTs4H

E5 XRBETGF-PRIRA(SREANREE,400x)
Fig. 5 Expression of TGF-B in kidney (IHC stain, 400 x )

(a) FHEITHRA

(b) BHEXHRE

(c) EHEXRA

(d) 0.04% NTs4H (d) 0.16% NTs4H

6 KXREBEFNHRIE(GEREHLREE,400x%)
Fig. 6 Expression of FN in kidney (IHC stain, 400 x )

3 itig

BAT IR B AP B FIEGE B W R S D ie , B
P e ARG B S AU I AN B i 1 A5 2 M AR )
IRe , R 2 2R 40 LA KR B i R oA ] b B R
RZ—o BR/INILE 18 57523 (European Society for Pedi-
atric Gastroenterology, Hepatology, and Nutrition, ESPGHAN)
R R LICTT B it P BT ST IR AN 1L 0.025 /100 g i

Trikt, AUREUE K MR SR R T, 0.04 ¢/100 g F10.16
g /100 g B A7 Gl Rk b s Az 19 B 6% e 4K K LRG0 /K
o, BEAZFEUNIRRKF- T, HE 1.28 ¢/100 g H)A & B
ENES AR

TR X AU A5 405 e o W S, S ST P 40 110y B 22
JE PR 2 AR S A A P = A 1 A AR ( ) T e 1k
PRI ZETL . AFFE R HLARTE A BYIRE Th 2) 10%55 Z 245
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B REACI . o AR P AR 2L T Y £ BE-ADH AR
AR, PP R r] R S5 R B AR M A 2w L A A 7
TR, [ 205 K 2Rk R P AR A SR B U 40 i S
V) 50 PR VR i, b 2 ol B A5, AN S 63 el ST T
R PR A AR | UL TP A Xt s g ey i 4 A B e B A% Y
P T WSS BCE 3 B DR B T o SE B0 45 o B & BLPSA
AR B4R ARG A8 2 LA K i3 ALT AST /K-, 36
BHPTAS M SR A A A e ST R )™ AR SR 25 SR 7 | T G
B 6 JE o, TR 2 A BUE AR E AR X R B 5 A8 SR 4 e
TCW i 22 55, i H: 24 h BREE A \UCr.SCr 5 BUN K- 1 1 )
TR B CCrAKE T I, SR 18 i T R BV ek
IREWA , B /NS S WIS RE T T R, SR T ™ 1Y R
E L ARBEST H R BUE E A TR AR A B, RS T R EOR
FRUEF ZNER R B A | [ Aot 5 I e ) /N I B 4 i e AR
AR B T s MR . S B R SR LR B CCrk
ARG AL BT, B/ NER R B A 5 N - TR
PRI G SRR, 5 A I 0 IR AL AT, SRR A% 1Y
P 6 T DAAE— 8 R R L DU TP R %o 8 A e B P 46243

PAE N SR PE B B 005 1) B IE 2 — . A
F A I 2 SR E 2 A I v Ly R0 HoH ICAM- 1 FlTMCP—
15%F -4 I B2 40 [ B P9 AR AT A% ELA EE A,
eV A TR HE 22 R £ 4 AL R R, (o SRR 1
B INAN AN R ANE B R AN, SO MR ML . R R B,
PRI OL T, ICAM—1 ] 76555 48 1) B /N iz Al g 0 458
kB SR AE TG B Y AR, MCP-1 2 B BIE Hh ik
I d ) 2 AR IR, 5 BB O R ), BB & sl 4k
JiE SN, PRI /INER ZR G A (i R4 5 AN A B SR (PNCA)
IR HE T RN 0 A SRR s B /N ER B AR 3 A% /N
A5 — [F) JoT 40 M PR R AR 1, I 22 AR B /N AR A R
L, ICAM-1 FlI MCP—1 1 5 2R 38 S 3 BOR BRIBORS 14 B 43473 14
FEEHAZ— o AW B AREE 6 5, RS 4K iU i
ICAM=1 FIMCP-1 & Fh &, $2300RE 5 R 1 R B A 9E
JNE 33X P e A A B /INER R RREHG A T B /NS — [ B R T 2
i S AR AP E R R 2 — o BFTIESE B B R Y
A BB SE AL 1 58 P ONE | HE T2 BEHL A A 300 ) 28 1 4 i
PR 14 430 , DA TTT AR5 ML A P 4 A 2% 12 200 e PR 7 1) -1
TR I R PR ARBFTE S5 R s , IR T iUs
K BUALTE o RAE T ICAM=1 AT MCP-1 279820, W i i %
FF R AT DAAE — G R b R TR o | A R LM Y R E
N o FEEZTF BN RAE R R ER T e ST 25
5T W I B N AR AE SN, 50 B 5 SR S g 14 5% i PR 1)
TR A . FRHLARF S R, R RAA
PUAAL L™ A8 52 DNA B 455 D RER”, 3% 7T RE AR 2 i B A%
PR VB2 T M X O o A 3 OB 2 — o

