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[ Abstract]

thy and the leading causes of death in patients with diabetes. Clinical and basic experiments demonstrated

Diabetic nephropathy is one of the most common complications of diabetic microangiopa-

that different types such as calorie or protein restriction and analogue of calorie restriction can reduce the al-
buminuria, improve glomerular filtration rate, prevent the destruction of the renal construction and delay the

progression of diabetic nephropathy. However, the mechanisms of diet restriction, which may be associated

with enhanced autophagy or anti-oxidative stress and anti-apoptosis, still need further research.

[ Key words)

logue of calorie restriction

Diabetes mellitus; Diabetic nephropathy; Calorie restriction; Protein restriction; Ana-

(Int J Endocrinol Metab 2015 ,35:395-397)

Bl PRI B s SR PR e 32 A IR A O A AE 2
—, e R AR B i fre LI PR 2R LA PR
A EERET R L AT AL RS R iR
FEFNEE A DA, IR 2 1 B IR 1, Bl
ML ARG 2 MOk . IARK, A RITIE
I AT DR B S T AE 1R [ 2 BT 5T
(B, TTFRETY 7k, RV BR ) 1 D e L) 9
J7 ik — , RERS 25 AR Do R O R A
e B A AE o B X R B 1R T AR
Mt resid.
1 REFENERREEME

AL PR RO BR B, 2 7 DR A W AR e 35 57
ARG 38 i BRI AR H AR G P el
Ho— T B IR EGY T HON HE S A H Y

DOI:10.3760/cma. j. issn. 1673-4157.2015. 06. 009

SEGIUE ( HR A AR AR BRI E (81270861)

YR B0 210028 [T, o [ AP BERL AR BETT 95800 B , i T P R
2R AF MR TP BRI A 40 M QI e [X.

WAEVEH . X#, Email ; liuchao@ jsatem. com

—FGIT k. BN — R B R IR DT, R
500 ZAERY, PH 724w B O e A K T 1
£ TR, A IR AT 2 AR R e . BREYT
PR TFIRIT IR RS B9 2 20 th2dd), H 1935
4F McCay 45 & B B BR A 0] DUZE K B A Lok,
KAt SEI N WIE ST, Pt BRI AT DA RE SR 3 2, i 1
B AR, IF HL BB 0% 2E 28 T3 7 — L8 55 AF i AH O
PR R RS

HRMFIRE S, RENEARREA— EXZL
B MRPEAE H LS G IR BT IR N IR &
AR PR, MR (0 A B — A 4 H T
TR D 15% ~ 40% | 3B 43 WF 98 % FH 400 keal/d
FLEEARR A RS, AR YR PR i ] mT 43
HEMRE(—K<7~9 d) , KHRE(>9 d); )R
P BR AR AT 3 R () 2 d IR, RIEH
W) bR H R, EL R RIEA R 453 7] 73R
A PR ARAR IR IR iR B 2 PR B BEHUR) f 1
FHAE S T G5 — i i BR o 77 % 6F T M PR
o A FH RN 485 A RS AH ]



- 396 - [ R 9 0 i 5 24 R 2015 4 11 A 5535 5556 #  Int J Endocrinol Metab , November 2015, Vol. 35, No. 6

2 REAREXERKSHHNIER

IR IR E IR TR RO B 2 A 100 Z4E 11
P RER AR AN RT el 208 M ) e e iR
PR A 1 HEE, T EL BB 2% f B R
2 PRAEIEIE IR SWE BRI R B, AR B H &
B A & 5 IR FEE E R A A G IRE
RCE I PR AR BT A e A M B A AR
WY E R, Bl Ik A LR 2B 1 R #h S5 LR 5
AR R DR, J3Ah, 7 SRR I A5
T TR VKR, DK 25 38 1 P3G i 28 1 i
B, W R AR AR B B TR AR LA i
XA HLEI BE i 4 47 b 1 B0 0E PR ECF A a2 PR
| s o e B e T N = ) =
Yy B WA, R g Z AT, D A B T A 22
B 0 ) R