B /INER A2 A1 (podocyte ) B H: 2 48 1) 441 if 24 i 5 (Slit
diaphragm, SD ) JEA4 il B /NBRIE 8 R 1) B S5 — B BEBERY, 2

0 AEAR 2 B /NERAS O 1 HhU O BT T R R /N R
iR A2 A0, Uk AR R AR R AR R E L
—. JEYIHE R 5T (4 Nephrin . Podocalyxin 45 ) & 1A%
0 B ANIEZ N EZARE Podocalyxin (PCX) 244 B
ANBRUE B B SD R S S A R 4, A b R A 22 [ AR
AR 52000 B /N R IV R P80 57 1 R e 4, AR
I e ARG (B LA F TS HE R BB /B PCX -1 9%
IR AT TR 2, SRR T RE X B /N BRI A o B 3 B4t
P, BETS R TR 4R RS R R . L ] e
TRTE S — i J5R) , 76 IEZH 2RI RS 1 B /N
P, PR /N A R T R RIS TR R
TR T WG, B IE 2 PCX-1 B IR BT, Hom T e
2 R A2, IR R AT LU SO 3 RS 5 350 2 0
P05, JF i AR N 5 LA ZERR B/ ki B B b
L

B TE) ST LA AP 5 RS Y o) — B B IRk 2, TGF -
BBk — A B A AR N BFSE R, TGF-B %
AT LUIE i EMC 5 B8, 2R 445 1 (FN) 23k, [R] 4
il 22 EMC R A Bl i A= 1, AR A AEAL I A= S R . ISR
KB TGF—B BRI 2 1 155 0 Fifi 45 09 RS ' 460 403 1) % 21 52 1EAH
SN iy E AMIFFE K I, A SIS B AL S R B 2T 4R L 1Y
[F)IS, 3k RERS 4 vy <52 Jam 2 11k Al Y e 3k, 33k vl BE 2 W JIEAE
YL R b AR EER B AT K, TGF-B FLT i
F TR LR B /NS 8] B A e 2 b A S A I 2 ] iy
I, $E A 2H O B B T ) AT A e e AR
T TR BV IER A B sk, S s AR v] e A 34
M TCF-B ik , SIS/ 41 3% 8 1 A AN AL BT i) AE
J, AT 2B A TN 5 RS B /N ] B 2T 4R B

4 %ig

SO WORS P S B R R E I ICAM- 1,
MCP—-1 2338, 51 A I35 AR AE RN o [FIR, RS T 5
B /INER PCX -1 [ 3RIR kD, BB /N - [0] J3t TGF-B LT 3% 46
F IR I, 2 M 205 /NI TR T B I8 i B (8] o 4F
Hefbi kAR SRR . G AT R T T nT LA A% B8 PP A
B 45145 A BRI 9 D B 2R, I3 e 181 B AR G 2
IR I B LR 5, X B L 2 AR BV R
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Protective effect of dietary 5"—nucleotides on alcohol-induced
kidney injury of mice

WANG Nan, CAI Xiaxia, BAO Lei, LIU Rui, REN Jinwei, XU Meihong, LI Yong

Department of Nutrition and Food Hygiene, School of Public Health, Peking University Health Science Center, Beijing
100191, China

Abstract This paper investigates the protective effects of dietary 5'—nucleotides on alcohol—induced kidney injury of mice. A total of 35
specific pathogen free (SPF) male Wistar mice are randomly divided into 5 groups given alcohol, equivalent distilled water or an isocaloric
amount of dextrose intragastrically for 8 weeks. The two groups of alcohol-induced rats are fed with AIN-93G rodent diets including 0.04%
and 0.16% 5°—nucleotides, respectively. Body weight (bw), renal function indexes and serum concentration of ICAM—-1 and PCM~-1 are
measured, and renal pathologic changes stained by hematoxylin and eosin stain are observed by election microscope. The result shows that
dietary 5'—nucleotides can reduce the rise of urinary protein per 24 h and level of blood serum creatinine (SCr) induced by alcohol, as well
as the blood urea nitrogen (BUN) in the 0.16% NTs group. And compared to the alcohol group, the endogenous creatinine clearance are
decreased significantly in the 0.04% and 0.16% NTs groups. The renal lesions present glomerular mesangium proliferation, inflammatory
cell infiltration in tubule—interstitial and vacuolation or swell of renal tubule epithelium in the alcohol group, which are less in both NTs
groups. The serum concentrations of [CAM—1 and PCM—-1 of NTs groups are also lower than those of the alcohol group. What’s more, the
expression changes of PCX—1, TGF-B and fibronectin (FN) in kidney induced by alcohol are repaired by NTs supplement. In conclusion,
the dietary 5'—nucleotides can protect kidney from injury induced by alcohol in mice.

Keywords nucleotides; alcoholic renal injury; protective effect; rats
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