s FRAJF 25 75 1, 2008 4F: Velazquez Lopez 5]y
60 1A s B s S (TR R R 19 B Bl 1 2R
FIPR 22 5] K AR IR 19 ) B8 — ik 2 s 3 4
A BERLS AR R B 41[0.6~0.8 g/ (kg - d) ]
FNEHEAREH[1.0~1.2 ¢/(kg - d) ], THI 4 4
AEERREAREARES 24 h AEAHERET
K, 1B /N BRUE T % (GFR) FHi& (P <0.05) , IEH
RN 2R R B WL AR Ak A Ry 3 i
%) B 2 1 R B AT AR v R 1 R PROM PR
fYFF L. 2009 4F Koya %' i3# , 7 — 0 2 H0s |
REHL X REBFFE AR 112 (5% PR B s B 3 R HL 23k
REF AL (0.8 ¢/ (kg - d) | HUIEH H AR
[1.2 g/ (kg « d) ], BT 5 4P )5 &L, ARER IR LM
IEHHE PR E A Z AR GFR B8 22 {H h -0.3
ml/(min + 1.73 m*) (95% CI: -3.9~4.4,P =0.93) ,4E
SERIHUBF bR R AR 224 —0.006 ml/ (s + 1.73m’)
(95%CI; —0.089~0.112,P =0.80) . ik & 114k & 41
375 LT - 5 1) L A5 R34 0%, IE 8 8 IR
T HN36.6% , 22 7 To G it 272 S, W4 i LT
AT 0% 2] 35 15 TR AH B, 0 U ¢ 0k IR AR IR
£ LB B B E GRS R . 2013 4F Nezu %517
Xt 13 A BEHLXT BRI R AF 58 2547 2R 4t [l Jo Fn 25 A%
SRR, FESE PR R R B LT,
REFIKRE A DL 4 5 GFR K [5.82 ml/
(min-1.73 m*), 95% CI: 2.30 ~ 9.33, I’ =
92% ;n =624 ], HAZAE H FUBE IR 5 19 26 8L K
KRG B S T R [R] — 2, 45 4 PR B R I T
HAE K IO 22 5o IR AR & 40 A i
P RETREMENRIKE X R #E(-0.2600),

95%CI: -0.35~ -0.18, I’ =0% ;n=536), X
Tk R B R, JF & Steno BE R K H 0 X 82
) 1 BURE PRE A I W 3005 e AR A ST 4 SR SR
B, 3 R BRI 4 AR A T DA B S TS . bR SY
WAE G EE (AR & o] LABT 1R B /N BR A AL, JE 27 '
W HE S 5 P AR R R R AR AR
RN o2 V6T, BE e I 40 s (P9 A LI
THBRRART 25 ml/min) fB 35 A9 85 B 1R T, AR IR
KRR, A B R
3 RAERAERRFSHHER

R AR PR B 2 IR S vl e <7 T H A DR 2% i o
WEIR I ER B AR AR . 8 A i R R A TT A B AR R g
B2 I IR R IR 5 ZE KO, IO I B 2 0 i, i
RSP, AR LI, MUKEAKRERF T
FE G R B s 1) 2 g, Aok A& AR R Lo Ak
Z W X & (CR-LIPE) 1 B A7 & 37 ' Ty 6e 1F .
Mitch!"*' % 191 /R [F] GFR [ 2 g R B AT
CR-LIPE AR AKX E[0.8 ¢/ (kg - d) ] By HLAL,
ZERL R, FE 1. 8~ 3. 84EAYBE DT N, CR-LIPE
AR IR BT 82 = 40%~50% , [R]F, CR-LIPE
E4 S RUER R ST R B2/ \N7 S/ 1A cra 1| N (51 el £ v i (E A D
JaA R BRI BB TERBY A B R,
BRBE = AT RE 235 W 32 LB IARYT , ST VL I R E
—EWF5E . Lezcano Z&1 A I O JEI PR BRI A
TTA LT Zucker Fi PR IR A B MM | 2 AL Y
R BERR & 1 LA S IR 288 25 (1 A1 [ 3Rk, [ B
ALHE S FURTE N B B B O br i 45 21 0 S el
Nangaku' ') %} SHR/ND & B i 47 T 0 8 20 J& 119
20% i BRI, 25 5 W, 78 S50 s W ) AR R
LS A0 75 LA 5 38 5 2 At 1y [ s, W 3 40 0 7%
B TARARAP . — LT/ PR IR T b
PR B ML E AT T 48 5F . Dutra 2517558 17
Jii] 1) R 1 R4 2] S 55 50 0 B OO ) A AR I 8 s k2
W Al S A e AL B Y v M TR . PRI,
IR AT B 2300 1o 5 M 40 ) 4 A 7 3 T 2 FE AR A
Flo 55—/ MR BESE B, 18] 07 R fE g A 2% 1
P AU TTER R A 1 2 FA A AMP 15 4LEE
MRS S, AT R 22 B A0 M A R T 2013 4R,
Lempidinen %5 L 37 18 A1 % 8 41 A He, 45 KA
70% 1FHRE AT s Wistar KRB IE N B2 8 — 4k
R AN 3o S A il A 14 5 035 A 32 A D ) )
F-lo 7K, ME o 1 WEVE T, DI o 4 K BB O agk
ML/ FEREER o AT DL (RS BR B X PR e
I A R AT R 2 s s .



[ e IR ALK 2015 4F 11 H 45 35 %45 6 4]

Int J Endocrinol Metab, November 2015, Vol. 35,No. 6 - 397 -

4 BREEMUFITERR S HOER

IRER A B & IR R BB X T4 RS B 1 7
SO AT . SR, 76 BB IR YT ol R Hh B
ERAR . &R IR S AP 5 2 = A
[ 55 AT, B AT L PR B 1 R SS 5 e AOHE R
B R A R R R (R T v
SRR B E R TEE R RE W AR E W
MR 230l , BN, BT LA, 5 S BOWLIA 0 & CF
i, PRIL, A RHA GO E R — e BRI R T
W DRI B9, R R IA B BR IR YT AR, MGl T K
WIBR AT e XS I E TR .

Tikoo 25" F1) FI FR & A48 roflumilast 34 Y7 4%
PRI BF s KRR AR . 25 5L 7 |, roflumilast REAE FAIR
DR R B I | R 2 1 R PR WUIE K SF-, 5 FLAR
I AR KT ] A B TR BB R A i 2T 2 4
AHE1 RN TR, B A T, HAE A ALE W]
R 2 0 1 W R TR N 4, S DR A R 2
M AMP 35 A0 (O & PR T AR, I
KIG T roflumilast BVE T B 40 MO B WG 1 B 3
B, Cui 2517 PE— 2 IE S BRI T LA 2
T RO R VR AL SR R IR 1 KT A
Wz R R, AL A e 5 A
TP YA

25 LT, BRATYT VA BENS A w5 WA MR At AR | B2 1
FE ECE B DIRE , AT IR B AR s R B R iy B
o BRI, K BR A 7 1T AE 1S R IS =R
R, 2N KRS 5900, RERER,
HRACNR B & s A K Ak B 4 B B X s B 1)
B v 1 FH 1 e Z BIF 5T, i R A 97 3 S b B s 55 6 1)
TP BRI IR T I — R R

Z £ x #t

[1] Stanton RC. Frontiers in diabetic kidney disease: introduction
[J]. Am J Kidney Dis, 2014, 63(2 Suppl 2) : SI-S2.

[2] Speakman JR, Mitchell SE. Caloric restriction[ J]. Mol Aspects
Med, 2011, 32(3) . 159-221.

[3] Varady KA, Hellerstein MK. Alternate-day fasting and chronic
disease prevention; a review of human and animal trials[ J]. Am
J Clin Nutr, 2007, 86(1) . 7-13.

[4] Ajala O, English P, Pinkney J. Systematic review and meta-a-

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

nalysis of different dietary approaches to the management of type
2 diabetes[ J]. Am J Clin Nutr, 2013, 97(3) :505-516.
Velazquez Lopez L, Sil Acosta MJ, Goycochea Robles MV, et al.
Effect of protein restriction diet on renal function and metabolic
control in patients with type 2 diabetes: a randomized clinical
trial[ J]. Nutr Hosp, 2008, 23(2) . 141-147.
Koya D, Haneda M, Inomata S, et al. Long-term effect of modi-
fication of dietary protein intake on the progression of diabetic
nephropathy: a randomised controlled trial [ J]. Diabetologia,
2009, 52(10) : 2037-2045.
Nezu U, Kamiyama H, Kondo Y, et al. Effect of low-protein diet
on kidney function in diabetic nephropathy: meta-analysis of ran-
domised controlled trials[ J]. BMJ Open,2013,3(5) : €002934.
Hansen HP, Tauber-Lassen E, Jensen BR, et al. Effect of dieta-
ry protein restriction on prognosis in patients with diabetic ne-
phropathy[ J]. Kidney Int, 2002, 62(1) . 220-228.
Feiten SF, Draibe SA, Watanabe R, et al. Short-term effects of
a very-low-protein diet supplemented with ketoacids in nondia-
lyzed chronic kidney disease patients [ J]. Eur J Clin Nutr,
2005, 59(1): 129-136.
Mitch WE. Beneficial responses to modified diets in treating pa-
tients with chronic kidney disease[ J]. Kidney Int Suppl, 2005,
(94) : S133-S135.
Lezcano EJ, Ifigo P, Larraga AM, et al. Caloric restriction or
telmisartan control dyslipidemia and nephropathy in obese diabet-
ic Ziicker rats[ J]. Diabetol Metab Syndr, 2014, 6(1) : 10.
Nangaku M. Energy policy of the kidney: launch of AMPK as a
novel therapeutic target[ J]. Am J Physiol Renal Physiol, 2013,
305(7) : F977-F978.
Dutra MF, Bristot 1J, Batassini C, et al. Effects of chronic calor-
ic restriction on kidney and heart redox status and antioxidant en-
zyme activities in Wistar rats[ J]. BMB Rep, 2012, 45 (11):
671-676.
Kitada M, Kume S, Takeda-Watanabe A, et al. Sirtuins and re-
nal diseases: relationship with aging and diabetic nephropathy
[J]. Clin Sci (Lond) , 2013, 124(3) ; 153-164.
Lempidinen J, Finckenberg P, Mervaala EE, et al. Caloric re-
striction ameliorates kidney ischaemia/reperfusion injury through
PGC-1a-eNOS pathway and enhanced autophagy[ J]. Acta Physi-
ol(Oxf), 2013, 208(4) : 410421.
Tikoo K,Lodea S, Karpe PA, et al. Calorie restriction mimicking
effects of roflumilast prevents diabetic nephropathy[ J]. Biochem
Biophys Res Commun, 2014, 450(4) : 1581-1586.
Cui J, Shi S, Sun X, et al. Mitochondrial autophagy involving
renal injury and aging is modulated by caloric intake in aged rat
kidneys[ J]. PLoS One, 2013, 8(7) : €69720.

( Wk H 19:2015-05-04)



